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TEHEPAIISI AKTUBHUX ®OPM KHUCHIO B JIEMKOIIUTAX
KPOBI LIIYPIB 3A YMOB /11 PI3BHUX TUITIIB KAPAT'THAHIB

Hakoneuna 0O.A., /lenucenko C.A., bauuncokuii P.0O.,
Cmeuyenxo C.0., Anxoscovka /1.0.

Xapxiscokul HayioHanbHul MeoudHull ynisepcumem, Xapkis, Yxpaina

Kaparinanu — 1ie rpymna 6iornoniMepiB, 110 ITUPOKO 3yCTPIYaOTHCA B YEPBOHUX MOPCHKUX
BOJIOpPOCTAX. B XapuoBiil NpoMUCIOBOCTI KOMEPI[IHHI KapariHaHu BUKOPUCTOBYIOThCS SIK
eMyJIbraTopH, cTadlI13aTOPH, 3aryCHUKH Ta TeJIeyTBOPIOBayl /ISl HOKPALIEHHS SIKOCTI1, CTPYK-
TypU Ta CEHCOPHHUX BJIACTUBOCTEH OaraThox MpoaykTiB. He3axkarouu Ha Te, 110 KapariHaHu
KITacu(PIKyIOThCS K 3aralTbHOBU3HAHI O€3MEYHI PEUOBUHH TS CIIOYKUBAHHS JIFOJJMHOO, YUCIICHH1
JOCIIKEHHST TTOKa3alld, 110 Il Xap4yoBi T00aBKH, OCOOIMBO Ti, III0 MAlOTh 32 CTPYKTYPOIO
BHIAIKOBY KOH(OPMAIIitO CIIipalli, MOXKYTh MaTH HECTIPUATINBHI BIUIMB HA CIIM30BY 00OJIOHKY
IIUTYHKOBO-KHIIIKOBOTO TPAaKTy. Y CTaTTI MM IMPOBOJWMO OIIHKY IHTEHCHMBHOCTI TeHepartii
akTuBHUX (hopM KrcHIO (ADK) B neikoruTax KpoBi IypiB 3a KapariHaHz0araueHoi Ji€TH, K
pu3uK popMyBaHHS OKMCHIOBAIBHOTO CTpecy. byso mpoaemonctpoBano, mo renepariiss AOK
JISMKOITUTAMH KPOBI Y IIIyPIB, sIKI IEPOPATHHO BXXHBAJIM Karlla-Kaparinat (K), HoTta-Kkaparinat (),
nsiMOma-kaparidad (A), Maja CyTTEBO CTaTUCTHYHO BUIII 3HAYEHHS 1HTEHCUBHOCTI (ryopec-
nentii 2',7'-quxnopaurigpodiayopecueiny (DCF) He TiTbKu IOPIBHSHO 3 KOHTPOJIBHOIO TPYIIOIO,
a TaKO MDK JOCTITHUMHU T'pylaMu. BiKMBaHHS HaIiBOYMINEHOTO KapariHaHy HE BUKJIMKAJIO
CTaTUCTHYHO 3HAYYIIHMX 3MiH B reHepaiii ADK B neiikonurax KpoBi IIypiB JaHOT eKCTIEPUMEH-
TambHOI TpynH. POOUTHCS BUCHOBOK, IO BXXKMBAHHS KapariHaH30araueHoi JIETH MPHU3BOAUTH
1o miasuiieHoi npoaykiii ADK neitkoruramu, 1110 MoKe CIPOBOKYBATH MPOJIOHTOBaHI MaTo-
JIOT1YHI 3MiHU B OpraHax 1 TKaHuWHax opraHizmy. HaiiGinbi 3Ha4yHi 3MiHU reHepanii AOK
B JICUKOITTAX KPOBI IIyPiB OyJIM BUSBJICHI 32 YMOB IIEPOPATHHOTO BXXKUBAHHS K- Ta A-KapariHaHiB,
3aCTOCYBaHHS HaIlIBOYMILEHOTO KapariHany y BUrisiai 1 % po3unHy He BIUIMBAIO HA T€HEPaIiio
A®K B neiikonuTax.
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Beryn

3 JaHUX HAYKOBOI JIITEpaTypu BiOMO,
0 KapariHaHu — 1ie CcyJib(aToBaHl JiHIKAHI
nomicaxapuau D-ranmakro3u Ta 3,6-aHrimpo-
D-ramakTo3u, eKCTparoBaHi 3 YepBOHUX
MOPCBKHX BOJIOPOCTEH, IO BUKOPUCTOBY-
IOThCSl B Xap4oBii MIPOMMCIIOBOCTI 32 YMOB
iX TeJeyTBOPIOIOYHX, 3TYIIYIOUHX Ta cTali-
Ji3yr04uX BracTuBocteil. CTpyKTypHa pi3HO-
MaHITHICTh KapariHaHiB B OCHOBHOMY TOB'si-
3aHa 3 BIAMIHHOCTSAMU y O€3BOJIHIN YaCTHHI
Ta TOJIOKEHHM CyJb(aTHOI rpynu B MOHO-
caxapugax. Tpu KoMepIiifHO 3HaUyIli Kapa-
TiHAHM BIAPI3HIIOTHCS 32 XapaKTePOM CYJIb-
¢daTyBaHHs Ta HasIBHICTIO a00 BiJCYTHICTIO
anrigpodparmenra. Hanpukan, kamma- (K-),
HoTta- (1-) 1 amOma- (A-) KapariHaH| MaroTh
OJIHY, /1Bl Ta TPH Cy/b(}aTHI TPy Y CBOIX OC-
HOBHUX JIUCAXapUIHUX OIMHUIIAX BiIIOBIIHO.

BuxopucTtanHs TIOIUHOIO y CBOTH TisTb-
HOCTI Pi3HUX MOPCBHKHMX BOJOPOCTEH Hajiuye
TUCSYOIITTS. Yepe3 T0BrocTpokoBi mpodii
Oe3neku €BporenchKi OpraHu 3 MOHITOPUHTY
XapyuoBHX MPOAYKTIB BUSHAUMIM KapariHaHU
SIK 3araJIbHOBU3HAH1 Oe31euH1 peuoBUHH [ 1],
asie HanionanpHa pasia 3 OpraHidyHHUX CTaH-
naptiB (NOSB) y 2016 porii Bruty4riia Kkapa-
TiHaHU 31 CIHCKY JO3BOJICHUX IHTPEI€HTIB
B OpPTraHIYHUX NPOAYKTax. Y Xap4oBii mpo-
MHCJIOBOCT1 KapariHaHi BUKOPUCTOBYIOTbCS
JUIsL 3MIHU B'AI3KOCTI a00 TEKCTYpH PI3HHX
XapyoBUX MPOAYKTIB, K 3ar'yCHUKH, Telie-
yTBOpIoBaul Ta ctabunizaropu. Kaparinanu
Jy’XKe TOLIMPEHI B XapuOBHX INPOJYKTax,
30KpeMa B HaIlOsIX, JI€CepTax, MOJOYHHUX
OpoayKTax (MOTrypTH), CEHJIBIYAX Ta 1HIIMX
00po0iieHnx abo KOHCEPBOBAaHUX M'SCHUX
IPOAYKTaX, a TAKOX JJISl 3aMIHU IUIACTHKY
JUIsl KOHCEPBYBAHHsI Ta IAKyBaHHsI XapuOBUX
OpoAYKTIB. Y (apManeBTU4HIi MPOMHUCIIO-
BOCTI KapariHaHU BUKOPHCTOBYIOTHCS IS
BUPOOHHUIITBA TOPOXKHIX KAaICyd 3 M'SAKOIO
abo TBepaOI0 OOOJOHKOI VISl JTOCTaBKH

JMIKapChbKUX IHTPEIi€HTIB 200 HYTPHUIEB-
TUYHUX TpenapatiB. Kaparinanu Takox BU-
KOPHUCTOBYIOTHCS B XIpYpIivHii MPAKTHIII K
Jif04a pedoBUHA Il CTBOPEHHS MEIUYHUX
MOB'S30K [2].

HesBaxarouu Ha Te, 110 KapariHaHu Kia-
cU(DIKYIOTHCS K 3arajJbHOBHU3HAHI O€3MeyHI
PEYOBHUHM [JIsl CHOXHUBAHHA JIOJUHOIO,
YUCIIEHH] MOCHII)KEHHS IIOKa3ajad, Mo Iii
Xap4oBi J00aBKH, OCOOIMBO Ti, IO MAlOTh
32 CTPYKTYpPOIO BHIIaJKOBY KOH(opmallio
cripaii, MOKYTh MaTi HECTIPUSTIINBHUIA BILIUB
Ha CIIM30BY 00O0JIOHKY IIUTYHKOBO-KUIIIKOBOT'O
TPaKTy, 30KpeMa BUKJIUKATH 3aMalICHHS
kuieyHuka [3; 4] ta anepriuni peakuii [5].
Jleski aBTOpU MPUITYCKAIOTh, 110 KapariHaHu
TaKOK MOXYTb IOCHJIUTH HENIEPEHOCUMICTh
TJIIOKO3W Ta BUKIHMKATH PE3UCTEHTHICTD
10 iHCyminy [4].

®Di310JI0TIYHNN PIBEHh AKTUBHHUX (POpM
kucHio (ADK) B opranizmi xapakTepuzy-
€TbCS HU3BKUMHU a00 TOMIPHUMH DPIBHAMHU
OKCHJIaHTIB, 110 OepyTh y4yacTh y peryJsuii
PI3HOMaHITHUX O10XIMIYHUX MPOLECIB, TAKHX
K KapOOKCHJIIOBaHHSI, T1IPOKCHUIIIOBAHHS,
MIepEKUCHE OKUCHEHHsI 00 MOJTYIIALS IUIAXIB
nepeaaydi CHUTHAJIB 3a y4acTIO SIIEPHHUX
(axTopiB perysuii, Kackamay MpoTeiHKIHA3H,
docdoinozutna-3-kinazu Tomio [6]. ITigsu-
meHa redepaiiss ADPK, mo yTBopromThCs
3aBISKH I11 K €HION€HHHX, TaK 1 EK30r€HHUX
¢daktopiB (paxaianiiiHe BUIPOMiIHIOBaHHS,
NIEBH1 JIIKApChKI 3acOo0H, MPOAYKTU Xapuy-
BaHHs, KYpIHHS curaper, 3a0pyIHEHHS
JOBKULIST) IPU3BOJATH 0 PO3BUTKY IATOJIO-
T1YHOTO CTaHy — OKMCHIOBAJIBHOTO CTPECY.
V3romkena aisi KOMIIOHEHTIB aHTUOKCHIAHT-
HOI CHUCTEMH IS IIOM'SIKILIEHHS IIKIJIMBOTO
BIUIMBY OKHCHIOBAJILHOTO CTPECY JAOCATAETHCS
Ji€I0 aHTUOKCHAAHTHUX CH3UMIB (Cymep-
OKCHJAIMCMYTa3H, KaTajla3u, TIJIyTaTiOHIIe-
POKCHIa3H TOIIO) T4 HU3bKOMOJEKYIISPHUX
pedoBuH (riyraTiony, BitamiHiB A, C 1 E,
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¢dbnaBoHOiNaAMU, KAPOTUHOIIAMU, MEIATO-
HIHOM, €pPrOTIOHETHOM Ta IHIMUMHU) [6].

IcHYIOTh YMCIIEHHI TATOJIOTIYHI CTaHH,
B skux A®K BifirparoTh KIHOUYOBY pOJIb
B PO3BUTKY OKHCHIOBAJIbHOTO CTpECY.
VY poboTtax HaykoBIiB OylI0 MOKa3aHO, IO
OKHCHIOBAJIbHUI CTpeC € OAHUM 3 OCHOBHUX
(akTOpiB pU3KMKY PO3BUTKY aHTIOTE€HE3y Ta
OHKOJIOTIYHUX 3axBOproBaHb [6; 7]. ADK
CIPOMOXKHI MOPYIIyBaTu (PYHKIIOHYBAaHHS
MiToXoHpii Ta cuHTe3 ATD, perymsimito
BMICTY KaJbIif0, IO 3MIHIOE MTPOHUKHICTH
MiTOXOHApianpHOi MeMOpaHu. Bigoma
yuactb ADK y mopymieHHi rematoeHeda-
aiyHoro 6ap'epa, 1m0 MPU3BOAUTH 10 HAJ-
XOJKEHHSI TOKCHYHHUX PEUYOBHUH JIO I[CHT-
pajbHOI HEPBOBOI CUCTEMH 3 IOJAJIBIIOIO
3MiHOIO (DYHKIIOHYBaHHA HelpoHiB. [1igBu-
niena rerepanis AOK moxe BumBartu Ha
PO3BHUTOK apTepiajbHOI TiNnepTeHsii, atepo-
ckiieposy [7].

MeTta po60OTH — OIIIHUTH IHTEHCUBHICTh
rerepanii ADK B neiikonuTax KpoBi ImypiB
3a KapariHaH30aradeHoi Ji€TH, SK PH3UK
(dbopMyBaHHS OKHCHIOBAJIBHOTO CTPECY.

Marepiajaun Ta meToan

B excnepuMeHTanbHOMY JOCHIIKEHH]
BUKOPUCTOBYBAJIM pi3HI ()OPMH KapariHaHy:
Hora-kapariHan (1), Kamma-kapariHad (K),
nsmOna-kaparinad (A) Ta HamiBOYHUIIECHY
dopmy y Burasai 1 % BOIHUX PO3UMHIB, SKI
BBOJIHMJIM TIEPOPATHHO 32 YMOB MIMETKH MPO-
Tarom 30 aHiB. EKCiepuMeHT MpoBOAMIIA Ha
30 cTaTeBO3pUIMX HIypax-CaMIIsX MOMYIISLil
WAG macoro 180 r. lllypu O6ymu po3noisieHi
PaHIOMHUM METOAOM Ha 5 rpym (1o 6 TBapuH
y koxHii). Ilepma rpyma — KOHTpoJibHA
(LIypu OTpUMYBAJIH IUTHY BOAY); Apyra rpymna
eKCIIEpUMEHTAIbHUX TBAapHH OTPUMYyBaa
1 % po3uun i#ora-kaparinany (1); TpeTs
rpyna — 1 % po3uuH Kamnmna-kaparinany (k);
TBapuH 4eTBepToi rpynu noinu 1 % po3un-
HOM JsiMOJa-kapariHany (A); m'ariii rpymi
urypiB qaBaiu 1 % po34rH HAMiBOYHILEHOTO
kaparinany. Ll{ypwu, 1110 BXoanu 10 eKkcrepu-
MEHTAILHUX IPYII (2—5) 1110JICHHO NEPOPATBHO
BKUBaIH 5 Mi1 1 % BOAHOTO pO3UHHY PI3HUX

dhopm KapariHaHis, 0 ckiagae 278 mr Ka-
parinany Ha 1 kr macu Tisna TBapuHu. Bomy
Ta MOBHOPAIIOHHUI TPaHYIbOBAHUNA KOPM
eKCIIEPUMEHTAIbHI TBAPUHU OTPUMYBAIH
ad libitum 3rigHo 3 HOpMaTHBaMH.

IIpu poboTi 3 eKcnepuMeHTaIbHUMHU
TBapUHAMHU KePYBaJIKCs MOJIIOKEHHAM €BpO-
NeChKOi KOHBEHIIIT PO 3aXUCT XpeOeTHUX
tBapuH (CtpacoOypr, 18.03.1986, neperns-
HyTO Ta nonoBHeHOo y 2006 pori), cT. 26, 31
3akony Ykpaiau «[Ipo 3axucT TBapuH Bij
KOPCTOKOTO TOBOJDKEHHS», «3aralbHUX
€TUYHUX MIPUHIIMITB €KCIIEPUMEHTIB Ha TBa-
puHaxy», yxBaieHux [I'sTUM HaIiOHATEHUM
KoHrpecom 3 6ioetuku (Kuis, 2013).

JlexkanmiTamilo NPOBOAUIM NIJIAXOM
nepBikanbHOI nucnokanii. Kpos BigOupanm
B CTEpWJIBbHI NMpoOipkH, mo mictuiau K2
EDTA Vacutainer (BD Vacutainer, Kurait).
Cycnensii 1efkonuTiB OyI1 OTpUMaHi 3 KpoBi
TBapuH NUIIXOM 20-XBHJIWHHOI 1HKYOAarii
31 x BD FACS™ (100 mxxi kpoBi Ha 2 Ml
po3uuny). Jlo KokHOI MpOOiIpKH J0AaBaIH
2,0 M1 ni3yr04oro po34yuHy, IO MICTUB
1o 200 MKJI cyminri IUTBHOT KPOBI Ta MOHO-
KJIOHATBHUX aHTUTLI. [Ipobipku cTpyiryBamu,
IHKyOyBajM MpH KIMHATHIN TeMIieparypi
B 3aXUIICHOMY BiJl CBITJIa MICIi IPOTITrOM
15 xpumH, nieaTpudyrysam 200 G mpotsrom
5 XBUJIMH 3 BUKOPHCTAHHSAM LEHTpU(yru
Universal. 320R. TTotim 06eperxHO actipyBasti
HaJ0cafoBy pinuny, gogaBanu 2,0 mu PBS
(mictuth 1 % QeranbHOT OUYauOi CUPOBATKU
ta 0,1 % asuny narpito PBS-FBS). Ilicna
mporo nearpudyrysamu npu 200 G mpoTsirom
5 XBWJIMH, aclipyBald HaJ0CAZAOBY PiIUHY.
[Totim cycnensito BigmuBanu PBS 2 pasn.
Jlo cycrieH3ii BIAMUTUX KJITITHH B KUJIBKOCTI
[0,3+1]x10° momaBamu 100 MK Annexin-
binding buffer, 5 mxn Annexin V-FITC Ta
5 Mkt PI. ITicns inkyOarii Bmpoaosxk 15 xB
nogasanu 400 mxin Annexin-binding buffer
Ta BUMIPIOBAIM MMOKA3HUKH 32 JOTIOMOTOO
IPOTOYHOI IUTOMETpii Ha muromerpi BD
FACSCanto II (Becton Dickinson, CIIIA)
Ha FITC kanani (qoB:xuHa XBUJIi 30yKEHHS
488 HM Ta JOBXKWHA XBWIII ACTEKIiT 525 HM).
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I'enepartiro AOK y nelikonurax BU3HAYaIM
3a PEAKIIIEr0 3 pOOOYMM PO3UYMHOM 2, 7'-TUXIIOp-
murigpodyopecteiny mianerary (H2DCFDA,
Invitrogen TM, CILA). 3a yMOB HOTpaIuIstHHS
B kmitiHy H2DCFDA neaneTrimroeTbes ectepa-
3amu Ta nipu B3aemonii 3 ADK mepeTBopro-
etrbest Ha DCF, iHTeHCHUBHICTD (u1yopeceH il
skoro npomnopuiitna BMicty ADK y kiiTui.

Craructrana oOpoOka pe3ysabTaTiB IPo-
BeJIeHa 3a jgornomororo nporpamu Graph Pad
Prizm 5 (Grath Pad Soflware, USA) 3 Buko-
pPUCTaHHSAM HemapaMeTpuaHoro U-KpUTepito
Manna—YitHi. OTpuMaHi pe3yabTaTH Mpe/-
CTaBIISUTH y BUTIIsAL Menianu (Me) Ta iHTep-
KBapTUJILHOTO iHTepBaiy: Me [25 %, 75 %].
BigmianocTi ipu p < 0,05 BBaXkaiau craTuc-
TUYHO 3HAYYITUMHU.

PesyabTrarn

JaHi mpoTOYHOT HUTOMETPIii BKIFOYAIH
ricrorpaMu Ta TOo4ukoBi Jiarpamu. CepenHi
3HA4YeHHs IHTEHCUBHOCTI (uryopecueHiii
DFC B neiikomuTax eKClepUMEHTaJIbHUX

TBapUH NpeAcTaBieHo B maobauyi. Ilopis-
HSHHS CEPeJHIX 3HAaueHb IHTCHCHBHOCTI
dayopecnenttii DCF B neiikonurax TBapuH,
10 BXKUBAJIM HOTa-KapariHaH 10 KOHTPOJIb-
HOI TPyNU BUSABUJIO CTATUCTUYHO 3HAYyIle
36inbmenns Ha 33,83 % npoxykyBanns ADK.
Ha pucyuky 1 npexacraBiieHa penpe3eHTa-
THBHA TicTOrpaMa IHTEHCHUBHOCTI (ryope-
cuennii DCF B nelikonurax TBapuHu Noe 5
KOHTpPOJIBbHOI Ipyn (299,77 ym. ox.).

Pucynox 2 neMoHCTpye TicTorpamy iHTECH-
cuBHOCTI (hryopectenii DCF B efikorurax
tBapuau Ne 3 rpymu nrypis (404,16 ym. on),
110 OTPUMYBAIIH HoTa-KapariHad (1). Y TpeTii
rpymi 1IypiB, 0 OTPUMYBAIM Kallla-Kapari-
HaH, OyJI0 BUSIBIICHO 30UIbIIEHHS MPOIYKIIIT
AODK neiikonutamu kpoBi Ha 51,17 % nopis-
HSHO 3 TIOKa3HUKAaMU KOHTPOJIBHOI TPYIIH.

Ha pucynxy 3 HaBeneHo rictorpamy inre-
HeuBHOCTI ¢uryopecueniii DCF B nelikorm-
Tax TBapuHU Ne 5 rpynu 1ypiB, 10 BKUBAIH
K-Kaparinad (671,45 ym. o1.).

Tabnuys. Cepeoni 3nauenns inmencuenocmi gnyopecyenyii DCF
6 nelikoyumax kposi wypie (Me [25 %; 75 %] ), ym. 00.

['pynu mocmimKeHb Me 25 % 75 % p
Kontposs (n = 6), Ne 1 302,7 287,3 316,9
gng) ’}f ;’K“Ba”“ votaskapartiat, 405,1 379,6 437,0 | p1<0,0002
lypwu, siKi BKUBAIM Kammna-KapariHad p1< 0,0006
(N=6). Ne 3 457,6 359,1 535,7 02> 0.05
Hlypw, siKi BXXKUBaJIU JIIMO1a-KapariHan p1<0,0002
(N=6), Ne d 581,3 555,4 635,0 | p2<0,05
et p3< 0,05
p1> 0,05
[ypwu, K1 B)KUBAJIA HAITIBOYUIIICHUHN p2< 0,05
kaparidas (n = 6), Ne 5 316,2 302,2 344,0 p3< 0,05
ps< 0,05

Ipumimxu:

P1 — 6ipocionicmb 8IOMIHHOCMEN MINC KOHMPOTLHOK MA OOCTIOHUMU 2PYNAMU,
P2 — gipocionicms giominHocmetl mixc epynoro Ne 2 ma epynamu Ne 3, Ne 4, Ne 5;
P3 — gipocionicmo giominHocmeti misic epynoro Ne 3 ma epynamu Ne 4, Ne 5;

P4 — 8ipocionicms giominHOCmel Midc epynor Ne 4 ma Ne 5.
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Histogram (1)
_WBC_ratlS_contr_FDA fcs

109

FITC-A 214
Statistics (2) S\
Events | % of Wis | Mean GeoMean | Median | CW
all events 10,000 | 100.00 299,77 | 74.75 184 .47 | 497.40
=

Puc. 1. Penpezenmamusna cicmozpama inmencusnocmi gayopecyenyii DCF 6 netikoyumax
meapunu Ne 5 koumponvnoi epynu. Cepeone 3navenus inmencusnocmi 299,77 ym. 00.

Histogram (1)
0_WBC_rat3_iota_FDA fos

115

FITC-A 22144
Statistics (2) =

Events | % of Vis | Mean | GeoMean | Median | CV
all events | 10,000 | 100,00 4&16 958,97 194,79 | 518.43

Puc. 2. Penpezenmamusna cicmoepama inmencuenocmi gyopecyenyii DCF

6 netikoyumax meapunu Ne 3 epynu wypis, wo ompumysanu oma-kapazinau (i).
Cepeone 3nauenns inmencuenocmi 404,16 ym. oo0.

Histagram (1)
0_WBC_ratS_kapa_FDA fcs
@
FITC-A 22144
Statistics (2) N
Events | % of Vis | Mean GeoMean | Median | CV
All events | 10,000 | 100.00 671.45 | 167.99 429,57 | 240.60

—
Puc. 3. Penpezenmamusna cicmoepama inmerncuenocmi guyopecyenyii DCF

6 nelikoyumax meapunu Ne 5 epynu wypis, o ompumyeanu Kanna-kapazinaw (k).
Cepeone 3nauenns inmencuenocmi 671,45 ym. o0.
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HaiiOinpmr BUpasHi 3MiHM NPOIYKIii
AO®K neiikonuTaMu KpoBi OyJ10 BUSIBIIEHO B
Ipymi TBapHH, IO MEPOPATBHO OTPUMYBAIH
nsmOa-kaparinad. CepeiHe 3HaYeHHS 1HTEeH-
cuBHocTi ¢yopecreniii DCF B neiikoru-
tax Oyio 30inbmene Ha 92,04 % nopiBHIHO
3 TPYIOI0 KOHTPOJIIO, a TaKOXK OyJI0 BHUSB-
JIEHO JOCTOBIPHI B1JIMIHHOCTI MOPIBHSIHO 3
THITUMH JIOCITITHUMH TPYyTIaMHU.

Ha pucynky 4 nokazano penpe3eHTaTUBHY
ricrorpaMmy IHTEHCHBHOCTI (hIyopecueHIl
DCF B neiikouurax TBapuHu Ne 5 rpymu
IypiB, MO OTPUMYBAJIU A-KapariHaH

Histogram (1)

0_WBC_rat7_lam_FDAa fos
=
{=2]

FITC-A 22044

(638,83 ym. ox.). Y rpymi TBapuH, 10 OTPU-
MYBaJId HaIIBOYHUIIEHUN KapariHaH, 0yio
BUSIBJICHO HEBEJIMKY TEHJCHIIIO 10 3011b-
meHHs npoaykuii ADK (327,88 ym. ox.) Ha
4,45 %, mo He Mayo CTAaTUCTUYHOI 3HAUY-
mocti (p > 0,05) MOpiBHIHO 3 MOKAa3HUKOM
y KOHTPOJIBHIA TpyIi, aje MOpiBHIHO
3 IHIIUMU JOCTITHUMHU TpyrnamMu OyJo J1oc-
TOBIpHO HIKYe. ['icTorpama 1HTEHCUBHOCTI
dbnyopecuenttii DCF B nelikontax TBapuHHA
Ne 1 rpynu mrypiB, 1110 OTpUMYyBaJid HaIliB-
OYUIIEHUN KapariHaH, MpeAcCTaBJIEHA
HA PUCYHKY J.

Statistics (2) 3
Events | % of Vis | Mean
All avents | 10,000 | 100.00 6&33 127.81

GeoMean | Madian | CV
282.51 | 602.94

Puc. 4. Penpezenmamuena cicmoepama inmencuenocmi ¢hnyopecyenyii DCF
6 Jelxoyumax meapunu Ne 5 epynu wypis, wo ompumysaniu iamooa-kapazinan ().
Cepeone 3nauenns inmencusrocmi 638,83 ym. 00.

Histagrarn (1)
_J¥BC_rat12_notPure_FDA fes

104 ©

FITC-A 2211

Statistics (2) R\

Events | % of Vis | Mean

All events | 10,000 | 100.00 327.88 | 87.34
—

GeoMean | Median | CY
190.92 | 421.51

Puc. 5. Penpezenmamusna cicmoepama inmencusrocmi gyopecyenyii DCF
6 netikoyumax meapunu Ne 1 epynu wypie, wjo ompumysaiu HanieouuweHuli KapaziiaH.
Cepeone 3nauenns inmencusnocmi 327,88 ym. 00.
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TakuM YUHOM, Yy AOCHIJKEHHI OyIo
MPOJIEMOHCTPOBaHO, 10 reHepaiis ADK
JEUKOIUTaMU KPOBi Yy IIypiB, IO Tepopa-
JHHO BXKMBAJIM Kalllma-KapariHaH (k), WoTa-
KapariHas (1), 1am0Oma-kaparigaa (A), mana
CYTTE€BO CTAaTUCTHUYHO BHUIII 3HAYECHHS
inTeHcuBHOCTI payopecuenuii DCF (ma6x.)
HE TUIbKU MOPIBHSIHO 3 KOHTPOJIBHOIO TPYy-
MO0, @ TAaKOX MDK JIOCHIIHUMH TPYIaMH.
BokuBaHHS HaIMiBOYMILEHOTO KapariHaHy
HE BUKJIMKAJIO CTATUCTHUYHO 3HAYYIIUX 3MiH
B reHepanii A®K B neifkorurax KpoBi
IIypiB TaHOT EKCIIEPUMEHTATHHOI TPYIIH.

OO0roBopeHHst

A®K € BaXJIMBUMHU MOJIEKYJIaMH B KIi-
TUHHIA npomidepanii, audepenuiamnii, Mir-
parii, amonTo3i Ta HeKpo3i. Hu3bki Ta mpo-
MiKHI piBHI ADK B opranizmi HeoOXiJHI
JUTSL TIATPUMKH 0aratboxX BaKIUBUX (hi3io-
JIOTiYHUX (PYHKIIIHA, OKUCHO-BITHOBHOTO TOMEO-
CTa3y Ta peryJsiii KII04oBUX (aKTOpiB TpaH-
ckpumnuii [6; 7]. HaBmaku, HaaMipHe yTBO-
peHHsa ADK Bukimkae nopyuieHHs OKMCHIO-
BaJIbHO-BIIHOBHOT'O TOMEOCTa3y, 10, y CBOIO
4yepry, IPU3BOJUTH JI0 PO3BUTKY OKMCHIOBA-
JBHOTO cTpecy Ta onocepenkoBaHoro AGK
TIOIIKO/DKEHHIO BCIX BAXIMBHUX O10MOJIEKYII,
Brmouaroun JIHK, Oiaku Ta miniaHi KOMIIO-
HeHTH MeMOpaH [8]. Takoxk 3HAYHO MMiJBH-
meHuit kiiTuHHUH piBeHb ADK moxxe npus-
BECTH /IO TiMEPaKTUBHHUX CHUTHAJIBHHX IO-
Jii B KIITHHAX, [0 CIPUYUHSE MyXIUHO-
rere3 [6]. OxkucHI0OBaIBHUN CcTpeC, AKUN
XapaKTepU3Y€EThCS 3MIIICHHSAM PIBHOBAIU MK
YTBOPEHHSM 1 €JIIMIHaIll€0 BUIBHUX pajau-
KaJliB y O1K yTBOPEHHS, € 3araJIbHUM YHH-
HUKOM TATOT€HE3y XPOHIYHUX 3aXBOPIO-
BaHb 1 cTapiHHA. YTBopeHHs ADK € Baxiu-
BOIO 3 0araTh0X (PYHKI[IOHAIBHHX PEaKIlii
3aXHUCTy, 110 BUKOHYE PI3HOMaHITHA IOIYy-
Jsitist JiefikonuTiB. YTBopeHHa ADK € moTyx-
HUM aHTUMIKpDOOHMM 3aXHCTOM Ta OCHOB-
HUM KOMITOHEHTOM BPO/KEHOTO IMYHHOTO
3axucty Bif maroreHis [9; 10]. ADK moxe
YTBOPIOBATHCS 4Y€pe3 HIKOTHHAMII-aJCHIH-
munaykieotua-gocpar (NADPH) okcunzauii
KOMIUIEKC 3 MEeMOpaHHOr0 KOMIUIEKCY Ta

BHYTPIIIHBOKJIITUHHUX Iy 1iB. CuaTe3 ADK
3alycKae HU3KY MOAAIBIINX IO, aKTUBYE
TpaHyJISIpHI IPOTEasH, 1HIYKY€e YTBOPEHHS I10-
3aKJIITHHHUX [MaCTOK HEUTPOPiNIiB, CTUMYIIS-
IiI0 CHHTE3Yy MPO3aNaTbHUX [IUTOKIHIB, BKITFO-
qaroun (aKTop HEKpo3y MYXJIMHU allb(]a
(TNFa). [Noryxna rereparist ADK, Takox Bi-
JoMa SIK «OKHCHIOBAJIbHUM BHOYX», MOXe
OyTH MMOCEPETHUKOM Y MOIIKOKEHH] TKAHUH,
TOMY OKHCHIOBAJIbHHI BUOYX TOBUHEH OYTH
KOPCTKO BiIperyTbOBaHUH.

MonentoBaHHS KapariHaH30ara4eHoi 1€t
BUSIBWJIO MiJBUIIECHHS PiBHS MPOAYKYBaHHS
A®K nelikonuTamu Mpu BXXKUBaHHI Karrma-
KapariHaHy, HoTa-kKapariHaHy, Jsmona-
KapariHany. B)WBaHHsS HariBOYHUIIEHOTO
KapariHaHy He BUKJIMKAJIO 3MiH B MPOIYKY-
BanH1 ADK Jelikonuramu, 110 MOXKHa MMOsIC-
HUTH 1X HU3BKOIO 3[aTHICTIO 10 BCMOKTYBaHHS
B IIIKT. Bucoki piBai cuntesy A®K 3a
KapariHaHz0aradyeHoi MOIETH MOXYTb OyTu
MIPOTHOCTUYHO HECIIPUSTINBOIO O3HAKOIO, 110
TSTHE 32 COOOI0 PO3BHTOK ITAaTOJOTIYHUX
mpoleciB pizHOi cpsaMoBaHoCTi. OcoOIUBY
yBary 3acjiyroBy€ TMHTAaHHS HAKOTHYY-
BaJbHOTO €(EeKTy, 0 Moxke (OpMyBaTHCS
3a JIOBTOTPHBAJIOTO BXXKMBAHHS KapariHaH-
30araueHoi i€Tu.

Hakonmuennst A®K B opranizmi Moxe
MPU3BECTH JI0 CTaHy OKHMCHIOBAIBLHOTO CTPECY,
MIEPCHABAHTAXXEHHS Ta BUCHAXCHHS CHJIO-
TeHHUX aHTHOKCHJIAHTHUX MeXaHi3MiB. Sk
HACJII0K, B KJIITUHAX TT1JIBUIILYETHCSI OKUCHE
nomkomkends JJHK, mimigiB 1 OinkiB, 1o
CIIPUYMHSE KITITUHHY TUC(HYHKIIIO Ta 3aruoeib
KJIITUH HUIIXOM MOJYISIii 6aratbox cur-
HanpHuX 1uUIsxiB. O1xe, piBHi ADK € Bu3Ha-
YJaJgbHUMH (AKTOpaMu AJIs Pi3HUX GOpM 3a-
rubeini KIITHH, BKJIIOYAIOYM arolTo3, HEK-
po3/HEKpoITo3, GeporTo3, MPONTO3 1 AyTO-
(dariuny 3arubens knituH [9]. MoxHa npu-
MyCTUTH, MO MiABUIICHA 3aru0elib KIIITHH
BHUKJIMKA€E €HJIOTOKCHKAIIIIO, 1110, TTO-TIepIIIE,
noTpedye TOAATKOBUX PE3EPBIB Bifl OPraHi3My
3 YCYHEHHS arnoNTOTUYHMX KIITHH, MO-Jpyre,
1€ 3HIKYE aIalTUBHUN MMOTEHITIa] HE TUTbKU
KJIITUHHOT TOIYJIALT, & 1 OpraHi3My B ITUIOMY.
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AJanTUBHUA TOTEHINA] Opra”izMy — IIe
37aTHICTh pearyBaTl Ha OyJb-sIKMM BHYT-
pilIHii, a00 30BHINIHIN YMHHUK, HalpaB-
JeHUH Ha MiATPUMAHHS CTaIUX TOMEOCTa-
TUYHUX TTapaMeTpiB SK Ha piBHI (izioioriy-
HUX CHUCTEM, TaK i1 Ha pPiBHI OKpeMO B3STOI
KIIITUHU. BusiBnenuii aucbananc B NpoayKy-
BanHi A®K neilkonuTamMu KpOBI MOXKE
BUKJIMKATH PO3BUTOK IMATOJIOTITYHUX CTaHIB
B oprani3mi. OCKUIbKM KapariHaHu MPUCYTHI
B PI3HOMAHITHUX NPOAYKTAaX XapuyBaHHS,
JiKapChKUX 3aco0ax ToIo, JOCTAaTHBO
CKJIQJIHO TIPOBECTH KOMIUIEKCHY OIIIHKY iX
KiTBKICHOTO MOTpAaIUISIHHS B OpraHi3m
JIOJWHU YOPOAOBXK KHUTTS. AJle MOXXKHA
CTBEPIKYBATH, L0 MOCTIHE JOBrOTpUBAje
BXKMBAHHS KapariHaHiB (Kala-KapariHany,
foTa-kaparinany, Jam0aa-kKaparinany)
MOK€ MPU3BOAUTH 0 iX KyMynsuii Ta
BUKJIMKATH 3MIHU B NMPOOKCUIAHTHOMY
CTaTyCi, IO CIOPHUYUHITAME PO3BHTOK
MATOJIOTIH.

Jliteparypa

BucHoBku

BoxuBaHHs KapariHaHz0aradeHoi i€TH
MIPU3BOJIUTH A0 MMiABUIICHOT Tpoaykiili ADK
JEeUKOUHUTAaMH, IO MOXE CIIPOBOKYBAaTH
MIPOJIOHTOBAHI MMaTOJIOTIYHI 3MIHH B OpraHax
1 TKaHWHAX OpTraHi3My.

HaiiGinbin 3HauHi 3MiHu renepartii AOK
B JIMKOLUTAaX KPOBIi LIypiB Oynu BUSBIEHI
3a YMOB [IEPOPAILHOTO BXKMUBAHHS K- Ta A-Kapa-
riHaHiB, 3aCTOCYBaHHS HaMiBOYHIIEHOTO
KapariHany y Buriisiii 1 % po3uuHy He BILUIH-
Basio Ha reHeparlito ADOK B jelikonurax.

3B's130K 3 HAYKOBUMH TeMaMHU.

PoGora Bukonana B pamkax HJIP
«JlocniauTy TOKCUYHICTh W TepamneBTHYHY
AKTHBHICTh Xap4YOBHUX JT00ABOK KapariHaHiB
(E 407/E407a) Ta ix ojirocaxapuJIHHX
(dbparMeHTiB B SIKOCTI MOJYISTOPIB IPO-
rpaMOBaHOi KJIITUHHOI 3aru0esi» 3a 3aMOB-
neHHsM MO3 Ykpainu (Homep Jep>KaBHOI
peectpanii 0123U100179).
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Nakonechna O.A., Denysenko S.A., Bachynskyi R.O., Stetsenko S.O., Yankovska D.O.
GENERATION OF REACTIVE OXYGEN SPECIES IN RAT BLOOD LEUKOCYTES
UNDER THE INFLUENCE OF DIFFERENT TYPES OF CARRAGEENANS
Carrageenans are biopolymers commonly found in red seaweed. In the food industry,
commercial carrageenans are used as emulsifiers, stabilizers, thickeners, and gelling agents to
enhance the quality, structure, and sensory properties of various products. Although carrageenans
are generally recognized as safe for human consumption, numerous studies have indicated that
these food additives, especially those with a random helix conformation, can adversely affect
the gastrointestinal mucosa. In this article, we assess the level of ROS generation in rat leuko-
cytes subjected to a carrageenan-enriched diet as a potential risk for oxidative stress development.
It has been demonstrated that the generation of ROS by blood leukocytes in rats orally fed
kappa-carrageenan (k), iota-carrageenan (1), and lambda-carrageenan (A) had significantly
higher values of 2',7'-dichlorodihydrofluorescein (DCF) fluorescence intensity not only
in comparison with the control group but also between the experimental groups. The use
of semi-purified carrageenan did not cause statistically significant changes in the generation
of ROS in the blood leukocytes of rats of this experimental group. It is concluded that the
consumption of a carrageenan-enriched diet leads to increased production of ROS by leuko-
cytes, which can provoke prolonged pathological changes in organs and tissues of the body.
The most significant changes in the generation of ROS in rat leukocytes were found under
conditions of oral administration of k- and A-carrageenans, while the use of semi-purified
carrageenan in the form of a 1% solution did not affect the generation of ROS in leukocytes.
Keywords: carrageenans, leukocytes, reactive oxygen species, rats.
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MATEMATHUYHE MOJAEJIFOBAHHS PU3UKY
PO3BUTKY KAPZ[IOMETAEOJIIUIHOi;KOMOPEII[HOCTI:
MYJIbTUBIOMAPKEPHUUA ITIAXI/

/ynaeea LI

Xapxiecokuil HayioHATbHULL MeOudHUll yrigepcumem, Xapkie, Yxpaina

VY naHiit poOOTI HaBEACHO PE3yJIbTaTH KIITHIKO-IHCTPYMEHTAIBLHOTO Ta O10XIMIYHOTO J0-
CJIIJUKCHHS, TIPUCBAYCHOTO MAaTEeMAaTHYHOMY MOJICJIFOBAHHIO PU3UKY PO3BUTKY KapaiomeTrado-
JYHOT KOMOPOIHOCTI y TAII€HTIB 3 apTepialbHOIO TIMEPTEH3IEI0 Y TTOETHAHHI 3 0KUPIHHAM
Ta/abo IyKpOBUM JiabeToM 2-ro Tury. B xomi anamizy Oyio ineHTH]ikoBaHO HE3alIeXHI IPOTHO-
CTHYHO 3HAYYIIl MPEIUKTOPH, IO MAOTh A1arHOCTUYHY IIHHICTh: 130BOJIOMIYHUN Yac Po3-
ci1abJieHHs JTIBOTO IUTYHOYKa, PiBeHb KapaioTpodiny-1, mucratuny C, ninokasiHy, acouiioBa-
Horo 3 skenatuHazoro HeWrTpodiniB (Neutrophil Gelatinase Associated Lipocalin, NGAL),
N-kiHmeBoro ¢parmeHTy Harpidypernunoro nentuay tuimy B (N-Terminal pro-Brain Natri-
uretic Peptide, NT-proBNP), 25-rigpoxkcisitaminy D (25(OH)D, 25-hydroxyvitamin D), cmiB-
BiJTHOIIICHHS IIBUIKOCTEH PAaHHBOTO 1 MI3HBOTO JIIACTOJIYHOTO HATIOBHEHHS, 1HIEKC MacH Tia,
BiTHOCHA TOBIIMHA CTIHKH JIIBOTO IITYHOYKA, IJIOIIA IPaBOTo Mepeaceps, TIKO3UILOBaHU I
remornio6in (HbAlc), koHLIeHTpallisl KaTecTaTuHy, MBUAKICTh KIIyOOUKOBOI (inbTpariii, aia-
METp JIIBOTO TMepencepis. 3 BUKOPUCTAHHSM JIOTICTUYHOI perpecii modyJoBaHO KilbKa Marte-
MaTHYHUX MOJIENIEH, SIKi MPOAEMOHCTPYBAIM BHCOKY TOYHICTh MPOTHO3YBAHHS MOE€IHAHUX
MeTaboMiuHUX CTaHiB HUIsixoM obuuncnenns miomli mig ROC-kpuBoro (Area Under the (ROC)
Curve, AUC > 0,94). Otpumani MoJielni J03BOJISIIOTH MPOBOANTH €(DEeKTUBHY CTpaTH(iKaIio
PU3MKY, 1HAMBITYalTi3yBaTH MIIAXOAM 10 NPOQUIAKTUKU, PAHHBOTO BHUSBIEHHS Ta KIIHIYHOTO
MOHITOPUHTY KapAioMeTa0oi4H01 KoMopOinHoCTi. Lle BimkprBae HOBI MEPCIIEKTUBY JIJIs TIEp-
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AOpesBiaTypu

ATl — apTepiasibHa TIIEPTEH31S;

BTC JIII — BimHOCHA TOBIIMHA CTiHKU
JBOTO IITYHOUKA;

BIII — BimHOLIEHHS IIAHCIB;

I — noBipuwii iHTEpBAI;

IMMUJII — ingexc Macu Miokap/ia JiBOTO
IITYHOUKA;

IMT - iHgexc MacH Tia;

JIlIc — nmiBe mepencepas;

MMUIL — maca Miokap/ia JTiBOro MUTYHOUKa;

OX — oxupiHHs;

LI/12 — nykpoBwii qiabet 2-ro TUIy;

[IK® — mBuaKiCTh KITyOOUKOBOI (DUTHTpAIIiT,

Cys C — Cystatin C (uucrarun C);

AUC — Area Under the (ROC) Curve;

B2-M — 6eTta-2-MiKpOTI00YIiH;

IVRT — Isovolumic Relaxation Time
(130BOJTIIOMIYHMIT Yac po3ciaabiaeHHs);

NGAL — Neutrophil Gelatinase Associated
Lipocalin (mimokamiH, acomiiioBaHuit
3 JKeJIaTHHA3010 HEUTpOoDiIiB);

VA — Velocity (mBunkicts) Atrial
(mepenacepaHa), MBUAKICTh MI3HLOTO Jia-
cromunoro HamoBHeHHs1 (Late Diastolic
Filling Velocity, A-wave);

VE - Velocity (mBuakicts), Early
(paHHS), MIKOBA MIBHAKICTh PAHHBOTO Jlia-
cromigyHoro HamoBHeHHs1 (Early Diastolic
Filling Velocity, E-wave);

VE/VA — cniBBiIHOUIEHHS PaHHBOTO
Ta M3HBOTO JllacToIiYHOro HaroBHEHHS (E/A
ratio).

Beryn

Kapaiomeraboiaiuna KoMOpO1IHICTh, 110
BKJIFOYae noeaHanui nepeodir AI', OX ta
/12, 3ayMmaeThbest OJTHIEXO 3 HAWOLIBII TT0-
HIMPEHUX 1 MPOTHOCTUYHO HECTIPUATIMBUX
dbopM MyIIETH(HAKTOPHOT MATOJIOTIT B CyJYacHii
KaiHigHiK MenunuHi [1; 2]. i cranu
HE JIMIIE MAalTh CHUIBHI matodizionorivxi
MEXaHI3MH — TaKi K XpOHIYHE HU3bKOIHTEH-
CHBHE 3allaJICHHs, 1HCYJIIHOPE3UCTCHTHICTD,
aKTHUBAIIisl CHMIIATO-a/IPEHAJIOBOI Ta PEHiH-
AHT1OTEH3UH-aJIbIOCTEPOHOBOI CUCTEM, — aJle
1 00YMOBITIOIOTh PO3BUTOK OPTaHHUX YPayKEHb
Ta 3pPOCTaHHS PHU3HKY CEPIEeBO-CYANHHUX

1 HedponoriyHuX yckiaanHeHs [3; 4]. Dop-
MyBaHHS Kap/1i0MeTa00IIYHOTO KOHTUHIYMY,
10 00’ €JJHY€ IMOYAaTKOBI METa0OIIuH1 3CyBHU
3 KIHIEBUMU TOYKAMH yPaKeHHS KUTTEBO
BXJIMBUX OpraHiB, MoTpedye HOBUX MiJ-
XOJIiB 10 PAaHHBOI JIarHOCTUKH Ta CTPATH-
¢ikamii pusuky [1; 2; 5].

VY cyyacHHX yMOBax 0COOJUBOI aKTyaslb-
HOCTI HaOyBa€ 3aCTOCYBAaHHS POTHOCTUYHUX
MaTeMaTHYHUX MOJEJNEeH, 10 T03BOJIAIOThH
Ha OCHOBI KJIiHIKO-Ta00paTOpHUX 1 IHCTPY-
MEHTAJIbHUX TOKAa3HUKIB 1HIUBITyalli30BaHO
OI[IHUTH WMOBIPHICTH PO3BUTKY KOMOD-
6imHoi maTosorii [6—8]. Bucoka rerepo-
TEeHHICTh KJIIHIYHUX (EHOTHUIIIB MAI[i€HTIB
3 AI', OX i1 II/I2 Bumarae BHKOpHCTaHHS
MyJIbTHOIOMapKEpPHOTO MiAXONy, SKUN
nepeadavae OJHOYACHUM aHali3 (PYyHKIIIO-
HaJIbHUX, CTPYKTYPHHUX, MeETa0OIiuYHHX
1 3ananpHUX nmapameTpiB. Jlo Takux Giomap-
KepiB, 110 JEMOHCTPYIOTh BUCOKY ITPOTHOC-
TUYHY IIHHICTh, HAJIEXKATh: KapAioTpodiH-1
(CTF-1), ninokaiiH, acoIiioBaHMi 3 jKejia-
tuHa30t0 HehTpodiniB (NGAL), N-kiHie-
BUI (pparMeHT HATPIHypEeTUYHOrO MENTUAY
turry B (NT-proBNP), nucratun C (Cys C),
B2-mikpormnoOynin, karectatuH (CST),
VE/VA, Tniko3uinboBaHUN TeMOTJI001H
(HbAlc), mokasnuku exokapaiorpadii,
3okpema IVRT ta BTC JIL, a takox [IIK®
[9-12].

3anmydeHHsT JaHUX MYJIbTHBApPIaHTHOTO
perpeciiHoro aHallizy JJ03BOJISIE HE JIMIIE
BU3HAYUTH HE3AJICKHI MPEIUKTOPU KapJio-
MeTaboJIiuHOT KOMOpPOIAHOCTI, alie W
CTBOPHTH Ha iX OCHOBI BajliJloBaHI MaTe-
MaTHYHI MOJeNi mporHo3dyBaHHs. Taki
Mojziedl 3a0e3NevyylTh BUCOKY TOYHICTb
po3paxyHKy HMOBipHOCTI (OpMyBaHHS
MATOJIOTTYHUX KOMOIHAIN 1 MOXKYTh CTaTH
e(heKTUBHUM IHCTPYMEHTOM Yy IEpCOHa-
7130BaHii MpodiNaKTUIll Ta KIIHIYHOMY
NPUAHATTI PilICHb.

TakuM YMHOM, aKTyallbHICTh MPOBEICHHS
JOCITIDKCHHS 30CepePKeHa Ha HeoOX1THOCTI
BIOCKOHAJIEHHSI METO/1iB PAHHBOI J1arHOCTUKU
1 IPOTHO3YBaHHS Kap1iloMeTaboI1yHOI KOMOp-
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01JHOCTI LIIIXOM MOOYJ0BU MaTEMAaTHUHUX
Mozenel pU3KKYy 3 BUKOPUCTAHHSAM MYJIbTH-
0loMapKepHOro MiJXOQy, IO BIAMNOBIJIAE
CYYaCHHM TEHJICHIIISIM MPEU3IMHOT METUIIMHA
Ta cTpaTu(iKOBaHOI Tepamii.

MeToro 1ociipkeHHs Y10 MaTeMaTHYHe
MOJICTIIOBAHHS PU3HMKY PO3BHTKY Kap.io-
MeTaboJIIYHOI KOMOPOIAHOCTI y MAIli€EHTIB
3 apTeplaibHOK TINEPTEH3IEI0 IMUITXOM
MyJbTH(AKTOPHOTO aHajizy OioMapkepiB
CTPYKTYPHO-(DYHKIIIOHATBHOTO CTaHy Ceplid,
HUPKOBOI QyHKIII, HeliporyMmopanbHOi
aKTUBAaIlii, ByTJI€BOAHOTO Ta BITaMIHHOTO
00MiHy 3 mojanbIIUM (POPMYBaHHAM Ipe-
JTUKTABHUX MOJENEH I TPOTHO3yBaHHS
HMOBIpHOCTI TOEAHAHOTO TIepediry apre-
plaJibHOI TiNepTeH31i, 0KUPIHHA Ta IyKPOBOTO
niabety 2-ro THUILY.

Marepiajim Ta meToan

Y pocraijpkeHHs Oyjao  BKJIIOUEHO
250 mamienTiB 3 Al, cepemHili BiK SKHX
cTaHoBUB [55,26 £ 8,00] pokiB. Yci narieHTu
OyiM pO3MOJIUIEHI Ha YOTUPH KIIIHIUHI TPYIIU
3alIe)KHO B TMOEIHAHOT KOMOPOIIHOCTI:
I rpyna (n=49) — narieHTH 3 130JIbOBAHOIO
AT, II rpyna (n=62) — xBopi Ha Al
y noeananHi 3 oxkupinasam (OX), III rpyna
(N=77) — nauienTu 3 Al i IyKpoBUM J1iabeToM
2-ro tuny (I1J2), IV rpyma (n=62) —
namieHTy 3 noenqnanum nepedirom ALY, OX
ta [[/12. OGcTexeHHs MalieHTiB BKIIOYAJIO:

1. KniniyHe oOcTexeHHs (BUMIpIOBaHHS
aptepianbHOro Tucky, IMT).

2. JJabopaTopHi TOCITiIKEHHS:

2.1. Tloka3HWUKH BYTJICBOJHOTO OOMIHY
(rmikoBanwmii remorio6id (HbAlc);

2.2. Mapkepu ¢yHKIIi HAUPOK Ta 3ara-
JeHHs: (CUpOBAaTKOBUN KpEaTHHiH, LIHC-
tatud C, NGAL, B2-mikpornoOyiiH
(B2-M), LIKD).

[IK® 6yB po3paxoBaHuii 3a Gopmysor0
CKD-EPI (Chronic Kidney Disease Epide-
miology Collaboration, Koucopuiymy
3 BUBYEHHS €MiJAeMioJorii XpOHIYHOI
xBopoOu Hupok) Creatinine-CysC (KDIGO,
2021, a6o kIiHIYHUX pEKOMEHMAaIii
3 MOKpalleHHS TI00albHUX pPE3yJbTaTiB

JIarHOCTUKH Ta JIIKyBaHHS XBOPOO HUPOK,
Kidney Disease: Improving Global
Outcomes):

eGFRcr-cys = 135 x min (Scr/ k, 1) a x
x max (Scr/k, 1) —0.544 x
x min (Scys /0.8, 1) — 0.323 x
x max (Scys /0.8, 1) —0.778 x

% 0.9961Age x 0.963 (for women) (1),
1e: Scr — cTaHAapTH30BaHU piBeHb CHPOBAT-
KOBOT'0O KpeaTuHiHy (Mr/an);

Kk — koedimient (0,7 — mius XKIHOK,
0,9 — s 4OOBIKIB);

0. — eKCIIOHEHTHUHN KOE(IIIEHT:

(-0,219 - jans  xinok, -0,144 -
JUTSl YOJIOBIKIB);

min (Scr/k, 1) — MiHIManbHE 3HAYCHHS
Scr/x a6o 1,0;

max (Scr/k, 1) — MakcuManpHe 3HAYCHHS
Scr/k ado 1,0;

Scys — cranaapTH30BaHUil piBEHb CHPO-
BatkoBoro Cys C (mr/mn);

Age — BiKk marii€eHTa B pokax;

for women — juist xiHOK.

VYcim yuacHUKaM MPOBOANIN KOMILIEKCHY
1a60paTOPHO-IHCTPYMEHTAIbHY OLIHKY.
Metonom iMyHO(DEpPMEHTHOTO aHAII3Yy J0-
cmimpkysanu piBai CST, CTF-1, f2-M, Cys C,
NGAL, NT-proBNP, 25-rigpokciiTamia D
(25(0OH)D), nenTtuHy Ta iHCYJIIHY 3 BHUKO-
pUCTaHHAM CepTU(DIKOBAHUX KOMEPIIIHHUX
HabopiB. Exokapniorpadiune oOcTexeHHs
MPOBOJMJIOCH 3TIAHO 3 PEKOMEHIAIISIMHU
AMepuKaHCBHKOT acolialii 3 exokapaio-
rpadii. OrmiHOBaJIM HACTYIHI TapaMeTpH:
IVRT, VE/VA, BTC Jill, IIII, Jlc,
IMMUJILLL.

CratuctyHa 06poOKa JaHUX BUKOHYBAJIACh
3 BUKOpucTaHHsAM Statistica 13.3 (StatSoft Inc.,
USA) ta SPSS 26.0 (IBM, USA). Cratucti4HO
3HAUymuM BBaxaiu piBerb p<0,05. s
MEPBUHHOTO BUSBIICHHS 3HAUYIINX (HaKTOPiB
NPOBOJAMIN YHIBaplaHTHUM JIHIHHUHI
perpeciitnuii  anani3. Jlis BHU3HAYEHHA
HE3aJIe)KHUX MPEIUKTOPIB Ta MOOyJI0BH
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MaTeMaTUYHUX MOJIENEH MPOrHO3y — MYJIBTHU-
BapiaHTHUY NIHIWHUN perpeciiHuil aHami3.
Pesynpratu nopaui y Bursisii -koediiieHTis,
BIII, 95 % /I Ta p-3Hauens. [Iporuoctnyny
37IaTHICTH MOJEIEH OLIIHIOBAJIM 3a JOIIOMOI'OKO
ROC-ananizy (Buznauenns AUC). Mare-
MaTU4YHI MoOJeal HWMOBIPHOCTI PO3BUTKY
Kap/1ioMeTaboniyHoi KoMOopOigHOCTI Oynu
noOy/10BaH1 Ha OCHOBI JIOTICTHYHOI perpecii.

JlocnipkeHHS BUKOHAHO BiJAIOBIIHO
0 TOJIOKEeHb ['eabCiHChKOT aekIaparii
(2013) Ta xomicii 3 OGioeTukr XapKiBChKOTO
HAI[IOHAJTFHOTO MEIUYHOTO YHIBEPCHUTETY.
Bei mamientu mignucanu iHGOpPMOBaHY
3T0Jly Ha y49acTh Y JOCIIKEHHI.

Pe3yabTaTH T2 IX 00r0oBOpeHHA

3 MeToro ijeHTUudIKamll He3aIEKHUX
¢axropiB pu3uKy po3BuTKy L[JI2 y marieHTiB
13 moeHanoro marosoriero Al' Ta OX, Oyio
OpOBEJIECHO YyHIBaplaHTHUM Ta MYyJIbTHU-
BaplaHTHUN JIHIAHUI perpeciiiHuil anamis.
Lle 103BOMMIIO BU3HAYUTH NPOTHOCTHYHO

3HAUYIII TPEIUKTOPH, M0 aCOIIOIOTHCS
3 BIPOTI/IHICTIO PO3BUTKY KapioMeTa0OomiqHOT
KOMOpPOIAHOCTI 3a THUNOM moeaHaHHs Al
OX ta IIJ12.

Y mabauyi 1 npencraBiaeHO pe3ysbTaTh
CTaTUCTUYHOTO aHami3y, SKi CBIIYATh TPO Te,
110 Y MOJIEJTi MyJITUBApPIaHTHOTO PErPECITHOTO
aHai3y JAOCTOBIPHUMHU HE3AICKHUMU TIpe-
nuktopamu Buctynuwin: [VRT (p=0,004),
CTF-1 (p=0,0014), Cys C (p=0,0226), NGAL
(p=0,0148), NT-proBNP (p=0,0064), 25(0H)D
(p=0,0418), VE/VA (p=0,0159), IMT (p=0,0178),
BTC JII (p=0,0136) Ta ITII (p=0,0036).

V3araneaennit AUC m1st MOzieni CTAaHOBUB
0,991 (95 % JI: 0,948-1,000), mo Bkasye
Ha BUCOKY IMPOTHOCTUYHY TOYHICTH MOZETII.

Ha ocHoOBI 3Hauymux 3MiHHUX OYJIO IO-
Oy/ZI0BaHO MaTeMaTH4YHy MOJIENIb TPOTHO3Y-
BaHHS HMOBIPHOCTI PO3BUTKY TO€IHAHOT
naronorii AI+OX+1/12. Jlo moneni yBiAnmm
nokazauku [VRT, CTF-1, Cys C, NGAL, NT-
proBNP, 25(OH)D, VE/VA, innekc Macu Tina,

Tabnuys 1. Pesynomamu yHigapiaHmno2o ma Mynbmueapiaumno2o
JIHINHO20 pe2cpecitino2o ananizy hakmopis, uwjo eniugarome Ha noconants A ma OXK,
a maxodic Ha noeoHannsa AI, OK ma /]2

IToxazHUKH | B | BII | Il | p ‘ AUC
VYHiBapiaHTHHMIA JTIHIHHUA perpeciiiHuii aHami3 (Xz =124,12; p < 0,0001)
IVRT 0,204 1,227 1,014-1,484 0,035 0,994
2,853— (0,954-1,000)
BTC JII 42,283 2,31 187,036 0,044
1,682—
111 6,508 670,364 267 162,673 0,033
MynbpTHBapiaHTHUH JIHIMHUN perpeciiHuii aHami3 (x2=1 18,28; p<0,0001)
IVRT 0,186 1,204 1,061-1,366 0,004 0,991
CTF1 0,0161 1,016 1,006-1,026 0,0014 (0,948-1,000)
Cystatin C -0,037 0,963 0,933-0,994 0,0226
NGAL 0,286 1,331 1,001-1,770 0,049
NTproBNP 0,016 1,016 1,004-1,028 0,0104
25(0H)D -0,101 0,904 0,819-0,996 0,0418
VE/VA -19,77 0 0,000-0,024 0,0159
Bik 0,203 1,226 1,021-1,471 0,0291
880,756
BTC JIII 33,002 215,012 5 260,24 0,0136
7,783—
111 6,285 536,221 36 946,255 0,0036
Tepanis 20 Therapy
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BTC JIII ta IIII, sxi BUSBUIKCS HE-
3aJI)KHUMHU PEIUKTOPAMHU Y MYJIbTHU-
BapiaHTHOMY aHaii3i. Bucoke 3HaueHHS
AUC (0,991) cBiguuTh mMpO BHUCOKY IPO-
THOCTUYHY I[IHHICTh PO3POOICHOT MOIETII:

Y =exp (-81,57 + 0,19X1 + 0,02X2 —
—0,037X3 + 0,286X4 + 0,02X5 — 0,101X6 —
—19,78X7 + 0,203X8 + 33,0X9 + 6,28X10) /

/ (1+exp (-81,57 + 0,19X1 + 0,02X2 —
—0,037X3 +0,286X4 + 0,02X5 — 0,101X6 —
—19,78X7 +0,203X8 + 33,0X9 + 6,28X10)) (2),

ne: X1-X10 — me IVRT, CTF-1, Cys C,
NGAL, NT-proBNP, 25(0OH)D, VE/VA,
Bix, BTC JIIII Ta IIII, BigmoBigHoO.

3 MeTOI0 BHUABJIEHHS HE3aJEKHHUX Ipe-
JUKTOPIB PO3BUTKY MO€IHAHOTO repediry Al
ta [I/I2 Gys0 npoBeneHO MyJIbTHBApiaHTHUI
JTIHIMHUN perpeciiiHuil aHami3, pe3yJbTaTH
SKOT'O HaBeJICHO B mabauyi 2.

Y npoBeseHOMY MYJBTHBAPIaHTHOMY
JiHIHHOMY perpeciiiHoMy aHamizi (}*=122,63;
p<0,0001) Oynu BUSABJIEHI CTATUCTHUYHO
3HAa4YylUll OPEJUKTOPU PO3BUTKY HMO€AHAHOL
natojorii aprepianpHOi TinmepTeHsii Ta
ykpoBoro niabery 2-ro tumy. [lo Takux
(dakTopiB HANEKAIH: MIIBUIICHUNA pPIiBCHb
CTF-1 (BII=1,013; p=0,013), HbAlc
(BII=2,79; p=0,041), NGAL (BII=1,52;
p=0,034), IVRT (BlII=1,19; p=0,027), a Takox
Bucoki konmeHnrtparii CST (BII=516,94;

p=0,012) ta Jillc (BII1=428,36; p=0,017).
Hasmakwu, 3umxkenns IIK® BusBuizoch
HeraTUBHUM mnpeaukropom (BII=0,81;
p=0,043), 1o migKpecIe BaXKJIUBICTh
HUPKOBOI JUCYHKIIT y popMyBaHHI MeTa-
00J11YHOT KOMOPO1THOCTI.

3 METOI0 KUTbKICHOT OI[IHKH HMOBIpPHOCTI
pO3BHUTKY moeaHaHoi marosorii AI' ta I/]2
Ha OCHOBI OTPUMaHHX MPEIUKTOpPiB Oyia
noOy/0BaHa MaTeMaTH4YHa MOJIENb IPOTHO-
3yBaHHS, SKa BPAaXxOBY€E BIUIMB KIIOYOBUX
GioMapkepiB 1 PyHKITIOHATBPHUX TTOKA3HUKIB:

Y =exp (-51,46 + 0,04X1 + 1,44X2 +
+1,43X3 +0,63X4 +12,13X5 —
—0,62X6 + 15,93X7) /

/ (1 +exp (-51,46 + 0,04X1 + 1,44X2 +

+1,43X3 +0,63X4 +12,13X5 —

—0,62X6+15,93X7)) (3),

ne: X1-X7 — ne CTF-1, HbAlc, NGAL,
IVRT, CST, IK® Ta JIIlc, BiamoBigHO.

[ToOynoBana Mozesib 3aCHOBaHa Ha He-
3aJIKHUX 3MIHHHUX, 110 OYJIM CTaTUCTUYHO
3HAYYIIMMU Y MYJIbTUBapiaHTHOMY aHaii3il.
Bucoxke 3nauenns AUC (0,992) cBiguuthb
PO BHCOKY IMPOIHOCTUYHY TOYHICTh L€l
(dhopMyIH 17151 OLIHKK PU3UKY PO3BUTKY I10-
€IHAHOi METa0OI4YHOI MATOIOT1].

Ha nactynaomy ertami gociimkeHHs 0yIio
IpoaHajIi30BaHO (HaKTOpH, IO BIUIMBAIOTH
Ha (opMmyBaHHS MO€AHAHOTO Tepediry Al

Tabauys 2. Pe3yriomamu Mynsmueapianmno2o JiHilH020 pepeciliHio2o ananisy pakxmopis,
wio enausaioms Ha noeonanus AI" ma L/]2

[Toka3HUKH ‘ B | BIII ‘ Al ‘ p ‘ AUC
My nbTHBapiaHTHHMIT NiHiMHKIH perpeciitanii anamis (y>=122,63; p<0,0001)

CTF-1 0,013 1,013 1,005-1,022 0,0013 AUC=0,992
HbAlc 1,029 2,79 1,04-7,53 0,041 (0,952-1,000)
NGAL 0,415 1,52 1,04-2,21 0,031

IVRT 0,176 1,19 1,02-1,39 0,027

CST 6,248 516,94 3,89-6 866,12 0,012

KD -0,214 0,81 0,66-0,99 0,043

JIc 6,059 428,36  |3,02-60 748,70 0,017

Tepanis 21 Therapy
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ta OX mIsxomM NpoOBENEHHS MYJIbTH-
BapiaHTHOTO JIHIHHOTO PETPECIHHOTO aHAIZY
(maban. 3).

Cepen cTaTUCTUYHO 3HAYYIIMX PEUKTOPIB
po3Butky AI'+OX Oynu BusiBneni: CTF-1
(B=0,01; BI1I=1,009; 95 % AI: 1,005-1,013;
p<0,0001), NGAL (p=0,909; BIII=2,48;
p=0,021), CST (B=6,068; BIlI=432,18;
p=0,0004), 3umxenns KD (f=-0,132;
BI11=0,88; p=0,021), migBuiieHuii piBEHb
JIIc (P=6,064; BlI=430,24; p=0,006),
Cys C (p=0,032; BII=1,03; p=0,013),
VE/VA (B=11,223; BII=7488,33; p=0,025),
BTC JII (B=-27,759; BI1I=0,00; p=0,035).

BusiBiieHi TIOKa3HUKHA XapaKTePHU3YIOTh
CKJIaJIHy B3a€EMO/IiI0 Mi>K HEHPOryMOpaIbHOIO
AKTHUBAIII€10, TOPYIIEHHAMH (YHKIIIi HUPOK,
TUC(YHKITIEIO MiOKap/1a Ta €HI0TETAIbHOIO
HECTAOLTBHICTIO, 10 CYNPOBOKYIOTh METa-
6omiuni nopymieHss mpu Al” Ta OX. 3HaueHHs
AUC OinpmiocTi 3MIHHHX TEPEBHILYBAIO
0,94, 1m0 Bka3zye Ha BUCOKY MPOTHOCTHYHY
LIHHICTH MOJENI.

3 MEeTOI0 MPaKTHYHOI'O 3aCTOCYBaHHS
OTpUMAaHMUX pE3yJNbTATIB Ta 1HTErparii
3HAUyIMUX OlOMapKepiB y MPOrHO3YBaHHS,
Oysio moOy0BaHO MAaTeMaTUYHY MOJENb
JUIS OLIIHKY HMOBIPHOCTI PO3BUTKY MO€AHAHOT
narosorii AI' ta OXK. lo mozneni yBidnum

HaOLIpI 1HQOPMATUBHI 3MiHHI, BUSBJICHI
y MYJIbTUBapiaHTHOMY aHai31:

Y =exp (-42,49 + 0,01X1 + 0,91X2 +
+6,07X3 - 0,13X4 + 6,06X5 - 0,01X6 +
+0,03X7 + 11,22X8 + 1,20X9 — 27,76X10) /
/ (1 +exp (-42,49 + 0,01X1 + 0,91X2 +

+6,07X3 - 0,13X4 + 6,06X5 —

—0,01X6 + 0,03X7 +11,22X8 +

+ 1,20X9 -27,76X10)) (4),

ne: X1-X10 — me CTF-1, NGAL, CST,

IK®, Jillc, NT-proBNP, Cys C, VE/VA,
B2-M, BTC JILL.

KoskeH i3 mpeJuKTOpiB Mae MEBHUIA Baro-
Buil KoediuieHT (B), AKkuii BimoOpaxkae cuity
BIUIMBY IIbOTO IMOKa3HUKA Ha (HhOpMYyBaHHS
TOCHIKyBaHOT kKoMopOigHoCTi. JlogaTHi
KOoe(IIEHTH CBigYaTh MPO IMiJABUIICHHSI
PU3HKY 3a 3pOCTaHHS 3HAUYCHHS 3MIHHOI,
a BII'€MHI — TIPO 3HMKCHHS HMOBIPHOCTI
po3Butky Al Ta OX y moennanni. Moaenb
€ BUCOKOTOYHUM 1HCTPYMEHTOM cTpaTudikaii
PU3HKY, IO MiITBEPKYETHCS 3HAYCHHSIM
ot mig ROC-kpusoro (AUC>0,94), 1 moxe
OyTH BHKOpHCTaHA MJIsi 1HAMBIIyasi3oBa-
HOTO MPOTHO3YBAaHHA Yy MAIIEHTIB 3 Mig03-
POI0 Ha Kap1ioMeTaboIiyHy KOMOPOiAHICTb.

Tabauys 3. Pe3yriomamu Mynsmusapianmno2o AiHilH020 pecpeciliHo2o anaisy pakxmopis,
wo snausaroms Ha AI't+OK

[TOKa3HUKH | B ‘ BIII ‘ 1 ‘ p ‘ AUC
MynbTUBapiaHTHUN TIHIHHUA perpeciiiHuil aHami3 (X2=1 10,80; p<0,0001)

CTF-1 0,01 1,009 1,005-1,013 <0,0001 0,940

NGAL 0,909 2,48 1,45-4,26 0,001 (0,952-0,999)
7,05—

CST 6,068 432,18 26 494,81 0,0004

HIKD -0,132 0,88 0,78-0,98 0,021
5,91-

JIlc 6,064 430,24 31 316,35 0,006

NT-proBNP -0,011 0,99 0,98-1,001 0,062

Cys C 0,032 1,03 1,007-1,06 0,013
4,03-

VE/VA 11,223 7 488,33 10 390,32 0,025

B2-M 1,199 3,32 0,887-12,41 0,075

BTC JIII -27,759 0,00 0,00-0,15 0,035
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Takum 9uHOM, Pe3yJIbTaTH MPOBEICHOTO
JTOCHIKEHHS MIATBEPIKYIOTh MPOBiIHY
poib 6araTo(hakTOPHUX B3aEMO3B’SI3KIB MiXK
CEpPIICBO-CYJMHHOI, HUPKOBOK Ta MeETa-
OousiiuHOI0 nUCYHKIIEIO Yy (popMyBaHHI
KapaioMeTaboiyHoi KOMOPOiTHOCTI TpHU
NMOENHAHHI apTepialbHOi rimepTeHsii,
O’KMPIHHSI Ta IIyKPOBOTO T1a0eTy 2-TO THUITY.
BcranoBieHi He3allexkHI NPEeIUKTOPH
(3okpema IVRT, CTF-1, Cys C, NGAL, NT-
proBNP, 25(OH)D, VE/VA, IMT, BTC JIIII
ta [IIT) oxommorTh KIHOYOBI martodizio-
JOTIYHI JIAHKH, TakKi SIK PEMOJCTIOBaHHA
MiOKap/ia, MOPYyIIEHHS T1acToIYHOl PyHKIIIT,
3HIKEHHSI KITyOOYKOBOi (UIbTpaliii, aKTu-
Balliss CHCTEMHOTO 3alalieHHs Ta HeHpo-
I'yMOpaJIbHUX MEXaHi3MiB, a TAKOX 1e(iluT
MIKpOEJIIEMEHTIB, 30KpeMa BiTaminy D.
[aTerpamis nux GiomMapkepiB y MaTeMaTU4HY
MOJICJIb JIO3BOJIWIIA JIOCSATTH BUCOKOI JTUC-
KpUMiHATUBHOI 371aTHOCTI (AUC>0,99), 1o
CBITYUTH MPO HAAIWHICTH 1 JIaTHOCTUYHY
1H(OPMATHUBHICTH PO3POOICHOTO IHCTPYMEHTY
JUIs TPOTHO3YBaHHS PU3UKY PO3BUTKY
CKJIATHUX MeTabomuHuX (heHoTHiB [9; 12-15].

Krniniyne 3HaYeHHS OTpUMAaHHX Pe3yJIbTaTiB
NOJISITa€ HE JIMIIE B MOXIJIMBOCTI PaHHBOI
crparudikali mamieHTiB 3a CTYIICHEM PU3HKY,
aJsie i y BU3HAUCHHI TEPArleBTHYHMX MiIlICHEH
JUTSL 1HJUBIyaTi30BaHOTO BEJIEHHS XBOPHX,
y TOMY YHMCITi KOPEKIIiO BITAMIHHOTO CTaTyCy,
3MEHIIICHHSI aKTHBAIlli CHMIIATO-aJPEHAIIOBOT
CHCTEMH Ta HOPMaJTi3allilo KapIiOpeHATBHIX
napaMmeTpiB. 3amporoHOBaHa MOJIEIb MOXKE
OyTH BUKOpPHCTaHAa B YMOBax KJIIHIYHOI
NPAKTUKH SIK YaCTUHA AJITOPUTMIB CKPHHIHTY
Ta IWHAMIYHOTO MOHITOPUHTY TALi€HTIB 13
BUCOKHM DPH3HKOM TPOTPECyBaHHS KOMOP-
6imHO1 MaToIorii, 10 BiAMOBINAE CyYaCHUM
TiIX0/1aM JI0 TPEIU3iHHOI MEIUIMHH Ta MePCo-
HaJTI30BaHOTO JTIKyBaHHs. Haai norinsHmm €
MIPOBEICHHS 30BHIIIHBOT BaJliIallii MoIesi Ha
HE3JICKHUX BUOIpKaxX, a TaKOX po3poOka
U(POBUX KIIIHIYHUX KaJBKYJATOPIB Ha il
OCHOBI JUIS IHTErpallii B €JIEKTPOHHI CUCTEMH
HiATPUMKH MPUAHATTS KIIHIYHUX PillIEHb.

BucHoBku

1. ¥V marmieHTiB 3 apTepiaibHOIO Timep-
TEH31€I0 TOETHAHHS 3 OXHUPIHHIM Ta/abo
IyKpPOBUM JiabeToM 2-TO THIy CYNpPOBOI-
YKYETHCSI ICTOTHAM TIOTIPIICHHSIM CTPYKTYpPHO-
(YHKIIIOHAIBHOTO CTaHy CepIlsl, 3HHKEHHIM
MIBUAKOCTI KJIy0O4uKOBOI ¢inbrpanii,
AKTHBAII€I0 HEHPOTYyMOPATLHIX MEXaHI3MiB,
a TaKOXX MOPYLICHHSAMHU BYTJIEBOJAHOTO Ta
BiTaMiHHOTO OOMiHY, IO CBiIYHUTH IPO
MYJIETHOPTAHHE YPaKCHHSI B MEXaX Kap/io-
MeTab0JIIYHOT KOMOPOITHOCTI.

2. Haii0OinpI 3HAUyIIUMH HE3aJIeKHUMH
OGloMapkepamu pu3uKy (popMyBaHHS Kap.io-
MeTa0omiyHOT KOMOPOITHOCTI 32 TUIIOM
apTepiaibHOl TIMepTeH31l 3 OKUPIHHAM Ta
I[yKpPOBHM J1a0€TOM 2-TO THIy BUSBUIIUCS:
130BOJTIOMIYHHMM Yac po3ciiabieHHs, Kapio-
Tpodin-1, muctarun C, JNMOKaIiH acoIiiio-
BaHMM 3 )KEJIATHHA3010 HEUTPod11iB, N-KiH-
1eBHUi (hparMeHT HATPIHypPETUUHOTO TIENTHLY
tuny B, 25-rigpoxkciBitamia D, cmiBBin-
HOIICHHS IBUAKOCTEH PAaHHBOTO Ta Mi3HHOTO
JIIaCTOJIIYHOTO HAITOBHEHHS JTIBOTO IILUTYHOYKA,
BiJTHOCHA TOBIIMHA CTIHKHU JIIBOT'O IINTYHOYKA,
JiaMeTp MpaBOro Mepelcepias Ta 1HIEKC
MacH Tijia. Bucoka mporaHoctuyHa 31aTHICTD
oTpuMmaHoi marematudyHoi mozeni (AUC=
=0,991) miaTBEepMKYy€E MOUIIBHICTH BHUKO-
pHUCTaHHS MYJbTHOIOMAPKEPHOTO MiAXOLY
st crpatudikamii pusuKy.

3. IloOynoBaHi MareMaTU4Hi MOJENI s
IIPOTHO3YBAaHHSI WMOBIPHOCTI PO3BUTKY IIO-
€JHAaHUX TATOJIOTIYHUX CTaHIB (apTepiajibHa
TinepTeH3is Ta OXHUPIHHA; apTepiajbHa
rinepTeH3is Ta MyKpOBHii AiadeT 2-ro TUIly;
apTepiayibHa TiMepTeH3is, OKUPIHHA Ta IyK-
poBuii AiabeT 2-T0 TUITY) HA OCHOBI MYJIbTH-
BapiaHTHOT'O PEeTpeciiHOro aHaiily mpo-
JIEMOHCTPYBAJI BHCOKY TOYHICTH 1 MOXYTb
CIAYyTyBaTH €(PEeKTHUBHHUM IHCTPYMEHTOM
MEPCOHAJII30BaHOI MPOQIIAKTHKH, PAaHHBOL
JTIarHOCTHKHU Ta KIIHIYHOTO MOHITOPUHTY
MaIi€eHTIB 13 MIABUIICHUM KapjaioMeTa-
00JI1YHUM PU3UKOM.

Kondguikr inTepeciB BiacyTHIH.
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Dunaieva I.P.

MATHEMATICAL MODELING OF THE RISK OF CARDIOMETABOLIC
COMORBIDITY DEVELOPMENT: A MULTI-BIOMARKER APPROACH

This study presents the results of a comprehensive clinical, instrumental, and biochemical
investigation aimed at developing logistic regression-based mathematical models to predict the
risk of developing cardiometabolic comorbidities in patients with arterial hypertension in
combination with obesity (OB) and/or type 2 diabetes mellitus. The research included an in-
depth evaluation of clinical parameters, laboratory markers, and echocardiographic indicators
to identify independent predictors with significant diagnostic and prognostic value. Among the
key predictors were the isovolumic Relaxation Time of the left ventricle, cardiotrophin-1 (CTF-1),
cystatin C, neutrophil gelatinase-associated lipocalin, N-terminal pro-B-type natriuretic
peptide, 25-hydroxyvitamin D (25(OH)D), the ratio of early to late diastolic filling velocities
(VE/VA), body mass index, relative wall thickness of the left ventricle, right atrial area,
glycated hemoglobin (HbA1c), catestatin concentration, glomerular filtration rate, and left atrial
diameter. Based on these markers, several logistic regression equations were developed for
stratifying the risk of developing obesity, type 2 diabetes, or combined comorbidity in patients
with hypertension. These models demonstrated high predictive performance, with an Area
Under the (ROC) Curve (AUC) exceeding 0.94, indicating excellent diagnostic accuracy. The
practical implementation of these models enables clinicians to identify patients at high risk at
earlier stages, tailor preventive and therapeutic interventions according to individual biomarker
profiles, and improve long-term outcomes through more precise clinical monitoring. The
proposed approach supports the broader integration of personalized medicine into internal
medicine and cardiology, particularly in the context of managing complex cardiometabolic
polymorbidity, and contributes to optimizing decision-making processes in everyday clinical
practice.

Keywords: arterial hypertension, type 2 diabetes mellitus, obesity, biomarkers, prediction.
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KJIHIYHI ACOEKTHU JUJATALINHOI KAPTIOMIOIATI{

Koesanvosa O.M., /Kypasnvosa A.K., Ieanuenxo C.B.

Xapxiscokuil HayioHanbHul MeoudHull ynisepcumem, Xapkis, Ykpaina

Crarts € orsaoM Jiiteparypuux HaykoBux Jokepenn MEDLINE/PubMed, Web of Science,
Scopus, Google Scholar momo aunarariitHoi kapaiomionarTii 3 aKIIEHTOM Ha iICTOPHYHI e€Taru
BCTAHOBJICHHsI NATOJIOTIT MioKapzaa, (OpMyBaHHS JIarHOCTUYHHUX KPUTEPIIB 3 ypaxyBaHHIM
KIIIHIYHUX, THCTPYMEHTAJIBHUX METO/IB JOCHII/DKEHHS ceplis. B XpoHOIOriyHii mocii0BHOCTI
BIITBOPEHO KJlacu(iKaliiiHy HOMEHKIATypy KapJioMmiomnariii Ha mijictaBi MOPpPOPyHKII1OHAb-
HUX XapaKTepUCTHUK Ta KiIiHIYHOI MaHi(decTarii. [logaHo cyyacHe BU3HAYECHHS AMJIATAIlIHOI
Kapaiomiomnarii BIAMOBIIHO 10 peKOMEHallii MIXKHApOAHUX eKCrepTiB. B ormsi yBara npumi-
JIeHa METOoJ0JIoT11 Bepudikarili peHOTUIB qUiIaTaliifHoi kapIioMionarii 3a IOOMOT OO €JIEKTPO-
kapaiorpadii, exokapaiorpadii, MarHiTHO-pe30HaHCHOT ToMOoTpadii, eHaoMioKapIiaabHO1T 010-
ncii. [lopsin 3 MyTbTUMOMANBHOKO Bi3yalri3ali€lo Miokapaa 1js AudepeHIiifHol aiarHoc-
THKH 130JIbOBAHOI KapJioMionaTii 3 BTOPHHHUMH YPOKCHHIMH CEPIlsS, CACTEMHUMH CHH]I-
poMHUMH (EHOKOMISIMH, HaBEJIeHA KIIIHIYHA 3HAUYIICTh 3aCTOCYBAaHHS JOJATKOBUX METOJIIB
00CTEKEHHS XBOPHUX 13 CTAHIAPTHOIO OIIHKOI €KCTpaKaplialbHUX MAaTOJIOTIYHUX MPOSBIB,
pe3yabTaTiB JabOPaTOPHUX NOCIIKEHb, KOpOHAPHOT aHTiorpadii, a TakoX HEOOX1THICTh Te-
HETUYHOTO TECTYBaHHS Ta CIMEHHOTO CKPUHIHTY.
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J1I8020 WITYHOUKA, 2eHemuyHe mecmy8anHs, MA2HIMHO-Pe30HAHCHA momoz2padisa cepys,
panmoga cepyesa cmepmo.
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IcTopuuni BUTOKM AuJaraniiiHol
kapaiomionarii

B kapnionoriunii npakTHili JOCUTh CKJIa I-
HUMHU JUIsI TIOITYKY €TI0JOTTYHUX YMHHHUKIB,
MPOBEJICHHS JIIarHOCTHYHOTO IPOIIECy, JH-
(hepeHITiTbHOTO aHaJTi3y, BCTAHOBJICHHS IIPO-
THO3Y Ta JIIKyBaHHS BBaXAIOTHCS 3aXBOPIO-
BaHHS CEpIs 3 JIOMIHAHTHUM YPKEHHSIM
MiOKap/ia, BUBYEHHS SIKMX HaJIIUy€e TPUBATUI
Jac, MOYMHAIYH 3 MEPIIUX OMHUCIB M1
B XIX ct. MOpdosoriunux 3MiH Ha ayTo-
MICIMHOMY MaTepiaii, 1o OyJau BU3HAUEHI SIK
«IIOTIaTUYHI CEepIIEBO-M’sI30B1 3aXBOPIOBAH-
Hs» [1]. Hactynuuii etan qocnimpkeHHs na-
ToJiorii Miokapja 30araTuBCs KJIIHIYHUMH
CIIOCTEPEKEHHSIMHU 32 XBOPUMH 3 MaHidec-
Tamier GaTaabHOI CEpIeBOT HEAOCTATHOCTI
3 JIIarHO30M «IIEpBUHHA MIOKapiajJbHa XBO-
poGa». Y 1957 porni Bmepiie Oyino mpe3eH-
toBaHo TepMiH «KapaioMiollartisy (KMII)
B IyOJTiKarlii JIOHIOHCHKOrO Kapiosiora Brig-
den W. 3 MeTO0 TIO3HAYEHHS 130Jb0BAHOTO
ypaKeHHSIM MiOKap/ia HeBU3HAUYEHOT €T10J10-
Tii MpH BiICYTHOCTI aT€pOCKIIEPO3y KOPOHAP-
HUX cynuH [2]. Hagami mocimiiHUKY 3BEpHY-
JIM yBary Ha acoIarfito crenu@igyaoi cTpyk-
TypHOI 1epeOyI0BH CEpIsl Ta TETEPOreHHICTh
KIIIHIYHUX TIPOSIBIB Y XBOPHX 13 CEPIIEBOIO
HEJOCTATHICTIO Ta NUIYHOYKOBUMHU apUTMi-
SIMH, 10 TIOCITY>KHJIO CTUMYJIOM ISl CHC-
temHoro migxoay 10 KMII 3 po3pobkoro HoO-
MEHKJIATypH PI3HUX THUIIB 3aXBOPIOBAHHS.
Knacudikamis KMII Gyna mpeacrasieHa
B 1961 poui B crarri Goodwin J.F. et al.,
SIK1 BUIUJTAIIM HACTYITHI (OPMH: 3aCTiHHY,
Mi3HIIIEe Ha3BaHy AWUJIATalliMHO0; KOHCTPIK-
TUBHY, Ii3HIIlIe HA3BaHy PECTPUKTUBHOIO Ta
rineprpodiuny [3]. 3 moganusmM mopdoio-
TYHUX Ta MaTO(}i310J0TIYHUX XapaKTeprc-
THUK 1151 Knacugikaiis OyJa 3aTBepDKeHa eKC-
nepraMu €BPOMNEHCHKOTO TOBApPHCTBA Kap-
mionoriB y 1980 poui [4]. B 1995 poui da-
xiBii BOO3, Mi>kHapoTHOTO TOBapuCTBa Ta
deneparrii KapAioNoriB PO3MIUPUIN KIIACHU-
¢ikaniiiHuii AianasoH, 10 BXkKe BiIOMOI Ipy-
nu KMII (aunatariiina, pecTpUKTHBHA, Ti-
neprpodiyHa) Ta Oya0 AOAAHO ApPUTMOTEH-
Hy KMII npaBoro nutynouka [5].

B HactanoBi €BporneiicbKoro TOBapuCTBa
kapaionori i3 BeaeHHs KMII 2023 poky
NI0JJAaHO HACTYTHI Kiacu(ikaliiHi KaTeropii:
K1acuuHi GeHotunu — rineprpodiuna KMIT,
mnaraniiia KMII, pectpuxkrusHa KMII,
aputmorenHa KMII npaBoro muiyHo4ka;
HOBUI (eHOoTHIT — HeuuaTaniina KMIT -
BOT'O IIUTYHOYKA; O3HAKH Ta CUHJIPOMH, aCO-
niioBani 3 penorunamu KMII — rineprpa-
Oexymsis (HEKOMIIAaKTHICTh) JIIBOTO MIITY-
HOYKa, Tako1yoo cunapoM [6]. [TopiBHsUIbHI
pe3ynbratu croiBBigHOMmEHH ¢opm KMII
noyiaHo B jocipkenni Brownrigg J. R. et al.,
SK1 IPOBENU aHalli3 IMHAMIKU PI3HUX BUJIB
KMIT y 4.116 xBopux [7]. BripogoBxx BOCh-
MU poKiB yactota aputMorennoi KMII npa-
BOro IUIyHouka 30umpmmmiace Ha 180 %,
a rineptpodiuynoi KMII — na 9 %. ABTopu
WU BUCHOBKY MPO TIABUIICHHS BUSB-
nsaHsa KMIT 1 neit gpakt nosicHioeThCs 1o-
KpallaHHSIM J1arHOCTUYHHUX MOXJIHUBOC-
TeW Ta MiBUINCHHSIM 1H(QOpPMAaIiiHOI IIiH-
HOCTI aKTUBHOT'O 3aCTOCYBaHHSI BUCOKOTEX-
HOJIOT1YHOT'O 00JIaTHAHHS, IITUPOKOTO 3aITy-
YEHHS JI0 KITIHIYHOI PAKTUKA METOJIIB Bi3ya-
nizanii momo imeHtudikamii matomorii
Miokapaa. BctanoBieHo, 1110 HalO1IbII TT0-
mpenoro Oyina Jlumaramiiina KMIT (JIKMIT),
sKa pa3oM i3 rineprpodiunoro KMII, Basidi
yacTime 3ycTpivaiach cepe/l Y0JIOBIKIB.

OTxe, cepel1 IepeiKy Kiach(pikOBaHUX Ta
HE KJ1acH(PiKOBaHUX ypakKeHb MiOKap1a 0co0-
auBe Mmicne nocimae JKMII, saxiit Hame-
JKUTH TIPOBiAHA POJIb TOPIBHIHO 3 IHIIUMU
turtamu KMIT. 3riggo 31 cTaTUCTHYHUMU Ja-
Humu, JIKMII € rogoBHO0O NPUYUHOKO TakK
3BaHOI «OE3MPUYMHHOD) CEPIIEBOI HEIOCTAT-
HOCTI, sIKa pe3UCTEeHTHA JI0 Teparii, moTpe-
Oye IMIUIaHTAlii XBOPUM, MEPEBAKHO Ji-
TSM Ta IOPOCIUM MOJIOJIOTO BiKY, TOTIOMiX-
HUX TPHUCTPOIB AJS MIATPUMKH MEXaHIYHOT
poboTH cepris, 3a MOKa3aHHSIMHU MPOBE/ICH-
HS TPAHCIJIAHTaIii ceplis.

CyTTeBuii porpec, TOCATHYTHI BHACTITO0K
iHTerpauii KJIHIYHUX MapameTpiB, MapKepiB
Bi3yamizailii Miokapja, Hajae HaaliHy 0azy
s igentudikanii xpopux 3 JKMII na
OCHOBI peKOMEH/alliif, 1[0 TOCTIHHO OHOB-
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JIOIOTHCS Ta JOTOBHIOIOTHCA. Pazom 3 Tuwm,
B TPAKTHIII JIIKaps IEPBHUHHOI JITAHKU iICHYIOTb
MIEBHI TPYIHOII CBOEYACHOTO BCTAHOBJICHHS
niarao3y JIKMII Ha migcrasi audepenmiarii
KJIIHIYHUX O3HAK, JaHUX JOJATKOBOro oOcTe-
KEHHS XBOPHX 3 NMEPEBAHTAXKEHHSM CepIis
NP apTepialibHii TinepTensii, KIamaHHux
Bajiax cepld Ta IEeMIYHOI0 XBOPOOOIO cepIist
y ¢popmi Heimemiyoi KMII, sx ynMHHMKIB
BTOPUHHOI JMJIaTalii cepis; iaeHTudikamii
CIEKTpa eKCTpaKapAiadbHUX MYJIbTHCHC-
TEMHUX MPOSBIB, XapaKTEpHUX s (PEHOKO-
nii KMII. be3snepeuno, st Bepudikaii ni-
arnozy JAKMII, ontumizanii MeHEIKMEHTY
Ta JIIKYBaJIbHOI CTpaTerii XBOpUX, OTPUMaH-
HS pealbHUX EeMiJAEeMIONOTIYHUX JaHUX Ha
PIBHI perioHy, KpaiHu, BKpail BaXJIUBUM €
MOrIMOJIEHHS] HAeKHUX 3HaHb JIKapiB Bij-
MOB1JTHO 710 MD>KHAPOJHUX HACTAHOB.

Kainiuni oco6auBocTi auaaramiiHoi
Kapaiomionarii

Junaramiitny KapaioMionariro, sSiK HO30-
noriuny popmy, 6yio nomano y 2008 p. exc-
nepTamMu po60voi rpynu 3 3aXBOPIOBaHb Mi-
oKapja Ta nepukapja €Bpornencbkoro ToBa-
pHUCTBa KapioJioriB 3 (OKYCOM Ha KJIIHIYHI
XapaKTEPUCTUKH Ta MOP(HODYHKIIIOHATEHUI
¢denotun [8]. YV 2013 porii 11e BU3HAYEHHS
OyJ10 JONOBHEHO HOBUMH JAHUMH CTOCOBHO
BIUIMBY MYTallii TeHIB Ha (QYHKIIIOHATIbHHHA
craryc i crBopentsM knacudikarii MOGE(S),
10 Hajano 0asy AJis BUBYEHHS T'€HOTUI-(e-
HOTHUIT KOpensliid Ta GopMyBaHHS CTUMYILY
JUTSI JTIKapiB 3 METOKO TOTJIMOICHOTO aHaI3y
B KIIHIYHIA MpaKTHIN eTiojorii Ta ciMel-
Horo anamue3y JIKMIT [9].

VY na3zei MOGE(S) nitepu abpesiatypu
O3HAYaroTh.

M — Morphofunctional phenotype (e.g.,
Dilated, Hypertrophic, Arrhythmogenic);
yKpaiHchKo10 — MopdodyHKiioHANEHUH (e-
HOTHI (HaMpUKIaMd, AUIaTaliiina, rineprpo-
¢iuHa, apUTMOr€HHa).

O - Organ involvement (e.g., Left Ven-
tricle, Right Ventricle, Biventricular); ykpa-
fHCBKOIO — OO’ €KT ypaxkeHHs (HampHuKIal,
TBUN NUTYHOUYOK, MPAaBUN ILTyHOYOK, OOH-
7IBA ILTYHOYKH).

G — Genetic inheritance pattern (e.g.,
Autosomal Dominant, Sporadic, X-Linked);
YKpaiHCBbKOI — ['eHeTHYHMI TUIl yCIaaKy-
BaHHsI (HAMPHUKIIAJ, ayTOCOMHO-IOMIHAHTHUH,
CHOPAIMYHUINA, 3UCTITICHUH 3 X-XpPOMOCOMOIO).

E — Etiological annotation (e.g., TNNT2
(Troponin T2, Cardiac Type) mutation, La-
min A/C mutation, Unknown); ykpaiHch-
koto — ETionoriuna anoTariisi (Hanmpukia,
myTaiis reHa TNNT2 (Tpononiny T2, cep-
1IeBOTO THUITY), MyTailis rera Lamin A/C, He-
BiJIOMA).

(S) — Status of the disease (e.g., NYHA
(New York Heart Association) Class 11,
Asymptomatic); ykpaiHcbkoro — CTaH 3aXBO-
proBanHs (Hampukian, Il dyHkiionansHnit
KJac 3a HL}O-ﬁOpKCLKO}o Acomiartiero Ceprrs,
0€e3 CUMNTOMIB).

3rimHo 13 cyyacHumu aanumu JIKMIT —
11 HasIBHICTD IWJIATAIIlT JIIBOTO IIJTYHOYKA Ta
rio0anbHOi a00 perioHaTbHOI CUCTOIYHOT
TUCHYHKII, 110 HE TOSCHIOETHCSI aHOMAJTBHUM
reMOJIMHaMIYHUM MePEeBAHTAKEHHSIM BHAC-
JIJIOK apTepiayibHOI TinepTeH3ii, KIarmaHHUX
BaJl 200 KOpOHapHOI (IMIeMIYHOi) XBOpOOH
cepus. BaxxnuBum B IbOMY BHU3HAYEHHI €
aKI[CHT Ha 130JIbOBaHY JWJIATAIlIIO JIIBOTO
nutyHouka [6]. MokiauBa TakoX MPHUCYT-
HicTh aunartamnii Ta qAucyHKIii mpaBoro
[UTyHOYKa, aje 1€ He € 000B’SI3KOBUM IS
miaraozy JIKMII. ko nepeBaxaroTh 3MiHU
IPaBOro MITYHOYKA, HEOOX1THO pO3IIIAgaTH
niarHo3 aputmorernnoi KMII npaBoro mury-
Houka [6]. [Topsia 3 kacuunoro JIKMII B Ha-
CTaHOB1 €BpPOMNENCHKOr0 TOBApUCTBA Kap/Ii-
onoriB 2023 poky HaleXHE Miclle TOoCiIae
TaK 3BaHa rinOKIHETUYHA HeauaTaniinga
KMII. Lle#i TepmiH 3’ sIBUBCS BIEpILIE B PEKO-
MeHaIii €BpornenchrKoro TOBapucTBa Kap/ii-
oxnoris (ESC, European Society of Cardiolo-
gy) 2016 p., B sKiii eKCHEpTH 3aMPOIOHY-
Banu npoBectu pesizito JKMII ta gonatu
denomen Heaunaramiiitnoi KMII y Burnszi
HOBOI HO30JIOT1i 3 BKJIFOUEHHSIM ii B KJIIHIYHY
npakTuky [10]. ['lnokiHeTH4YHa HeqUIaTa-
1iliHa Kap/ioMionaTis XapaKTepu3yeThes Ji-
BOIIJTYHOUKOBOIO 200 O1BEHTPUKYISIPHOIO
CUCTONIIYHOIO TucyHKIli€r0 6e3 aunararrii
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JiBOro HmutyHouka (¢pakiis Bukumy <45 %)
B YMOBaX BiJICyTHOCTI T€MOJIMHAMIYHOTO TIe-
peBaHTaXeHHsI a00 KOPOHAPHOI XBOPOOH
cepus. [301p0BaHa JTIBONLTYHOYKOBA JIHC-
¢byHkuis (perioHanpHa abo riobanbHa) 0e3
HasBHOCT1 pyOlLIeBUX 3MIH MioKapJa TaKOXK
HAJICKUTH JIO 1€l TIarHOCTHYHOT KaTeropii.
o rpynu nenunataniitnoi KMII niBoro
[IUTYHOYKa B OCTaHHI POKU BIHECEHO apUT-
MoreHHy KMII niBoro nutyHouka, ik CrieIu-
(1yHe 3aXBOPIOBAHHS JIIBOTO IIUTYHOUYKA 3 Ba-
piabenbHO0 GeHOTHUIIOBOO eKcrpeciero [11].
Mop@domoridHO 1151 TATOJIOT1S XapaKTepU3y-
€THCS 3aMIIIEHHAM M10Kap/1a JIiBOTO IIUTYHO-
yKka (pi0pO3HO-KMPOBOIO TKAHUHOIO, 1110 CY-
MIPOBOJUKYEThCS HOPMAJILHUMH a00 He3Ha-
YHO 30UTBLIEHUMH PO3MipaMu JIBOTO IILTY-
HOYKa. AHATOMI4HI po3Ja/id MiOKapa CTBO-
PIOIOTH YMOBHU JUISl HUTYHOYKOBUX apUTMIN
1 MIBUIYIOTh PU3UK PANTOBOi CepiieBOi
CMEpTI, SIK1 € MEepUIMMH KJIIHIYHUMH NPO-
sBamu apuTMoreHHoi KMII miBoro muryHo-
yka [12].

Howupenicms. J>xepenom emnigemiono-
TFYHUX JaHUX cCToCOBHO yacTtoTu JJKMII
€ BIIOMOCT1 3 PO3BUHEHHUX KpaiH 3aBJIsAKH
BHCOKOMY J1arHOCTUYHOMY MOTEHIIay iX
MEJIUYHUX YCTaHOB Ta 3aCTOCYBaHHIO JIiKa-
psAMU MDDKHApOAHUX KputepiiB. [lonepenni
€M1 IeMI0JIOTTYHI JOCIDKeHHS Oa3yBaJIUCs
Ha pe3ysbTaTax exokapjiorpadidHoro o0-
crexxenHs: xpopux. JJIKMII B €Bpomni ckia-
nana 36 sunmankis Ha 100.000 nacenenus,
31 IOPIYHOIO 3aXBOPIOBAHICTIO 7 BUIIAJIKIB
Ha 100.000 nacenenns [13]. OgHak He BU-
KJIIOYEHO, 1110 peajbHi (JaKTH CTOCOBHO IO-
mupenocTi JJKMII 3HauHo Ounbmni yepes
PO301KHOCTI, 00yMOBJIEH] PI3HUMH i IXOaMH
JOCIITHUKIB 110 Kiacu(DikaliiHUX 1HJIUKA-
TOpIB, Ta HEMMOBHUMH €IIiJIeM10JIOT1YHUMH
nauumu [14]. 3BepTae yBary HaJa3BUYaHO
Bucoka yacrota JJKMII B koropTi XBOpux
3 cepiieBoro HemocrarHicTio — 1:(250-400) na-
IIEHTIB, MiIKPECIIOIYN TOK (akKT, o Ie 3a-
XBOPIOBAHHSI € TOJIOBHIM YHHHUKOM CepIie-
BOi HEIOCTAaTHOCTI Ta PanToOBOi cepleBoOi
cmepTi B oci6 20—60 pokiB Ta BUCTyHae siK

Jifep cepena moKas3aHb 0 TpaHCIUIAHTAIil
cepia [15].

[cHYIOTh TeHAEpHI KOJMBAHHS YacTOTH
JAKMII 3 nepeBakaHHsIM XBOPOOH y YOJIOBI-
KiB MOPIBHAHO i3 *KiHKamu. JloBeneHo, mo
HaWyacTilie sl maToJoTis 3yCTPIHaEThCs
y YOJIOBIKiB MOJIOJIOTO BiKy O€3 CYITyTHIX 3a-
XBOpIOBaHb. JJOBroTpuBaini NporHo3 ais
xBopux *kiHOK 3 JIKMII kpamuii, HiX 11
XBOpUX 4oJIOoBIKIB [16]. BcranoBneHo cra-
TEB1 Ta BIKOBI OCOOJIMBOCTI Mepediry Ta Hac-
ninkie JKMII npu cmocTtepexeHHl 3a
881 xBopuMm, cepen skux Oyino 290 xiHOK
[17]. ¥V xiHOK "acTilie peecTpyBajgach cep-
1IeBa HEJIOCTATHICTh Ta OUIBII BUpPa3HA CHM-
nToMatika. CMEpTHICTh B KOTOPTI JOCIIJI-
JKEHHUX 301IbIIIyBasiach B Billi cTapiie 60 po-
KiB 3 MEPEBHUIIECHHSIM MOKAa3HUKIB y Y0OJIO-
BIKIB.

Cepen niteit 1o 18 pokis KMII peectpy-
IOThCS OPIYHO B criBBigHOMmEHH] 1,1 10
1,5 Bunazkis va 100.000 xiteii [18]. B meni-
aTpuyHii momyssii Ha gomo JJKMIT npuma-
nac 50 % Bcix KMII 3 MmakcuManbHUM B1KOM
ypakeHHs aiteit 12 pokis [19].

Jns Bepudikanii miarnozy JJIKMII neoo6-
X1IHO TPOBOJUTH KOMILJIEKCHE OOCTEKEHHS:
KJIIHIYHE, IHCTpYMEHTAJIbHE, TEHETUYHE 1 Ha
MiJCTaBl 1HTEpIpeTaIii JaHUX BCTaHOBIIIO-
BaTH MOXOJ/KEHHs Ta ()EHOTUIT MATOJIOTI].

Cumnmomu. TUIOBUMH CUMIITOMaMH Ha
MOYATKOBUX €Tarax XBOpoOH € 3aIUIIKa ITPU
Gi3MYHOMY HaBaHTAKEHHI, CEPLEOUTTS, 3HU-
JKeHHS (PiI3UYHOT CHPOMOKHOCTI, BITUYTTS
THUCHEHHs a00 TpUBAIUN MOMIpHUN O1Th
y TPYAHIN KT, 10 HE OB’ A3aHui Oe3mo-
cepenHbo 3 (i3MYHUM HaBAaHTAXKEHHSIM, 32
ONHMCOM Harajaye CTEHOKap/ilo Ta 00yMOB-
JeHuH cyOeHI0KapAialbHOIO 11IEMI€0 Ta Ti-
nonepdysiero MioKap/a.

Kniniyny cumnromatuxky JAKMII npen-
CTaBJICHO B MIPOCIIEKTUBHOMY oOcepBalliii-
HOMY JIOCJI/IKEHHI, 1110 BKJIIOYAJIO KIIHIYHY
KOropTy 3 461 maiieHTa 40J10BIYOi CTaTi ce-
penuboro Biky [53,6+16,0] pokiB 3 pi3HUMHU
tunamu KMII [20]. Jlikapi aHanizyBaiu ci-
MEWHUN aHaMHe3, CHMITOMHU, pe3yIbTaTu
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OOCTeXEHHS Ta JIIKyBaHHS, 30KpeMa 3acTo-
CYBaHHS MEXaHIYHUX MPUCTPOIB MiATPUMKHU
KpoB0OOiry Ta mepecaaky cepisi. [Ipu crioc-
TEPEXEHHI 32 XBOPUMHU OyJIO BCTAHOBIICHO,
10 TOJIOBHUMH CKapraMu OyJIHM 3aJHIIKa
(63,3 %), cnadkicts (51,9 %) Ta 6inb 3a TpY-
munoto (30,5 %).

Anamnes xeopoou. Xsopuii 3 JIKMII na-
nae 1H(opMaIliro CTOCOBHO HasIBHOCTI Hama-
JIB apUTMii, €Ii30/(iB BTpaTH CB1IOMOCTI, MO-
SIBU Ta MIOCUJICHHS 33JIUIITKH, HAOPSIKIB HUXK-
HiX KIHITIBOK.

Cimeninuii anamnes. I'eHeanoriyii Cro-
cTepexkeHHs 3a npoodannamu 3 JIKMII BcTa-
HOBWIM (DaKT arperarii TaKux 3aXBOpIOBaHb
B MIEBHUX POJIMHAX, IO 3HAKIILIO BigoOpa-
KEHHS B Kiacu(ikalliifHoMy TepMiHI «CIMeN-
Hi Ta HecimeitHi KMIy», sxuit y 2008 pomi
OyJI0 BKJIFOUEHO JI0 PEKOMEHJAIlN eKcrep-
TiB poO0Y0i rpyIH 3 BABYCHHS 3aXBOPIOBAHb
MioKap/a Ta nepukapaa [8].

Dizuxkanvne oocmeixncenna. Taxikapuis
13 gactoToro 90—100 y cTaHi CIIOKOIO; pUTM
rajiorry (TpeTiii a00 4eTBepTHiA TOHU CepIis);
Ha BEPXIBIIi CEPIS BUCTYXOBYETHCS CHCTO-
JIYHUH 1ITyM, COPUYMHEHNH (PYHKITIOHATHHOIO
HEJIOCTAaTHICTIO MITPAJIbHOTO KJlanaHa, siK
HACJIJIOK JujaTaIli JiBOTO NMITyHOYKA; ap-
TepilaJbHUN TUCK YacTO B MeXaX HOPMH abo
samwkeHni. Cepen kiiHIYHUX TposiBiB JIKMIT
npogigne micie ([75-85] %) mocinae cepie-
Ba HEJOCTATHICTb, 110 MPOSBISETHCA 3a-
nuikoro (86 %), nepudepuuHumMu HaOps-
kamu (29 %), Taxikapmiero (30 %) [21]. dus
TOTO, 00 MPOMUTH NUTAX BiJ KIIHIYHOTO (e-
HoTUITy JI0 (hiHanmbHOro jaiarHo3y JAKMII HeoG-
X1JIH1 I0JIATKOBI AIarHOCTUYHI POLIETYPH.

Incmpymenmanvue oo6cmesrcenns.

Peumeenonociune obcmedsicenusn opearie
2pyOHOI KAimKu: KapJlioMerais, 3TJajpKe-
HICTh KOHTYPIB JIBHUX BUIIUTIB CEepIs, O3HAKU
JIETeHEBOI TiNepTeH3ii, pO3LUIMPEHHsS KOPEHIB
JIeTeHb.

Enexmpoxapoiocpagis (EKI) HanexuTb
710 TIEPILINX TECTIB, IO IO3BOJISIOTH 3aIi103-
putu KMII. Ilonpu Te, mo y HEe3Ha4HOI
kinbkocTi xBopux napamerpu EKI™ MoxyTh
Oyt HopMasbHUMH, Y 80 % XBOpHX 3 yciMa

Bapiantamu KMII peecTpyroTh enekTpokap-
niorpagivyai aHoMaii, sKi 3’ ABJISIOTHCS Ha
0araTo poKiB paHilie BUpaKeHIX MopdoIto-
riyHuX Ta (QyHKIIOHATBHUX (PEHOTHHIB Ta
pa3oM 3 KITiHIYHUM CIICHapieM HaJlaloTh Opi-
€HTOBaHI JIIarHOCTHYHI KpuTepii [22].

Enexrpokapniorpadiuni 3HaxigKu mpu
JKMII: rineptpodis J1iBOro HUTyHOUKA, 1H-
Bepcis cermenta S—T Ta 3yons T, Oyokaam
cepisi: aTploBEHTPUKYIsIpHA OJoKama, 0Jo-
KaJa J1iBoi HLKKY my4ka ['ica. Ilpu nommpe-
HOMY (p10p03i JIBOTO NMIIYHOUKA PEECTPY-
€THCS TIATOJIOTIYHMHN 3y0enpb Q, mopymeHHs
penonspizanii, 1o IMITYyIOTh 1H(APKT Mio-
Kapaa. 30UIbIICHHS] TPUBAIOCTI KOMIUIEKCY
QRS € iHIUKATOPOM 3arpO3JIMBOTO TPOT-
HO3Y Ta TMOKa3aHHSIM JI0 PECHHXPOHI3yI0UO01
tepamii. Y 20-30 % mnarientis 3 KMII mo-
KYTh CIIOCTEPITaTUCh €I1130,11 MOHOMOP(hHOI
Ta MoIIMOPGHOT IITYHOUYKOBOT Taxikapmii, (i-
OpwIALIisL TIepeacepab, 30KpeMa TMPH TAKKIHA
CepIleBii HETOCTATHOCTI, IO ACOIIFOETHCS
3 (i0po30M, peMOJICITIOBAHHSIM MioKapaa
HEHPOryMOpaabHOIO aKTUBALIIEI0, €IEKTPO-
JTITHAMH TIOPYIIEHHSAMH, iemiero [23].

EKT —11e moctymauii, BIATBOPIOBaHMIA, HE-
JIOPOTHH IIarHOCTHYHUN Ta TPOTHOCTUYHUMA
incTpyment B kapionorii. Merlo M. et al.
MPOBOAMIIM CUCTEMAaTHYHUN aHaji3 eJeKT-
pokapaiorpadiyaux 3MiH y xBopux 3 JIKMIT
npoTaroMm 125 micsIiB BiAMOBIIHO 10 Ta-
KUX KJITHIYHUX CLIEHapiiB — CMepTh a0 TpaHCc-
manTanis cepis (C/T) ta PanroBa CeprieBa
Cwmeptb a60 ®aranpHa llmyHoukoBa Aput-
misi (PCC/®IIIA) [24]. BcraHnoBieHo, M0
1yt mporHo3y (C/T) Manu 3HaYEeHHS Taki 1Mo-
kasuuku EKI': rineprpodis miBoro nuryHou-
Ka, 94acTOTa CEePIEBUX CKOPOUYEHB, 1HBEPCIs
3y6us T. 3minu ammityau 3youiB R, S ta
iuBepcis 3yous T Oynu npeaukropamu PCC/
OIIA.

Skuro B maiieHTa B aHaMHe31 Oy BU-
NaJKN MPECUHKOMAIbHUX a00 CHHKOIMAJb-
HUX CTaHiB, JOLLIHFHO MPOBECTH 111JI0J000BE
XONTEPIBCbKE MOHITOPYBaHHS, SIKE JIEMOH-
cTpye, mo y xBopux 3 JIKMII Ginpm Hix
y 90 % peectpyeTbest moaiMopdHa IUTyHOU-
KOBa TaxiKap[is, HecTiiika IIIyHOYKOBa
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taxikapnis crocrepiraerbest y 40-60 % Bu-
naJkiB [25]. 3a qaHKMMU XONITEPIBCHKOTO MO-
HITOpPYBaHHSI, MOJIMOp(HA IUTYHOYKOBA Ta-
XiKap/isi Ta HecTiKa MUTyHOYKOBA TaXiKap-
st 30UTBIIYIOTh APUTMIYHUHA PH3UK TOJIOB-
HUM YWHOM, KOJIM BOHHU CITOJYYarOThCS 3 Ci-
MEHHMM aHAMHE30M IITYHOYKOBUX apUTMIiN
Ta panToBOI cepiieBoi cMepTi [26].
Exoxapoioepagis (ExoKT) nepiia B icTo-
PUYHOMY KOHTEKCTI METOJMKa Bi3yaii3arli
cepis 31 3HAYHUMU JIIaTHOCTHYHUMH MOX-
JUBOCTSIMU: BHU3HAYCHHS T€OMETpIii cepiis,
peMoeTIoBaHHs MioKap/a, OIliHKa KiTaraH-
HOTO arapary, CUCTOJIYHHUX 1H/IEKCIB, HasB-
HOCTI perypritauii kpoBi. [Ipu nepBuHHOMY
nocaiakeHHl xsoporo 3 JIKMII BusiBnenus
cTyrneHs (QyHKIIOHATIbHUX MOPYIIEHb CepLIs
3a JIONOMOTr 00 JonmieporpadiyHoro aHa-
T3y PO3TISAAAETHCS B SIKOCTI IIarHOCTUYHUX
KpUTEPIiB ceplieBOi HEAOCTATHOCTI, MPOTHO-
3y ii HacHiAKIB Ta BUOOPY TepaneBTUYHOT
crparerii. ExoKI € BaxiuBUM METOIOM BCTa-
HoBJeHHs Y xBopux 3 JIKMII aunararii -
BOT'O IIJTYHOYKA, SIKAH J0CSATa€ 3HAUHUX PO3-
MIpIB, CYNPOBOKYEThCS 3arajioM 301TbIITEH-
HSM MacH MiOKapja Monpu HOpMaIbHy a0o
3HIKEHY TOBUIMHY CTIHOK JIIBOTO HIIYHOY-
Ka. BHacmimok CTpyKTypHHX 3MiH cepls
Yy XBOpHX B1IOYBA€ETHCS MATOJIOTIYHE PEMO-
JIeNTIOBAHHSI JIIBOTO HUTYHOYKA, 30UIbIICHHS
CHIBBIHOIIICHHS ITONIEPEKOBOIO JiaMeTpa Jii-
BOT'0O LIUTYHOYKA JI0 TO30BXKHBOTO 3 (hopMy-
BaHHAM C(EPUYHOI TEOMETPii 3aMiCTh OBOII-
Hoi. KiHieBuli qiacTOIIYHNNA 1HIAEKC JIIBOrO
mayHOYKa migBuimenuii (>100 mu/m?)
MOPIBHSIHO 3 HOPMaJIbHUM MOKa3HHUKOM
(<75 ma/m?). XapaKTepHOIO eXoKapiorpa-
¢iunoro o3Hakoro JJKMII € 3HuMkeHHS ro-
JIOBHOT'O TIOKA3HHKA INI00ATbHOT CUCTONIYHOT
byHKIiT — ppakuii BUKUIY JTIBOrO HUTYHOY-
ka. CucroiiuyHa AUCYHKIIS B KOMILIEKCI
3 PECTPUKTUBHUMH a00 MCEBIOHOPMATTLHUMHU
1acTONIYHUMHU MTapaMeTpaMy BUCTYIIAE K
MPOrHOCTUYHUNA MapKep MOTIpIIeHHs KITiHIY-
Horo niepe6iry JIKMIT [27]. 3a gomomMororo mo-
CTIHHOXBHUIILOBOT'O JIOMIUIEPIBCHKOTO JTOCIII-
KEHHS PEECTPYIOTHCS J10JIaTKOB1 O3HAKH Jie-
(GexTiB CUCTONM: TUCQYHKIISA ManmiIsIpHUX

M’s131B, TUCHYHKITIS T TATATALlIS KiTBIIS Mi-
TPaAJILHOTO KJIanaHa, (yHKIIOHAJIhbHA HEJI0-
CTaTHICTh MITPAJILHOTO KJIATIaHa 3 peryprira-
wieto kposi [28]. [Topsia 3 i307160BaHOIO [MIIa-
TALII€I0 JIIBOTO IILTyHOUKa y XBopux 3 JJKMII
MO>KJIMBO BUSIBJIEHHS 301JIbIIIEHHS TOPOKHU-
HU JIIBOTO ITePEICEP/IS.

Meton ExoKI' 3 ypaxyBaHHSM aiarHoc-
THUYHHUX Ta TPOTHOCTUIHUX MOKIUBOCTEH
MI0C1JIa€ BaXKJIMBE MicCIle MPH 11eHTUIKaLii
JIKMII, MOHITOpUHTY KJIHIYHOIO Iepeoiry,
BHOODPY JIIKYBaJIbHOT TAKTUKH 13 3aCTOCYBaH-
HSM MEIUKaMEHTO3HOI Tepariii, BYaCHOTO 3a-
MPOBA/KEHHS 1HBa3WBHMUX 3aco0IB 3arooi-
TaHHS HACITIAKaM apUTMIH.

Maenimno-pezonancua momoepaghis (MPT)
K Cy4acHa TeXHIKa Bizyaiizaiii po3risia-
€TBCS B SIKOCTI «30JIOTOTO» CTAaHIAPTY BH-
3HAYCHHsI aHaToOMIi Ta (QyHKIIII cepIis, MacH
MiOKap/ia, TEMOJJMHAMIYHHX ITOKa3HUKIB 000X
nutyHoukiB. Hamg3uuaitne 3Hadenns mae MPT
SIK KITFOUOBH 1HCTPYMEHT JIarHOCTUKUA aHO-
MaJtii, SKi HEMOJKJIMBO BUSBUTH 3a JTOIIOMO-
TO0 1HIITMX METO/IIB Bi3yasi3ailii.

MPT € 4yTAMBUM TECTOM y XBOPHUX
3 JIKMII 3aBnsiku orpuMaHHIO iHGOpMAaIii
CTOCOBHO TOBILIMHHU CTIHOK IIJTYHOYKIB, JIU-
dy3HO1 TpabeKysii, KiTbKICHIX TTOKa3HH-
KiB (ppakiiii BUKHIY JTIBOTO IUTYHOYKA Ta Ha-
SIBHOCT1 TJIOOANbHOT TIMOKIHE311, XapakTe-
PUCTHK TKaHUH MioKap/a.

Texnika MPT 3 BUKOpucCTaHHSAM KOHTpa-
CTHOT peYOBHUHHU (TaA0JiHIN), SKUH BBOJAUTh-
Csl MAI[IEHTY BHYTPIIIHbOBEHHO, HAKOIUYY-
€TbCSI B TKAHWHAX, PEECTPYETHCS Ha IUIiB-
Kax, MOTIM BUBOIMUTHCS 3 OPTraHi3My, JOMO-
Mmarae iieHTudikyBatu HaOpsK, IH(UILTpaTUB-
Hi Ta 3amajibHi NPOLECcH, perioHaabHUN (i0-
po3 Ta ¢opmyBaHHS PyOLiB B MIOKap[Ii, -
depeHtiariio MK IIIEMIYHIMA Ta HE ieMid-
HUMHU YPaKESHHSIMH CEpPILIs, TOMY Ma€ yHIKalb-
HE 3HaYCHHS 3 TIEpeBaramMu repest iHIuMHu He-
1HBa3MBHUMH METOJAMH JIOCIIDKEHHS cep-
s [29]. 3aBagKM 3aCTOCYBaHHIO TEXHIKH
3 BBEJICHHSIM KOHTpAcTHOI peuoBuHU y 30—
45 % xBopux 3 JKMII BusBneno 3ami-
II€HHS MioKapJialbHOT TKAaHUHU (iOpo-
3om [30].
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®i0po3, AiarHOCTOBAaHUH 3a JTOTIOMOTOIO
MPT, Bu3HAHO HE3aJICKHUM Ta BaKIMBUM
MPOTHOCTUYHUM TOKA3HUKOM HECIIPHUSTIIN-
BUX cepleBux noii y xsopux 3 AKMII, mo
3HAWIUIO TIATBEP/HKCHHSI TIPU ITPOBEICHHI
MPOCIEKTUBHOTO, TPUBAIIOTO TOCIIIHKEHHS
472 mamieHTiB 3 HasBHICTIO i0OpO3y B MiOKa-
pmi [31]. TlepBUHHOIO KiHIIEBOIO TOYKOIO BH-
3HaHa 3arajibHa CMEpTHICTh. BTOpUHHI KiH-
[[eBi TOYKH BKJIFOYAJIU CEPIIEBO-CYIHHHY
CMEpTHICTh a00 TpaHCILIAHTALIIO CepIs,
apuTMIi 3 palTOBOIO CepIIeBOO cMepTio. [ pymia
MOPIBHSHHS NpejicTaBieHa xsopumu 3 JJKMIT
6e3 (ibpo3y B Miokapai. ABTOPH BCTaHO-
BWJIM JOCTOBIPHY CTAaTHUCTHYHY PI3HHUIIIO
MDK KIHIIEBUMH EPBUHHUMHU T4 BTOPUHHMU-
MU TOYKAMH B JIOCII/PKYBAHUX IPYIIax XBO-
pHUX, IO J03BOJSAE po3risaatu (iopo3 sk
MIPEAUKTOP 3arajbHOi CMEPTHOCTI, CEpIIEeBO-
CYJMHHOT CMEPTHOCTI, PanTOBOi CepeBOi
CMEpTHOCTI, IMOKa3aHb J0 TpaHCIUIAHTAIlil
cepus y mamienta 3 JIKMII. TIposeaenuit
Becker M.A.J. et al. mera-ananiz 5.076 na-
nientiB 3 JIKMII mokasag, 1o pe3ynbTaTu
nociimkenass MPT 3 BuUkoprcTaHHsIM Ta10:i-
HII0 HE3aJEKHO aCOLIIOIOTHCS 3 MIIBUIIECH-
HsM (y 1,5 paza) pu3uky moBTOPHOI rocmiTa-
Ji3arlii 3 MPUBOIY CEPIIEBOI HEJOCTATHOCTI,
CepIeBOl CMEPTHOCTI, IMIUIaHTAIl TIpH-
CTpPOIB MEXaHIYHOI MiITPUMKH CEpIIs Ta Tpa-
HeranTanii cepus [32]. IIpu cmocTepe-
keHHi 3a 1.165 nmarientamu npotsaroMm 36 mi-
CSAIIIB 3aCTOCYBaHHS Ta/I0iHII0, IO BiATBO-
proe MopdosoriuHi 3MiHH B MiOKap/i, BH-
SIBUJIOCSI 3HAYYIIUM Ta €(hEeKTUBHUM IMPEAUK-
TOPOM IUTYHOUYKOBHUX apUTMiil Ta panToBOi
cepuesoi cmepri [33]. B inrerpariii 3 mokas-
HUKOM (pakiii BUKHIY JIBOTO ILTyHOYKA
el MapKep HajJa€ HOBUH KIIHIYHHUN ayro-
PUTM, 1110 3HAYHO TOKpAIye CTpaTudiKaiiro
PU3UKY [IUTYHOYKOBUX apUTMiil Ta panToBOl
CepILeBOi CMEPTI, L0 MOTPEOYIOTh IMILIaHTa-
il KapioBeprepa-nediOpuisitopa y XBOpUX
3 IKMIL. B noennanHi 3 exokapmaiorpagiu-
HUMHU MapaMeTpamu, pe3yJbTaTu AOCIiJ-
*eHHs 3a gonomoror MPT, 6e3 cymHIBY €
BUpIILIAIbHI IPU MIPOBEACHHI €TI0JI0rTYHOT0
nomyky JAKMII ta audepenuiiinoi apiar-

HOCTHKH 3 MOMIOHUMU (eHOoTHIIaMu. Y pasi
HiATBEPHKCHHS J1arHO3y HE00X1IHO MTPOBO-
TUTH JAHAMIYHE CIIOCTEPEKESHHS 32 XBOPH-
MU, 3JIMCHIOBATH MOHITOPUHT TIOKa3HUKIB
MPT 3 meroro crpaTuddikariii pu3uKy yckia-
HEHb Ta MPOTPECYBAHHS 3aXBOPIOBAHHSI, BiJI-
MOBiJIl HA JIIKYBaHHS, MCHEKMEHTY XBO-
pHX.

Enoomiokapoianvua 6ioncis BinHeceHa
10 1HBAa3MBHUX METOMIB JOCIIIKEHHS, 110
JIO3BOJISIE JIOCKOHAJIO aHAJII3yBaTH CTaH TKa-
HUH MiOKapJa Ta 3pOOUTH OCTaTOYHUI BU-
CHOBOK CTOCOBHO NPHYUH YPAKCHHS CEPIIS.
[TosiBa 11i€1 METONMKH, SIKa HAJIYYy€E OLIBIIE
Hik 20 pokiB, 00yMOBJIEHA TUM, 1110 PYTUHHI1
KJIIHIYH1 JOCTIKEHHS e(peKTUBHI i aiar-
HOCTUKM TibKU Yy 31 % marientis 3 KMIIL,
a 3aCTOCYBaHHSI €HJIOMIOKapaiaabHOI Oiomcii
nigsuiye 10 75 % BIpOTIAHICTH MPaBUIIb-
Horo miarHo3y [34]. Hagamni po3BuTOK Ta imM1-
JIEeMEHTallisl IMyHOT1CTOXIMIYHOTO Ta MOJIe-
KYJISIPHOTO aHai3y, MOJIMEpa3Hoi JIaHIIIO-
rOBOT peaxiiii mops 3 pPyTHHHUM TiCTOJIO-
TYHAM JOCIIHKEHHSIM Ta IMIDIEMEHTALs X
B MPAKTHKY OILIHKK O10TCIHHOTO MaTepiary
3HAYHO TJABHIIMIO JIarHOCTHYHY iH(OopMa-
TUBHICTh JaHOi TexHiku. Y 2021 p. BugaHo
JOKYMEHT, CTBOPEHHI MIKHApOJAHUMHU €KC-
nepTaMy TOBapHCTB CEPIIEBOI HEOCTATHOCTI
CIIA, €Bponu Ta AnoHii, Skl y3arajabHIOE
MOJIOKEHHS TIPO €HJA0MiOoKapaiaabHy Oiom-
cito [35]. 3riHO 3 MM AOKYMEHTOM, €HJIO-
MioKapianbHa 0101ICis, 3 ypaXyBaHHIM KITi-
HIYHUX JaHHUX, MOXKE BIJIIpaBaTH Ba)KJIUBY
JOTIOMIXHY pOJIb Y BCTAHOBIIEHHI OCTaTO4-
HOTO J[1arHO3Y CEpIIeBUX 3aXBOPIOBaHb,
BKJIIOYAIOYM TiNepTpodiuHy Ta PEeCTPUKTUB-
Hy KMII; JIKMII 3a ymMOBU BUKIIIOUEHHS
crieniigHOi eTioorii, 3 TOMIPHOIO Ta TSK-
KOIO JUC(YHKITIERO JIIBOTO IUTYHOYKA, JIEKOM-
TICHCAITIEI0 CEPIIEBOI JISUTLHOCTI, pedpakTop-
HOI JI0 CTaHJApTHOrO JiKyBaHHS. EHIOMIO-
KapJiajibHa 610MCisl BU3HAHA MPOBIIHOO Me-
TOJIMKOIO JUTsl Bepudikallii 3armaabHOro Mpo-
I[eCy B CepIli Ta MiATBEP/DKCHHS iarHO3y
ayTOIMYHHOT'O 3aXBOPIOBAaHHS 3 IMPOSBaAMH
MIOKapAUTy 3 MOPYLUICHHSM PUTMY CepIIs
y XBOPHX 3 CEpIIEBOI0 HEIOCTATHICTIO, sIKa
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MIONIEPETHBO JI0 JOCIIKEHHS HE 3HAXOAusIa
nosicieHns. Besler C. et al. npoBouu noc-
nijpkeHHs piBHA MIR-133a B TkaHuHax,
OTPUMAaHHUX 32 JOMOMOTOI0 €HIOMiOKapIi-
anpHOi Olomcii y 76 XBOpHX 3 3amajbHOIO
KMII 3 nopiBHAHHSAM pe3yJbTaTiB aHAJIO-
rigHOTO OO0CTeKEeHHS 22 XBOPUX 3 He3a-
nansHot0 KMII [36]. ABTOpH BCTAaHOBUJIH, ITI0
MAIIEHTH 3 3aNaIbHUM TPOIECOM Ta 30epe-
AKEHOI (paKII€l0 BUKUAY JIIBOTO IITYHOUKA
JEMOHCTpYBaIH OLIbINY ekcrpecito MiR-
133a, Hixk XBOPI 31 3HIKEHOIO (PPaAKITIErO BU-
KUy, MiIBUIeHa ekcipecis MiR-133a aco-
HIIOETHCS 3 MEHIII BUpaXeHUM (PiOpo3oM Ta
HEKpPO30M Kap1OMiOIHUTIB.

EnpomiokapmianpHa 0101ICISs € BaXJIMBUM
METOIOM JIJIsl JOCATHEHHS (DIHAIIBHOTO JTiar-
HO3Y B MAlI€HTIB 3 rinepTpodiuHuM Kapia-
JTbHUM (PEHOTHIIOM, SIKHI 0a3yeTbcs Ha pe-
3yJbTaTax KIHIYHOIO Ta 1HCTPYMEHTallb-
HOTO OOCTEXXEHHS 1 HAsABHOCTI MiI03pH (Pe-
Hokomii rimeprpodiunoi KMII, nanpukian
aMi101103y. BiAmoBiAHO 0 MOCHITKEHHS,
nposeaeHoro y 2003-2013 pp. B kapmiosio-
riunomy 1ientpi, y 1.302 namienTis (8,8 %)
13 14.775 marienTiB, skuM Oyia mpoBeIeHA
KOpOHapHa aHriorpadis, 1iarHoCTOBaHO
kapaiomionatito [37]._3 meToro audepeHiii-
HOTO JTlarHo3y 57 marjieHTaM IpoBeIeHa Mio-
KapaiagbHa 010TCis J1BOTO MIJIYHOYKA.
Bceranosineno, mo 17 namienTiB Oyym Bipyc-
MO3UTHBHI, 6 — aMUIOII-TO3UTHBHI, 3 — BipyC-
Ta aMUTOII-IO3UTHBHI, 3 11i€l rpymnu 50 % ma-
IIEHTIB MaJIM aM1JIOIZI03 CEPIIsl.

CKpUHIHT XBOpHUX 3a JONOMOTOIO0 €HJIO-
MioKapaiaabHOi 010TCii 103BOMsE 11eHTUDI-
KyBaTHu eKCTpakap/iajibHi IPUYUHU YPaskeH-
HSI MiOKap/ia: TeMOXpOMAaTo3, TIIIKOTeHO3, XBO-
pob6a Araepcona-®abpi, capkoimo3s, a Ta-
KO KapJAi0TOKCHYHUN BIUIMB XIMIYHUX pe-
yoBuH [38].

Ilepediz 3axe0oplosannsa aHali3yeThCs
BIPOJOBXK AMHAMIYHOTO MOHITOPUHTY 3a
KJIIHIYHUM CTaTyCOM XBOPOTO, BiJIOBIIIO
Ha KoHcepBatuBHe JikyBaHHs. JIKMII peect-
PY€EThCS TEPEBaXKHO B 0CI0 MOJOJOTO BiKY
40JI0BI4Oi cTaTi 03 KOMOpOiAHOT MaTOJIOr1i.
[epebir 3aXBOprOBaHHS IeTEPOreHHUI Y XBO-

pux 3 IKMII i 3anexuTh BiJ pi3HUX KIIiHIY-
HUX CHHJpOMIB. Y neskux xBopux JJKMII
MOKJIUBUN JIOKJIIHIYHUN €Tar 3 MiHIMaJlb-
HOI0 CHMIITOMaTHKO. CUMITOMHU B3araii
BiJICYTHI IPOTSTOM JIEKITBKOX MICSIIIB 1 Ha-
BITb POKIB y HE3HAYHOI YaCTHHU XBOPHX,
TIOTIPH HAsIBHOCTI AMJIATallii MUTYHOYKIB, SKa
BUSBJIETHCS BUMAIKOBO IIPU MPOQLIaKTHY-
HOMY OTJIsi/ll 200 3BEpHEHHI Malll€HTa 3 TIPU-
BOJY 1HIIOT XBOpOOU. TpUBAIICTh XKUTTS BU-
3HAYA€THCS MOSIBOIO CEPIIEBO-CYANHHUX YC-
KJIaJIHEHb. Y OUIBIIOCTI XBOPUX HECHPHUAT-
nuBuit nepedir IKMII nposiBiisieTsest Bapia-
HTaMU Nepediry 3 10MiHYBaHHSIM MOPYLIEHb
puTMy ab0 IPOBITHOCTI Cepls; CUMIITOMa-
TUYHOT cTeHOKapAii. HaltuacTimme, mpu mpo-
rpecyBaHH1 3aXBOPIOBAHHS Yy IMalli€HTa HEB-
MUHHO PO3BUBAETHCS CEpIieBa HEJAOCTAT-
HICTb, 1[0 PE3UCTEHTHA /10 MEIUKAMEHTO3-
HOT Teparii, IIBUIKO MOTIPITYETHCS 0 BUpa-
xenux ¢opm Il ado IV knacy 3rigHo 13
Hpto-Mopkcbkoio (GyHKI[IOHATBHOK KIaCH-
dikarmiero. B mporeci po3BUTKY y Talli€eHTa
CEepIIeBOT HEIOCTATHOCTI 3pocTae piBeHb N-
KIHIIEBOTO TOJIIMENTHIY HATPIHYyPETUIHOTO
ropmony (NT-proBNP) B cupoBartii Kpogi.
3 METOI0 BHU3HAUEHHS MPOrHOCTUYHOI POJi
NT-proBNP Ta BucokouytnuBoro C-peax-
tuHOro nporeiny (hs-CRP) B mepion 3 2006
1o 2017 poky mpoBeneHo obcrexeHnHs 640
XBOPHX, MOAUICHUX Ha JBl TPYIH; MTOMipHA
JKMIT (110) Ta Tspxxa AKMIT (529) [39].
Kpurepiem po3noiiay XBOpHuX Ha rpyInu OyB
IHJIEKC KIHIIEBOTO J1aCTOJIYHOTO JiaMeTpa.
B mopiBusuaui 3 KMII, namientn 3 momip-
Hoto KMII Manu HUKYi CYyKyITHI PU3HKH 3a-
raJIbHOI CMEPTHOCTI, TPAHCIUIAHTALll cepIs
Ta MOBTOPHOI TOCIITaIi3aIlil 3 MPUBOY cep-
11eBoi HexoctatHocTi. Ilonpu Te, 1o piBHI
NT-proBNP Ta hs-CRP acomiroBanucs
3 KIHIIEBUMHU TOUKAMHU B YCIl KOTOPTI, ICHY-
BaJla PI3HUI IPOTHOCTUYHOI IIHHOCTI J10C-
JKYBaHUX MapKepiB MIX JBOMa rpynamu
xBopux. basanbuuii piserb hs-CRP acouito-
BaBCS 3 CYKYNHHMMH KIHIIEBUMU TOYKaMHU
y xBopux 3 nomipaoro KMII, a proBNP aco-
I[IIOBaBCs 3 KIHIEBUMHM TOYKAaMH Yy XBOPHUX
3 KMIL
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OinanpHUN JUIATAIHIN QEeHOTHI, K
KiHIeBa MopdodyHKIiOHATBHA CTalis, Xa-
PaKTEepU3y€ETHCS 3HAYHUM 301IBIICHHAM PO-
3MipiB cepus MpH 3MEHIIEHH] TOBUIMHU HO-
'O CTIHOK, OIBEHTPHUKYJIIPHOIO CEPIIEBOIO He-
JOCTATHICTIO, TPOMOOEMOOITiIMU, PO3BUT-
KoM niepudepuyHoi rinonepdysii Ta HACTYTI-
HUM CIHKOTIAJIbHUM CTaHOM Ta KapJllOT€HHUM
mokoM. i10pusIis mepeacepap 31 3Had-
HOIO YaCTOTOIO CEPIIEBUX CKOPOYECHb y XBO-
pux 3 JIKMII ciry>kxuTh IPOrHOCTUYHUM TEC-
TOM HECIIPUSTINBOIO Nepediry, ToMy MoT-
peOye BCTAaHOBJICHHS IMIUTAHTOBAHOTO Kap-
nioBeprepa-aediopussitopa [40].

JIKMII HeoOxiqHO 3amigo3puTH y 3B’ 3Ky
3 MOPYIICHHSIMH TPOBIAHOCTI Ceplsl, MITy-
HOYKOBUMH apUTMISIMH, 1110 3aBEPIITYOTHCS
y JIEeSKUX XBOPUX PANTOBOIO CEPIIEBOIO CMeEp-
TI0. B peTpocrekTuBHOMY JOCIIPKEHHI, 110
BKJTIOYAIIO 8.265 momepnux, cepes AKX BH-
3Ha4yeHo 1.618 BuUmajkiB panToBoi cepueBol
CMEpTI, MeTa TNoJIsirajia y BCTAHOBJICHH1 €Ti0-
JIoTiYHUX (DaKTOPIB Ta €MiIEMIONIOTIYHUX Xa-
PaKTEPUCTHK TaKoro yckiaaanerns [41]. Haii-
OLIbIIIa YacTOTa PATOBOI CEPIIEBOI CMEPTI BiI-
3Havajiach B rpymi xBopux 40—69 pokis
(65,00 %) 3 mepeBakaHHSIM YOJOBIKIB
(71,60 %). Etionoriuaumu akTopamu par-
TOoBOi cepueBoi cmepti Oynau: JKMIT —
43,90 %, rineprpodiuna KMII — 36,07 %,
iH(papkT Miokapnaa — 13,90 %, nepukapaut —
1,90 %, miokapaut — 1,73 %.

Heo0Oxiguo 3a3nauutu, mo JKMII noci-
Jla€ Tepiie Miclie cepe] oKazaHb A0 mepe-
CaJIKM Ceplisi, pa30M 3 TUM, 3aBJSIKU BIIPOBa-
JUKEHHIO HOBUX TEpareBTUYHHUX CTPATETiH,
onTUMi3arllii (hapMakoJIOTiYHOTO Ta IHBA3UB-
HOTO JiKyBaHHs, nporuo3 npu JKMII cyt-
T€BO MOKpAIKBCA B OCTaHHI poku. [Ipu cro-
ctepexenHi 3a xopumu 3 JIKMII 6yro Bu-
SIBJIGHO TPEH/]| 3HWKEHHS YaCTOTH CMEPTHO-
CTi, TpaHCIUTAHTAIllT CepIls, IMILTaHTAaIlil 10-
MOMDKHUX MPHUCTPOIB JBOTO IITYHOYKA Cep-
151 [42]. YacToTa 3a3Ha4E€HUX YCKJIaTHEHb
y xBopux B nepion 1978-1984 pokis ckiana
48 %, B mepiog 1995-2004 pokis — 21 %,
B nepioa 2005-2015 pokis — 17 %. Lle nox-
palllaHHg BUKMBAHHS TMOSICHIOETHCS TOJIOB-

HUM YMHOM 3MEHIIICHHSIM 3arajibHOl KiTbKOC-
Ti CepIEeBO-CyIUHHHUX MOMIH, 31 3HAYHUM
3MEHIICHHSM KUIBKOCTI BUTIAJIKIB PanTOBOT
CepIIEBOI CMEPTI.

Jugpepenyininuir diazno3. Jliarnoctuyna
npouenypa npu JAKMII gocuts ckianHa ta
BUMAarae po3riisiy pi3HUX BapiaHTIB ypa-
YKEHHS ceplisi 3 MaHiecTaIli€ro cepleBoi He-
JIOCTaTHOCTI. 3TiJHO 3 HACTaHOBOIO €BpO-
TIeCHKOTO TOBapUCTBa KapaionoriB 2023 po-
Ky KJIacu4Hi popmu KapaioMionaTiii BijiHe-
CEHO JI0 HECHHIPOMHOI0 MOHOTEHHOTO TH-
Iy, SIK1 XapaKTepU3yIOThCS 130JIbOBaHUM Yypa-
JKCHHSIM TIePEBa’KHO JIIBOTO IIIYHOUKa abo/
Ta MPABOT'O IITYHOYKA 3 MOJATBIIAM PO3BUT-
KOM CepIeBOi HenocTaTHOCTI [6]. Momyns-
TopaMu (peHOTUIIOBOT MOPPODYHKIIIOHAIIb-
HOIT eKcrpecii KaplloMiONaTii y BUIJISIAL Ti-
nepTpodii, nunaTarii, AMCHYHKITIT TUTYHOU-
KiB BUCTYTIalOTh 3aXBOPIOBAHHS CEPIIs, TOMY
OyJ10 BUIUIEHO HAOyTl1 THUIH — 1IIeMiYHa, Ti-
NepTEH3MBHA, KJIanaHHa Kapaiomionarii. [i-
arHOCTHKA KapJioMiomaTiii Ta BIIHECCHHS
OKpEMUX THIIIB JI0 MEBHOI Kiacu]ikamiiHol
KaTeropii MpoBOIUTHCS HA IMiJCTaBl KOMII-
JIEKCHOT'O KJIIHIYHOTO Ta iIHCTPYMEHTAJIbHO-
ro obcrexxenns. HeoOxigHO perenbHO 30U-
paTd y XBOPOTO aHaMHECTHYHI BiJOMOCTI,
a caMe HasBHICTh €CCEHIlIabHOI TIMepTeH-
311, Baj cepild, imeMiyHOT XBOpoOH cepiis,
ki € mpuunHamu BTopuHHOI JIKMIT. Ilari-
et 3 JIKMII, npu nmopiBHSIHHI 3 XBOPUMH
3 CEpIIEBOI0 HEIOCTATHICTIO 1HIOI €TioJo-
Tii, BIIPI3HAIOTHCS MOJIOIIIUM BiKOM (Ha 5—
10 pokiB), mepeBakaHHAM OCIO HYOIOBIYOI
crati (70-78 %), MEHIIIO0 acoliari€ero 3 iH-
UMK KIIHIYHUMH CTaHaMH, BKIIOYAIOUH
IyKpoBHii fiabet, Gidpuisiito nepeacepap,
iHCynbT. [Ipu 0OGCcTe)KEHH1 XBOPOro, BaXKIIHU-
BHMH € HE3BUYAKHI MMOJIIOPTaHH] 03HAKH, Ha-
NPUKJIA] aHOMaJbHA IITMEHTAIlis IIKipH,
Miomarisi, HEeHPOCEHCOPHI OPYIIEHHS, IIep-
CTUCTO-KyuepsiB€ BOJIOCCA, TiMepKeparos,
3aTpUMKa (PI3MYHOTrO Ta KOTHITUBHOI'O PO3-
BUTKY, YPaXKEHHS M’ S30BOi CHCTEMH Ta
1HIII, SIK1 BKa3yIOTh Ha creuuidHi ¢popmu
MYJIbTHUCUCTEMHHX 3aXBOPIOBAaHb 31 CHUH-
npomHoro KMII - cunzpom bapra,
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MIOTOHIYHA JUCTpO(is,
Baxays Ta inimi [6].

3 orisay Ha Te, MO KIIHIYHI IPOSBHU
JKMIT =e € crierudiqHAME 1711 KOHKPETHOT
MaTOJIOT1] Ta MOXKYTh 3yCTpidaTucs npu Oa-
raTbOX IHIIUX 3aXBOPIOBAHHSIX, JUIs Bepudi-
Karii giarno3y HeoOXiIHO, Mopsia 3 KIiHiY-
HUMHU JJaHUMHU, MaTd PE3yJIbTAaTH JIOJATKO-
BHX OOCTEKEHb.

Pymunni nabopamophi 0ocniodrcenns
€ IOIITPHUMHM B YCIX TAII€HTIB 13 Mi103pI0-
BaHOI0 abo miaTBepaxkeHowo JJKMII ans no-
IIYKY eKCTpakapJiaJlbHUX O3HaK Ta OL[IHIO-
BaHHSA BTOPUHHOI AMCQYHKIII opraHiB, Ta
BCTAHOBJICHHSI €T10JIOTTYHOTO YMHHUKA (KJ1ac
pekomenpaii I, pisers npokazosocti C) [6].
[ndexuiitna nmpupoaa xapaiomionatii mifa-
TBEP/KYETHCS TTO3UTHBHUMHU TECTAMH Ha
BlJI-indexkiriro, 6openios, xsopoOy Illara-
ca Ta iHmI 3axBoproBanHsl. [lixBuIIeHM pi-
BeHb | SH motpebye momaTkoBoro obdcre-
YKEHHS TMaIli€HTa JJIs MOIIYKY TaToJIOTIi IIH-
TomoAiOHOT 3aJ1031 K (paKTOpa eHIOKPUHHOT
KMIT [43].

Koponapna ancioepaghis npusHadaeTbcst
XBOPHM 3 CEPIIEBOIO HEIOCTATHICTIO JIJISI [Ti-
arHocTUKH imemiuHoi eriojorii JJIKMII npu
HasBHOCTI imeMiuHux 3MiH Ha EKI', BusB-
nenHi mpu ExoKI 30H rimokinesii abo axiHe-
3ii, Aunaranii kamep cepiis. Koponaphua an-
riorpadist ay’Ke BaKINUBA JUIsl BUKITIOUCHHS
YPOJDKEHOT aHOMAaJTiT KOpOHApHUX CyuH [6].
VY pasi BiICYTHOCTI O3HAK MATOJIOTII iremid-
Horo rexe3y nokazana MPT cepust 3 meToro
MOIIIYKY B M1OKap/i BOTHUIII 3arajeHHs, He-
Kpo3y Ta/abo }idpo3y.

['enemuune mecmysanHs X6opux B Cy4acHy
€MOXy BBaXKA€ThCS HEOOX1THOIO CKIIaJOBOIO
B 3B’A3KY 3 TUM, 1[0 3T1HO 3 HOBITHIMHU CIIO-
CTEpEKCHHSIMH €TIOMIOTIYHUMHU YHHHHKAMHU
ta ¢dakropamu monayanii JJKMII Buctyna-
I0Th TEHETUYHI JIeTepMiHaHTU. BaxknmuBuMu
HayKOBUMH HaaOaHHsMU BuB4YeHHsS KMII
CIIiJT BBXKATHU J0Ka3aHi (paKTH, 110 TeHU KO-
JyIOTh KOHTPAKTUJIbHI OLTKK a00 iX peryioro-
4i eJIeMEHTH B Kapaiomionurax. MyTarii re-
HiB, SKI B ceplli BIANOBiJaJIbHI 3a Y3ro-
JDKEHHS TIPOLIECIB CKOPOTIMBOCTI-pO3CIald-

cungpoM  Kap-

JICHHSI, TPAHCKPUIITOPHY PETYIISIII0, elIeK-
TPOJIITHUH TOMEOCTa3, EHEepreTuyHe 3a0e3-
NIeYEeHH KIIITHH, OeTa-aijpeHepriuHi MexaHi3-
MU, MalOTh BUpIMIAIbHE 3HAYCHHS IS BU-
HUKHEHHS Ta Jaectaoimzanii JIKMII. 3a oc-
TaHH1 AECATUIITTS OyJIO TOCSATHYTO 3HAYHO-
r'0 TPOrpecy Yy BCTAHOBICHHI TCHETUIHUX
aHOMaJIiH, SK MEPBUHHUX €TIONOTIYHUX (pak-
TOpIB, 110 BU3HAYAIOTH MOJICKYJSIPHY TIIaT-
dbopmy marorenernuHoro kackamay JKMII.
HayxoBi po3po0ku BUSABUIM, 10 MyTalii
B I'eHaX MPOTETHIB IIUTOCKIIETA, CApKOMEPIB,
¢$10poHEKTHHA, M103MHA Ta 1HIIUX CKJIal0-
BUX Kap/IOMIOIUTIB BHOCSATh 3HAYHUN BKJIA]
B po3BUTOK JIKMII Ta BUHMKHEHHS KIiHIY-
HUX yCKJIaAHEeHb [44]. 3 METOI0 BUSBIICHHS
KJIIHIYHOI 3HAYyIIOCTI T€HIB, aCOI[IHOBAHUX
3 JAKMII, nmst miarHOCTHKH MOHOTCHHOI
JIKMII Ta qudepeHItinaoi 11arHOCTHKA CTO-
COBHO ()eHOKOTI1{ TPOBEICHO aHaJi3 HAyKO-
BUX myOumikaiiii [45]. Byno BcTaHOBIEHO,
o 3 51 rena, acomiioBanoro 3 JIKMII, mo-
Ka30Ba 0a3a Oyia BuzHaueHa y 19 reHis, ski
Oynu kinacudikoBaHi B TPyNHU: OCTaTOYHHH,
CUJIbHUH, TOMIpHUH, 0OMEXXCHHI PiBEHB JI0-
Ka30BoCTi. 12 reHiB Oynum kiacudikoBaHi
3 OCTaTOYHUM Ta CHJIbHHM DPIBHEM J0Ka30-
BocTi — BAG3, DES, DSP, FLNC, LMNA,
MYH7, PLN, RBM20, SCN5A, TNNC1,
TNNT2, TTN, 7 reHiB BIIHECEHO A0 TPyNH
3 momipaum piaeM (ACTC1, ACTN2, JPH2,
NEXN, TNNI3, TPM1, and VCL). Biamo-
BIJIHO /IO MOPIBHSUIBHOTO aHAJIITUYHOTO JI0-
CIDKCHHS Pe3yJIbTaTiB HAYKOBUX JOCTII-
JK€Hb, BHILEHaBeeH] 19 reHiB mpeacraBiis-
I0Th COJIIHY 0a3y JUIsl KIIHIYHOI MPAaKTUKU
Ta PEKOMEH/I0BaH1 JIsl BKIIFOYSHHS B TIaHEIb
TEHETUYHOTO TECTYBAHHS XBOPHX 3 METOIO
Bu3HaueHHs pusuky KMIIL. JocnimxeHHs
B LIbOMY HaNpsSMKY aKTUBHO MTPOJIOBKYIOTh-
csl, a Mepesik NaTOreHHUX TeHETHYHUX Bapi-
aHTIB, MOB'SA3aHMX 13 KJIIHIYHOIO FE€TePOTeH-
HicTio JIKMII, mocTiiiHO OHOBIIOETHCSA Ta
JIOTIOBHIOETHCHL.

3riiHo 3 pekoMeHaaniaMu €Bpornencs-
KOTO TOBApUCTBA Kapi0JOriB XBOPUM 3 Ti-
no3poto Ha KMII HeoOXi/1HO TPOBOAUTH Te-
HETHYHE TECTYBaHHS JUIS IiJBUIICHHS IiH-
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HOCTi JIarHOCTUYHOTO Ta MPOTHOCTHYHOTO
MoTeHIiany [6].

VY XBOpHX i3 BCTAHOBJICHHM J1iarHO30M
JKMII mornubneHuit etam MOJEKYJISpHO-
TCHEeTHYHUX JOCIIDKEHb JOIIIFHO BBaXKATH
€BOJTIOIIMHUM HaJ0aHHSIM CTOCOBHO OIIiH-
KM KOpeJsii TeHOTUIT-(QSHOTHI, CTPATH-
¢ikaiii KIIHIYHOT O Nepediry, MEHeUKMEHTY
XBOpUX, BU3HAYEHHsSI HEOOX1IHOCTI Ta Tep-
MiHY 3aIpOBa/KEHHS 1HBa3UBHUX METO/IIB
JIIKyBaHHS. 3 METOIO BUSBJICHHS aCUMIITO-
MaTH4YHUX XBOPUX, PaHHIX CTajlil ypaxeH-
HS MioKapJa, BUPIMIEHHS penpoayKTUBHHUX
npo0JeM BaXIMBE 3HAYCHHS Ma€ CIMEUHHIA
CKPHUHIHT Ta TCHETHYHE KOHCYJIbTyBaHHS.

BucHoBku

Takum ynnom, JIKMII ctaHOBUTSH T110-
OalbHy MEIUYHY TpoOJIeMy 13 3arpOo3JIMBH-

Jlitrepatypa

MU HACTIIKaMU ISl 37J0POB’ S Ta HKUTTS JIIO-
TuHA. MyITbTUIUCIUIUTIHAPHUN allTOPUTM
JT1arHOCTUYHOTO MPOILIECY Y XBOPHUX 3 KJIi-
HIYHAMHU Ta CTPYKTYpPHUMH O3HaKaMH ypa-
XKEHHS cepIsi (OPMYEThCS Ha pe3yibTaTax
KJIIHIYHUX, THCTPYMEHTAJIBHUX €IeKTpodi-
310JIOTTYHUX JTOCIIPKEHb Ta MYJIbTHMOIAITb-
HOi Bi3yamizauii cepls, FT€HETUYHOrO0 aHa-
713y, 3a MOKa3aHHAMU MPOBEICHHS €HIAO0MI-
oKapJianbHOi Olorcii, 1Mo ayXe BaKIUBO
JUTS TIOLTYKY €TI10JIOT1i, BU3HAYEHHS KIIiHIY-
HOro (eHoTUNy Ta cTpaThdikaiii yckiasi-
HEHb, MEHE/DKMEHTY XBOPHUX, BUOOpY JIIKY-
BaJIbHOI cTparerii. [HTerpariis cydacHux mMe-
TOJIB JIarHOCTHKHU B KJIIHIYHY NPAKTUKY €
BUPIIIAIbHUM YMHHHUKOM JUISI TIOKPALICHHS
nporHosy Ta Haciiakis JJIKMIIL.
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Kovalyova O.M., Zhuravlyova A.K., Ivanchenko S.V.

CLINICAL ASPECTS OF DILATED CARDIOMYOPATHY

This article provides a comprehensive overview of dilated cardiomyopathy (DCM) based on
an analysis of scientific literature from MEDLINE/PubMed, Web of Science, Scopus, and
Google Scholar. It traces the historical evolution of myocardial pathology understanding, from
early post-mortem descriptions to the establishment of "cardiomyopathy" as a distinct clinical
entity and the subsequent development of morpho-functional classifications. The review pre-
sents the modern definition of DCM per international expert recommendations, characterized
by left ventricular dilation and systolic dysfunction not explained by abnormal loading condi-
tions or coronary artery disease. A core focus is the methodology for verifying DCM pheno-
types, detailing the roles of electrocardiography, echocardiography, cardiac magnetic resonance
imaging, and endomyocardial biopsy. The article further expands on the use of multimodal
imaging for differential diagnosis against secondary heart damage and systemic phenocopies.
It also covers the clinical relevance of supplementary assessments, including laboratory tests,
coronary angiography, genetic testing, and family screening. The instrumental diagnostic
workup is analyzed in depth, emphasizing the prognostic value of specific electrocardiography
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patterns, echocardiography for assessing structure and function, and the unique capability of
cardiac magnetic resonance imaging with late gadolinium enhancement to detect myocardial
fibrosis — a key predictor of adverse outcomes. The indications for endomyocardial biopsy in
confirming specific etiologies are also outlined. Finally, the paper covers differential diagnosis
principles and concludes with a perspective on integrating genetic testing into clinical practice
for risk stratification and family management.

Keywords: review, clinical phenotypes, systolic left ventricular dysfunction, genetic testing, car-
diac magnetic resonance imaging, sudden cardiac death.
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This review article examines current approaches to physical therapy in gerontological
practice aimed at preserving functional independence and improving quality of life in adults
aged 65 and older. Demographic trends toward an increasing proportion of older individuals
present healthcare systems with new challenges, notably the prevention of non-communicable
diseases, the reduction of fall risk, and the mitigation of rapid functional decline. Regular
adaptive physical activity — including aerobic, resistance, balance, and yoga exercises — has
been shown to significantly lower the risk of cardiovascular disease, osteoporosis, and type 2
diabetes, while also enhancing cognitive function and psycho emotional well-being (SMD
(Standardized Mean Difference) =~ 0.5 for cognitive reserve; SMD = -0.6 for anxiety reduc-
tion). Individualized exercise programs that combine aerobic and strength training yield sta-
tistically significant improvements in functional status, reductions in depressive symptoms,
and increases in self-esteem. A dedicated section addresses non-pharmacological modalities
such as therapeutic massage, physical agents (galvanic current, electrophoresis, ultrasound,
magnetotherapy), respiratory and inhalation techniques, short wave diathermy, and low am-
plitude electrical stimulation. These interventions effectively relieve pain, improve microcir-
culation, reduce muscle tension, and promote tissue healing in degenerative dystrophic con-
ditions. Significant attention is given to emerging technologies — telephysiotherapy, wearable
sensors, virtual reality, biofeedback, and transcranial magnetic stimulation which facilitate
remote monitoring, personalize interventions, and expand rehabilitation access for individuals
with limited mobility. A multidisciplinary team approach is essential for developing compre-
hensive plans that address patients’ physical, cognitive, and psychosocial needs. The article
concludes by emphasizing the need to integrate innovative physiotherapeutic strategies into
primary care, strengthen the evidence base, and enhance professional training.
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Introduction

Demographic shifts characterized by an
increasing proportion of older adults (aged 60
and over) pose new challenges for healthcare
systems. According to the World Health
Organization, by 2050, more than 2 billion
people will be aged over 60, with a signifi-
cant share living in low and middle-income
countries [1]. In this context, ensuring func-
tional independence and quality of life for
older adults becomes a strategic priority [2].

Physical therapy is a key component of
gerontological care, aimed at preserving
strength, flexibility, endurance, and balance
in elderly patients [3]. It has been demon-
strated that regular engagement in physical
therapy reduces the risk of muscle atrophy,
falls, chronic pain, and functional decline [4; 5].
Physical activity among older adults contributes,
at a moderate to high level, to improvements
in both physical and mental health domains.
Aerobic, resistance, interval, and yoga exer-
cises have been shown to effectively stimu-
late cardiorespiratory function, cognitive
activity, and emotional well-being [6].

In recent years, the field has seen the
growth of telephysiotherapy and the use of
wearable devices and virtual reality systems
for remote monitoring and rehabilitation,
thereby increasing access to care for in-
dividuals with limited mobility [7-9]. The
2022 position statement of the American
Physical Therapy Association identifies the
integration of telemedicine, wearable techno-
logies, and a team-based approach as core
principles of best practice in geriatric physical
therapy.

Physical therapy is an indispensable
component of contemporary gerontological
practice. The systematic consolidation
of the evidence base regarding effective
techniques, the adoption of technological in-
novations, and the reform of therapeutic ap-
proaches constitute essential steps toward
ensuring sustainable healthy and active aging.

Physical activity among older adults is an
integral component of chronic disease pre-
vention, particularly for cardiovascular con-
ditions, osteoporosis, and motor impairments,
and supports the maintenance of indepen-
dence and high- quality daily functioning.
Systematic reviews have shown that even
moderate, regular exercise is associated with
a reduced risk of falls and disability, as well
as improved endurance and lower limb strength
in individuals aged over 60 years [10].

Aim of the study was to substantiate the
role of physical therapy as a key component
of comprehensive gerontological rehabilitation,
and to analyze current approaches and the
effectiveness of physical and physiothera-
peutic interventions in improving the quality
of life of older adults in the context of an
aging population.

Materials and Methods
This review summarizes current scientific
evidence on the role of physical therapy
in improving the quality of life of older
adults in the context of population aging. It
includes an analysis of publications related
to geriatric physical rehabilitation, adap-
tive physical activity, physiotherapeutic
technologies, and the multidisciplinary
approach.
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A total of 57 scientific sources were ana-
lyzed, retrieved from international databases
such as PubMed, Scopus, and Web of Science.
The selection criteria included scientific rele-
vance, methodological quality, alignment
with the topics of gerontology and physical
therapy, and the presence of data on the
impact of interventions on the physical,
cognitive, and emotional health of older
adults. The methodological framework
incorporates elements of content analysis,
cross-comparison of data from different
authors, and systematization of effective
rehabilitation strategies for the elderly.

Results

Despite its well-documented benefits,
physical activity declines markedly with
age. According to the World Health Organiza-
tion, over one-third of adults (including
those aged 60+) do not meet the recom-
mended levels of physical activity, with the
greatest reductions observed among older
adults and gender vulnerable groups, par-
ticularly women [10]. Several large-scale
studies illustrate these trends in physical
activity, highlighting both age-related de-
clines and gender differences [11-13].

Regular physical activity also contributes
to improvements in cognitive function and
psycho emotional well being [14-17]. The
Standardized Mean Difference (SMD) is
used to quantify the magnitude of physical
activity’s effect on cognitive and psycho
emotional outcomes in older adults. An SMD
of approximately 0.5 indicates a moderate
positive impact of exercise on cognitive
function, whereas an SMD around -0.6 re-
flects a substantial reduction in anxiety levels.
Meta-analytic data demonstrate these effects,
with SMD ~ 0.50 for cognitive outcomes
and SMD =~ -0.60 for anxiety symptoms
in older populations.

Moreover, physical activity plays a crucial
role in the prevention and management of
depressive symptoms [18-20]. For example,
walking > 7.000 steps per day is associated
with a 31 % lower risk of depression in adults.

Physical functioning in older adults has
become the focus of active interdisciplinary
research, particularly within the framework
of the International Classification of Func-
tioning, Disability and Health (ICF) [21].
Recent longitudinal studies have docu-
mented statistically significant declines in
muscle strength, especially in the hip abduc-
tors and knee extensors, as well as worsening
functional parameters, including reduced
walking speed, impaired dynamic balance,
diminished ability to rise from a seated po-
sition, and limitations in upper limb function
and overall mobility. At the same time, levels
of participation in activities of daily living,
household independence, and overall physical
activity remain relatively stable over the first
year of follow-up [22; 23].

Physical interventions in gerontological
rehabilitation demonstrate substantial po-
tential for preventing sarcopenia and main-
taining functional independence in older
adults. In particular, programs incorporating
resistance training enhance muscle strength
and mass, thereby slowing age-related ske-
letal muscle atrophy. Aerobic exercise, in
turn, improves endurance by increasing ca-
pillary density, mitochondrial content, and
enzymatic activity within muscle tissue. The
combined effects of these training modalities
bolster the ability to engage in activities of
daily living, an essential factor for sustaining
independent functioning among older indi-
viduals [24; 25].

A study conducted in an inpatient setting
demonstrated that enhanced, individualized
exercise programs yield superior functional
outcomes in physically frail older patients
compared to standard care protocols. These
findings support the integration of such tai-
lored exercise regimens into clinical prac-
tice to improve physical condition, overall
well-being, and quality of life among medi-
cally vulnerable older adults [26].

Regular physical activity also serves as
a powerful preventive measure against non-
communicable diseases. Multiple studies

®isnyHa Tepanis, peabinitauis
Ta CNOPTUBHA MeAULIMHA

43

Physical Therapy, Rehabilitation
and Sports Medicine



EkcnepumeHTanbHa i kniHiyHa meguumHa  94(2)2025

Experimental and Clinical Medicine

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

have shown that engaging in exercise is as-
sociated with reduced risks of ischemic
heart disease, stroke, certain cancers, and
type 2 diabetes; prevention of postmenopausal
osteoporosis and a lower likelihood of osteo-
porotic fractures; mitigation of hypokinetic
consequences such as diminished cardio-
respiratory endurance and autonomic dys-
function; prevention of accidental falls and
related injuries; and positive effects on cog-
nitive function, reductions in anxiety and
stress levels, and enhancements in self esteem
and psycho emotional well being [27; 28].

Physical therapy plays a pivotal role in
maintaining and enhancing the quality of
life in older individuals, particularly by
preserving functional independence and
preventing complications. Key areas of in-
fluence include improvements in mobility,
fall prevention, pain reduction, expedited
recovery after illness or surgery, and manage-
ment of chronic disease symptoms.

Physical therapy has a positive impact on
the functional capacity of older adults to per-
form activities of daily living, thereby sus-
taining their independence in home environ-
ments. Coordination, balance, strength, and
flexibility exercises help maintain self-care
abilities and encourage ongoing social par-
ticipation [29].

Fall and Injury Prevention. With advancing
age, the risk of falls increases significantly,
contributing to higher rates of disability.
Physical therapy reduces this risk through
balance training, lower limb strengthening,
and spatial orientation exercises.

Fall prevention programs have been recog-
nized as an effective means of decreasing
hospital admissions and associated health-
care costs [10].

Pain Management. Chronic pain in older
adults, particularly due to osteoarthritis, fi-
bromyalgia, and musculoskeletal dysfunc-
tion, significantly diminishes quality of life.
The adverse effects of pharmacological
treatments in this population make physical
therapy an essential non-pharmacological

component of a comprehensive management
approach [30; 31].

Massage in Geriatric Physical Therapy.
Clinical Significance and Therapeutic Po-
tential. In gerontological practice, massage
is recognized as an effective non-drug inter-
vention aimed at enhancing the functional
status of the musculoskeletal system, reducing
pain and anxiety, and preventing hypokinesia
in older individuals. Therapeutic massage
techniques activate local blood and lym-
phatic circulation, alleviate muscular stiff-
ness, and stimulate the release of neurotrans-
mitters that improve psychoemotional well
being. This modality is particularly valuable
for patients with limited mobility or comorbid
chronic conditions that render active exer-
cise difficult or contraindicated [32].

Clinical studies indicate that regular thera-
peutic massage in older adults leads to re-
ductions in chronic pain intensity, improve-
ments in sleep quality, decreases in anxiety
and depressive symptoms, and enhance-
ments in overall quality of life. For example,
a 2022 systematic review demonstrated the
positive impact of massage on alleviating os-
teoarthritis and fibromyalgia symptoms in
geriatric patients [33]. Soft, slow, age-adapted
techniques (geriatric massage) are preferred,
as they deliver therapeutic benefits without
the risk of overload or adverse reactions.

Massage can also serve as an alternative
to minimal physical activity for bedridden
patients and those at high risk of falls. It en-
hances proprioceptive sensitivity, presserves
muscle flexibility, and reduces the risk of or-
thopedic complications. An individualized
approach that takes into account age-related
changes, comorbid conditions, and potential
contraindications — such as severe vascular
disorders, dermatological diseases, or acute
infections — is essential.

Massage is an effective non-pharmaco-
logical intervention for reducing pain, im-
proving mobility, and managing chronic
symptoms in older adults. For example,
studies have demonstrated that therapeutic
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massage leads to decreases in pain intensity,
as measured by the Visual Analog Scale
(VAS), and improvements in the affective
component of pain among elderly patients
[34; 35].

Application of Physical Therapy Modalities
in Geriatric Practice. In geriatric physical
rehabilitation, significant emphasis is placed
on physical agents with pronounced physio-
logical effects, such as galvanic current
therapy, drug electrophoresis, ultrasound,
magnetotherapy, and inhalation techniques.
Galvanic currents and drug electrophoresis
are used to modulate neurovegetative tone,
enhance microcirculation, reduce muscle
tension, and provide analgesia in the con-
text of chronic degenerative dystrophic con-
ditions characteristic of advanced age [36].
The use of these modalities in older patients
requires careful dosing and individualized
parameter selection, owing to decreased
nervous system reactivity, slowed nerve con-
duction, and a general reduction in adaptive
capacity with aging [37].

When prescribing physical agent-based
treatments, it is essential to account for
older patients’ heightened sensitivity to
such modalities. Therefore, therapeutic
interventions should begin at minimal inten-
sities, with gradual parameter escalation
based on individual tolerance. Procedure
durations are typically reduced by [20-30] %
compared to programs for middle-aged
adults, while the total number of sessions
may be increased to compensate for the
slower tissue regeneration and functional
recovery seen with aging. For electrophoresis,
it is advisable to halve the concentration of
the medication, and for inhalation mixtures,
to reduce the dose by a factor of three to four.
These modifications enhance treatment
safety and enable clinically meaningful out-
comes without overloading the aged and
physiologically compromised body.

Application of Additional Physical Therapy
Modalities in Geriatric Rehabilitation. Within
a comprehensive physical therapy program

for older adults, respiratory exercises and in-
halation techniques are widely employed to
improve pulmonary ventilation, prevent
lower airway congestion, and reduce dyspnea
in chronic obstructive pulmonary disease.
In gerontological practice, diaphragmatic
breathing, postural drainage, and device-
assisted aerosol therapy using hypoaller-
genic agents at reduced dosages are particu-
larly recommended [38].

Moreover, pulsed Short Wave Diathermy
(SWD) and magnetotherapy serve as effec-
tive modalities in the physical rehabilitation
of older patients. These techniques exert
gentle yet consistent anti-inflammatory, an-
algesic, and vasotropic effects. SWD en-
hances tissue trophism by improving local
blood flow and reducing chronic inflamma-
tion, which is particularly beneficial for de-
generative changes in joints and soft tissues.
Magnetotherapy, in turn, positively modu-
lates the autonomic nervous system, nor-
malizes blood pressure, and provides an anti-
stress effect, as demonstrated in multiple
clinical studies within geriatric inpatient set-
tings [39].

Electrical Stimulation in Geriatric Re-
habilitation. Special emphasis in the rehabili-
tation of older adults is placed on electrical
stimulation —a method used to prevent muscle
atrophy, enhance distal limb circulation,
and maintain muscle tone in cases of
hypokinesia or partial immobilization. Low-
frequency pulsed currents with minimal am-
plitude settings are most commonly em-
ployed, allowing safe stimulation of
weakened muscles without overloading the
neuromuscular apparatus [40].

The combined application of these mo-
dalities within individualized programs
helps optimize functional status, reduce
symptoms of chronic conditions, and overall
enhance the quality of life of geriatric patients.

Innovative Physical Therapy Modalities
in Geriatric Practice. Contemporary geronto-
logical physical therapy increasingly incor-
porates low-level laser therapy, which exerts
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anti-inflammatory, analgesic, and biostimu-
latory effects. Laser technologies are utilized
for chronic joint pain, osteoarthritis,
neuropathies, and post-stroke dysfunction.
The technique’s precision, pain-free applica-
tion, and excellent tolerability in older
patients have been confirmed by clinical
trials [41].

Equally important is thermal therapy,
which encompasses paraffin, ozokerite,
mineral mud, and thermal water applications.
Heat exposure enhances local microcircula-
tion, reduces muscle tone, facilitates the re-
moval of metabolic byproducts, and alleviates
joint stiffness. In geriatric populations, thermal
treatments have demonstrated positive out-
comes for rheumatic conditions, chronic
lower back pain, and fibromyalgia [42].

Emerging Biotechnological Interventions
in Physical Therapy. Recently, biotechno-
logical methods have been actively inte-
grated into physical therapy, including
electrical stimulation with biofeedback,
transcranial magnetic stimulation (TMS),
and neuromodulation. These technologies
are applied not only to restore physical
function but also to improve cognitive status
in individuals with dementia, Parkinson’s
disease, and geriatric depressive disorders.
Particular emphasis is placed on individua-
lized digital interventions that adapt stimula-
tion levels to each patient’s specific neuro-
physiological parameters [43].

Thus, the fusion of classical and cutting-
edge physical therapy technologies enables
a high degree of personalized care in geron-
tology and supports the achievement of du-
rable rehabilitation outcomes.

Occupational Therapy, Balance Training,
and Sensory Stimulation in the Physical
Rehabilitation of Older Patients. Occupa-
tional therapy is an integral component of
the multidisciplinary approach in geriatric
rehabilitation, as it focuses on preserving or
restoring self-care skills, productive activities,
and social engagement. Occupational therapy
techniques assist patients in adapting their

living environments to their functional limi-
tations, enhancing home safety, and reducing
reliance on external support. Research has
demonstrated that occupational therapy in-
terventions effectively lower the risk of in-
stitutionalization and improve quality of life
among older adults [44].

Balance and Coordination Training.
Balance and coordination training are critical
for fall prevention, a leading cause of in-
jury and mortality among individuals aged
65 and older. Employing specialized programs
such as the Otago Exercise Programme, Tai
Chi, or unstable surface training leads to sta-
tistically significant improvements in pos-
tural control, lower limb muscle strength,
and reductions in accidental falls [45].

Sensory Stimulation. Sensory stimula-
tion encompasses tactile, vestibular, visual,
and auditory inputs aimed at preserving
cognitive activity, preventing sensory depri-
vation, and supporting psycho emotional
well being. For example, the use of multisen-
sory "Snoezelen™ rooms or simple sensory
panels in long-term care facilities is asso-
ciated with reductions in agitation, anxiety,
and aggression in individuals with dementia.
Furthermore, sensory interventions enhance
spatial orientation abilities and help main-
tain integrative brain function [46].

Integrating occupational therapy, balance
training, and sensory stimulation into a com-
prehensive physical rehabilitation pro-
gram for older adults allows interventions to
be optimally tailored to each patient’s indi-
vidual needs and functional status.

Fall Rehabilitation in Older Adults.
Falls in older adults often lead to serious
physical, psychological, and social conse-
guences, including fractures, fear of recur-
rent falls, reduced mobility, and increased
dependency on caregivers. According to
the World Health Organization, every year,
one-third of individuals over 65 experience
at least one fall, and approximately 10 %
sustain serious injuries requiring hospitali-
zation or prolonged recovery [47].
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A comprehensive post-fall rehabilitation
program should employ a multicomponent
approach: targeted exercise to restore muscle
strength and balance, psycho-emotional support,
occupational therapy to enhance activities of
daily living, and home environment modifi-
cations. Interventions that focus on func-
tional movement training, personalized support,
and the gradual progression of intensity have
proven particularly effective [48].

Targeted physical therapy following
falls not only facilitates physical recovery
but also significantly reduces the fear of
falling again, a known independent risk
factor for reduced activity levels and de-
pression in older adults [49]. Patients who
have experienced multiple falls derive
particular benefit from supervised group
exercise programs that include balance
training, stretching, and low-intensity
aerobic activity.

Overall, effective post-fall rehabilitation
enhances physical function, boosts confi-
dence in one’s abilities, improves quality
of life, and decreases the likelihood of future
hospitalizations.

Adaptive Physical Activity (APA) in geron-
tology refers to a system of individualized
exercise regimens that take into account
patients’ age, functional capacity, comor-
bidities, and psychological status. In geronto-
logical practice, APA is a key component
for maintaining mobility, preventing falls,
and reducing the risk of disability. APA pro-
grams may include modified aerobic exer-
cises, balance training, flexibility routines,
and strength training tailored to an indivi-
dual’s limitations and needs. Individuali-
zation is crucial: incorporating rest intervals
between sets, gradual intensity progression,
and the use of assistive devices or support.
Research has demonstrated that regular
participation in APA enhances functional
independence, improves cardiovascular
health, supports psycho emotional well
being, and elevates quality of life in persons
aged over 65 years [50].

Role of the Interdisciplinary Team in the
Rehabilitation of Older Adults. Effective
rehabilitation in gerontology is not possible
without the coordinated efforts of an in-
terdisciplinary team comprising physi-
cians (geriatricians, physiatrists), physical
therapists, occupational therapists, psycho-
logists, nurses, social workers, and, as needed,
nutritionists and speech language patho-
logists. Coordination among these specialists
enables the development of an individua-
lized intervention plan that addresses the
patient’s physical, cognitive, and emotional
status, level of social support, and living
environment. This comprehensive approach
significantly reduces hospitalization risks,
enhances treatment adherence, and pro-
motes sustained improvements in func-
tional outcomes [51].

The multidisciplinary care model is
recommended by most international geriatric
care guidelines, including those from NICE,
WHO, and other leading authorities [52].
This model helps improve the quality of
life for older adults.

Discussion

Physical therapy in geriatric practice exhibits
an exceptionally broad range of positive ef-
fects, as evidenced by numerous clinical and
review studies. Regular physical activity in
older adults significantly reduces the risk of
major non-communicable diseases, particularly
cardiovascular conditions, osteoporosis, and
type 2 diabetes, as well as decreases the inCi-
dence of falls and resulting disability. Meta-
analytic data confirm that individualized
exercise programs, especially combined aerobic
and resistance training, are associated with
statistically significant improvements in
functional status, reductions in depressive
symptoms, and enhancements in quality of
life among older individuals [10; 53; 54].

Equally important is a comprehensive
approach that incorporates adaptive physical
activity, massage, other physiotherapeutic
modalities, and the work of an interdiscipli-
nary team. This strategy, which takes into
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account age-related changes and the patient’s
cognitive and emotional status, effectively
addresses not only somatic health but also
psychosocial adaptation. Recent WHO
guidelines emphasize the necessity of inte-
grating rehabilitation interventions into pri-
mary healthcare systems for individuals
aged 65 and older [55-57].

Despite the existing evidence of effective-
ness, several challenges remain: low partici-
pation rates in physical activity among older
adults, a shortage of specialists in geriatric
rehabilitation, and limited resources across
many healthcare systems. Consequently, it is
essential to further strengthen the evidence
base regarding optimal therapy programs
and to implement educational strategies
aimed at increasing patient motivation and
training qualified professionals.

Conclusions

Physical therapy is indispensable in geriatric
care, as it effectively preserves muscle
strength, flexibility, balance, and endurance,
thereby maintaining functional indepen-
dence and reducing the risk of falls, chronic
pain, and functional decline. Individualized,
multimodal exercise programs — particularly
those combining aerobic and resistance
training — demonstrate statistically signifi-
cant benefits for functional status, mental
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®I3UYHA TEPAIIIA Y TEPOHTOJIOTTi: MOXKJHABOCTI MOKPAIIIEHHS
AKOCTI &KUTTS B YMOBAX CTAPIHHSI HACEJIEHHSA

VY craTTi mpoBEAEHO OISl CYy4aCHUX MiIXOAIB 10 (i3WYHOI Teparii B TepOHTOJIOTIYHIN
MPaKTHIIl 3 METOIO 30epeKeHHs (PYHKI[IOHATHHOT HE3aJIEKHOCTI Ta MiABUIIICHHS SIKOCTI KUTTS
oci0 BikoM 65 Ta 6inblie pokiB. CTapiHHS HaceleHHs 301IbIIy€e 3HaYeHHs MPO(IIAKTUKU He-
1HQEKIIHHIX 3aXBOPIOBaHb, PU3MKY Ma/IHb Ta IIBUIKOI BTPaTH (YHKIIOHAILHUX MOKIMBOCTEN.
ABTOpH MiJKPECITIOIOTh, 10 PEryysipHa ajanTuBHA (i3UYHA aKTHBHICTH JOCTOBIPHO 3HIKYE
PHM3HK CEpPIIeBO CYIMHHUX 3aXBOPIOBAHb, OCTEONIOPO3Y, IIYKPOBOTO /11a0€Ty, a TAKOK MOJIIIIITY€E
KOTHITUBHI QyHKIIT 1 ncuxoemouiinuit ctan (SMD (Standardized Mean Difference, cranmap-
TU30BaH1 cepeHi pi3HuLll) ~ 0,5 17151 KOTHITUBHOTO pe3epBy, ~ —0,6 U1 3HIKEHHS TPUBOXKHOCTI).
InuBiTyani3oBaHi IporpaMu BIOPaB, 10 MOEAHYIOTh aepoOiKy Ta CHIIOBI TPEHYBaHHS, IEMOHCT-
PYIOTh CTATUCTUYHO 3HAUYIII HOMIMIIEHHS (PYyHKIIOHAILHOTO CTAaTyCy, 3HHKEHHS JACTIPECUBHUX
CHUMIITOMIB 1 MIABUIIEHHS CaMOOLIHKU. OKpeMUi pO3aiil MPUCBSIUYEHO HEMEAMKAMEHTO3HUM
METOAaM: JIKyBaJIbHOMY Macaxy, (i3MYHUM areHTaMm (TrajbBaHi3allis, eleKTpodopes, yIbTpa-
3BYK, MarHiToTepartisi), IMXajJbHUM 1 IHrasIiiHuM TexHikam, YBY Ta maraitoreparii, el1exkTpo-
CTUMYJIAIIT 3 MIHIMQJIBHOIO aMIUIiTyM010. [l MeToauKN €(EeKTUBHO 3MEHIIYIOTh O1J1b, 110 -
KpalllyOTh MiKPOLUPKYJIALIIO, 3HU)KYIOTh M’ 130BY HalPYyTy i CTUMYJIIOIOTh BiTHOBJICHHS TKAHUH
MIPH JIETeHEPATUBHO-TUCTPODIYHUX Tpoliecax. Benmuky yBary npuaijieHo iIHHOBAIlIHHUM TEXHO-
JorisMm: tenedizioreparii, HOCUMUM MPUCTPOSIM, BIPTyajbHIM peasbHOCTi, G103BOPOTHOMY
3B’SI3Ky Ta TPaHCKpaHiaJdbHIA Mar"iTHIA CTHUMYJIALII, K1 3a0€3MeuyoTh BiIJaJIeHUH MOHITO-
PHHT, IEPCOHAII3ALliI0 BTPYUYaHb Ta PO3ILIKUPIOIOTH AOCTYH A0 peadimiTamii 111 MatoMOOLIbHUX
nanieHTiB. MyJnbTUAUCUMILTIHAPHUNA TIAX1] € KIIFOYOBUM ISl PO3POOKU KOMILJIEKCHUX IJIaHIB,
10 BPaxoBYIOTh (Di3MYHUN, KOTHITUBHHIA 1 TICHXOCOIIaTbHUN cTaTtyc monuHu. [ligkpecieHo
HEOOX1THICTh 1HTerpalii (i310TepaneBTUYHUX IHHOBAIIIN Y IEPBUHHY MEANYHY JIAHKY, PO3BUTKY
J0Ka30Boi 0a3u Ta HaBYaHHI (HaxiBIliB.

Knrwouoei cnoea: noxunuii 8ix, myismuoucyuniinapra peabinimayis, KO2HimueHe 300po8 s,
aoanmusHa Qizuyna akmusHicmo, Qiziomepanesmuyri MexHo102ii.
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BUKOPUCTAHHSA MOTOPHOI YsIBU
JJIsA BUBHAUYEHHSA PYXOBUX HAMIPIB
YV JIIOJEH 3 HOPYIIEHHAMMU PYXOBUX ®YHKIIIN KIHI[IBOK
(oryisin JiTepaTypm)

Conogeii C.P., bapabanoe O.B.

Kuiscvruu nayionanvruti ynisepcumem imeni Tapaca llleeuenka, Kuis, Ykpaina

IaTepdeiicu mozok-komm'torep (Brain-Computer Interface, BCI) € nepciekTuBHUM Harpsi-
MOM y He#poiHkeHepii Ta peabimiTaniiHii MEIUIMHI, 30KpeMa Ui MaLi€HTIiB 13 MOPYIICH-
HSAMHU pPYXOBHX (YHKIINA, CIPUYUHEHUMHU aMIyTali€l0 KIHI[IBOK ab0 HEBPOJOTIYHUMHU
ypaxkeHHsIMH. OTHUM 13 KJIFOUOBUX HIAXOJIB y I cdepl € BUKOPUCTAHHS MOTOPHOI ysIBU
(Motor Imagery, MI) nis BU3HaueHHs pyXOBUX HaMIpiB, 1110 103BOJIsIE €(hEKTUBHO KepyBaTHU
IpOTE3aMU Ta HEUPOTEXHOJOTIYHUMHU MPUCTPosiMU. JlaHa poOoTa aHami3y€e Cy4acHi METOIH
interpanii M1 y peabinitaniifai nmpouecu, 30Kkpema ii 3acToCyBaHHS Y BIIHOBJIEHHI PYXOBHX
¢dynkii micas ammyranii. Oco6srBa yBara NpuAUISETHCS MEXaHi3MaM JETEKIi pyXOBUX Ha-
MipiB 3a nmonomoror enekrpoeHnedanorpadii (EEI'), 30kpema cuHXpoHi3allii Ta 1eCUHXPO-
Hi3alii, mos's3anux 3 neBHuMHU noaismMu (Event Related Desynchronization, ERD ta Event
Related Synchronization, ERS), siki € o0CHOBHUMHU XapaKTepUCTUKAMU CEHCOMOTOPHUX PHUT-
MiB ITiJ1 Yac ySIBHOTO pyXy. PO3TIISHYTO eKCIIepUMEHTaIbHI JOCITIKEHHS, 1110 OLIHIOIOTH ede-
ktuBHicTh MI y peabinitanii Ta kepyBaHHi npote3amu. [IpoananizoBaHo 3actocyBanHs MI
JUTSL 3MEHIIeHHS ()aHTOMHOTO OOJII0 Ta TOKPAIICHHS COMAaTOCEHCOPHOT KOPTHKAIBHOI Opra-
Hi3allii, a TaKOX KOHTPOJIIO MPOTE31B HWKHIX KIHIIBOK, 320€3MeUy0UY MPUPOAHE BITUYTTS
PYXIB HaBITh y CKJIAJIHUX YMOBax. PO3IIIIHYTO OCHOBHI BUKJIMKH, OB’ s13aH1 3 HU3bKHUM CITiB-
BinHOMmeHHAM curHai/mryMm B EED Ta innmuBinyansHuMU BigMiHHOCTSIMU B MI-31110HOCTSIX Ta-
1ieHTiB. Pe3ynpTaTu ananmizy NOIATBEPAXKYIOTh, 1[0 TexHojorii MI MoxyTb cyTTeBO
HNOKPALIUTH SIKICTh KUTTS 0cCi0 13 MOPYUICHHAMH PyXOBUX (YHKIIiH, crpusioun sk ¢izuy-
HOMY, TaK 1 KOTHITUBHOMY B1IHOBJIEHHIO. [lepcrieKTHBHI HaNpsiMU MOJANbIINUX JTOCH1IKEHb
BKJIFOYAIOTh ONTHMI3aLlil0 aJITOPUTMIB pO3Mi3HABaHHS PyXOBUX HaMipiB, MMiABUILIEHHS TOUYHO-
cti EEI'-inTepnperanii Ta po3mupenHs MoxnuBocted MI y kepyBaHHI CKJIaJIHUMU TPOTE3-
HUMH CHCTEMaMH.

Knrouosi cnosa: inmepgetic Mo30Kk-Komn tomep, HEUPONIACmMuUyHicms, peadinimayis nicjsi
amnymayii, npocHO3Y8AHHS PYX08020 HAMIDY, (panmomuuil Oilb.
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Beryn

TepMmin «iHTEpdEic MO30K-KOMIT FOTEP»
(Brain-Computer Interface, BCI) 6yB odi-
[iiiHO BU3Ha4YeHUi y uepBHI 1999 poky Ha
[Mepmriit Mi>kHapoaHIH KOH(EpeHIii 3 Tex-
Hojorii BCI sk «..cuctemMa KOMYyHIKaIlii,
10 HE 3aJICKUTH Bl HOPMATbHUX BUX1THUX
NUTSX1B MO3KY uepes nepudepruyti HepBU Ta
M’si3u» [1]. Ha Toii MOMEHT 116 BU3HAUEHHS
Oyno crBopeHe ams BiamexyBanHusa BCI Bix
IHIIUX TOMOMDKHUX KOMYHIKallIHHUX MTPH-
CTpOiB, SKi BHKOPHCTOBYIOTH 3aJIMIIKOBI
MOTOPHI LIUIAXH, TaKi SIK pPyXu o0nuuusi abo
oueit. 3 toro vacy inrepec 10 BCI 3nauHO
PO3IIMPHUBCA, 1 CbOTOJIHI BOHM BHUKOPUCTO-
BYIOTHCSI HE TUIBKH K 3aCO0M KOMYHIKAIIi,
a i JUI pO3LIMPEHHSI MOTOPHUX, CEHCOPHHUX
Ta IHIKX (QYHKIIHA.

VY 3B’sa3ky 3 uum BCI cTanu BaxxiamBum
HaIpsIMOM Y Trajty3i HelpoiHKeHepii Ta pea-
OimitarniiiHol MmenquuuHu. BoHu € cucre-
MaMH, IO JO3BOJISIIOTH KEPyBaTH 30B-
HIIIHIMU IPUCTPOSIMHU HA OCHOBI 1H(opMa-
1ii, OTpUMaHoOi 3 IIEHTPAIbHOI HEPBOBOI
cuctemu. Texnousorii BCI npononyooTs
HOB1 HEHPOIH)KEHEPHI pillieHHS AJis peadi-
JiTarii MmamieHTiB, SKi 3a3HANM aMIyTarlii
a00 HEWpPOJIOTIYHHUX YIIKOJKEHb, 1 TOMY
AaKTUBHO BIPOBAKYIOTHCS B CTpaTerii Ji-
KyBaHHS Ta peaOumiTarii I IIUPOKOTO
KOJIa MaIli€HTIB.

OnHi€ro 3 KIIFOYOBHX 3a/1a4 € JETEKIs Y1
IPOTHO3YBAaHHS PYXOBOTO HaMipy 3a JIOIO-
Mororo enektpoennedanorpadii (EET).
JocnipkeHHs y 1iid cdepi  JeMOHCTPYIOTh
pPI3HUH piBEHb TOYHOCTI PO3IMTi3HABAHHA,

I10 3aJeKUThH BiJl 32CTOCOBAHUX METO/IIB
aHaJi3y CUTHaJIB.

Cepen MeTomiB JETEKIi PyXOBOTO Ha-
Mipy 0coOJNHBY yBary mpUBEpTa€ MOTOpHA
ysaBa (Motor Imagery, MI), ockiibku BOHa
aKTUBYE Ti * caMi HEHpPOHHI Mepexi, 110
i peanbH1 pyXH, 10 POOUTH 11 MEPCIEKTH-
BHUM iHCTpymMeHTOM Yy BCl-cucremax [2].
Bukopucranus MI y peaOunitanii 6a3yeTbes
Ha 37JaTHOCTI MO3KY /10 HEMPOIIACTUYHOCTI,
IO CHpHsi€ MOKPAIIEHHIO MOTOPHUX HaBU-
YOK HaBiTh 0e3 (i3MUHOI aKTUBHOCTI [3; 4].
V 38’513y 3 tum MI posrisinaeTses sik nepce-
NEKTHBHHUI IHCTPYMEHT He JIUIIe st (i3ud-
HOl pealimitamii, ame ¥ I 3araiabHOI
HEMPOKOTHITUBHOI CTUMYJISLIT, aKTUBY-
104K 00J1aCTi, OB’ SI3aHi 3 YBaroo, mam’siTTto
Ta IPUUHATTSAM PIlLIEHb.

et miixia 0coONMBO IIIHHMIA Y BUTIAIKAX,
KOJH ()131YHI BIIPABU € HEMOKIMBUMU Yepe3
BTOMY a00 ¢iznuni oomexennsa, MI mpo-
MOHY€E aJbTEPHATHUBHUI, MaJTOBUTPATHHI
METOJ BiHOBJIEHHsS. Xouya €(pEeKTUBHICTh
MI y BiIHOBJIEHHI PyXOBO1 aKTUBHOCTI
Oyna miATBepIKeHa ISt OCi0 13 HEBPOJIOTiY-
HUMH TIOPYIICHHSAMH, TAKUMH SK 1HCYJIBT
yu xBopoOa [lapkiHcoHa, AOCHIIKEHHS
BIUMBY MI Ha mariieHTiB 13 nepupepruyHIMU
VIIKOJKCHHSIMH, 30KpeMa TICIsl aMmITyTa-
11, 3aJIMIIAaThCsa oOMexxeHuMH. OHAK, €
JlaHl Mpo Te, IO 3JaTHICTh 0 MOTOPHOI
ySIBU y TaKUX Malli€eHTIB 30epiraeThcesl.

Hanpuknan, y mocrmimkenHi [S] Bu3Ha-
YEHO, 110 TTICIISl aMITyTallil BEpXHBOT KIHIIIBKA
HEWPOHHI MEpexi, sIKi BIAMOBIAAIOTH 32 MI,
3aJIMILIAKOTHCSI AKTUBHUMM, 1 1151 aKTUBHICTb
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BIJIPI3HAETHCS BIJI Ti€T, IO BUHUKAE 1] Yac
crpobu pyxy (aHTOMHOIO KiHIIBKOIO.
Kpim Toro, 30epexeHa TOUHICTh Ta BiJIO-
BIJIHICTh Yacy YSBHOTO PyXy peaIbHOMY
BUKOHAHHIO JI03BOJISIIOTH BUKOPHUCTOBYBATH
MI y peaGinitanii oci6 micis ammyTaii [6].

Takum 4MHOM, €KCIIEpUMEHTAIIbHI JOCTi-
JDKEHHS MIATBEPDKYIOTh, 10 Tporiec peadi-
JiTamii TamieHTIB TICIs aMIyTalii MOoXKe
e(eKTHBHO BUKOPUCTOBYBATH TEXHOJOTI{
MI. BomHouac 9iTKICTh 1 TOYHICTh PYXOBHX
YSBJIEHb MOXKYTh OyTH MOpPYIIEHI, 0COOINBO
JUTS CKITaJTHUX pyXiB. Bukopucranus nporesa,
y CBOIO 4epry, CIpHsi€ IIBHIKOMY MOKpa-
[IEHHIO MOKa3HUKIB MI fK 11 OOUHUYHUX
pyXiB cyrio6iB, Tak i 1y xoabou [7].

3araipbHOBIAOMO, IO aMITyTallis Mae
3HAYHWI BIUIMB HA SKICTH YKATTS HALIEHTIB.
@Di3UYHO 1€ MPU3BOIUTH JO TPYAHOIIIB
y MOOUTBHOCTI Ta (PyHKIIIOHAIBHOCTI, 8 TAKOX
10 6oito Ta panToMHUX BimuyTTiB. [lcuxo-
JIOTIYHO HACIHiIKU MOXYTh OYyTH cCepilos-
HUMH, BUKJIMKAIOYH JCTIPECII0, TPHBOXKHICTh
1 TOCTTPaBMAaTUYHUI CTPECOBUN pO3Ta.
[TamieHTH 3 aMIyTOBAaHUMH KiHIIIBKAMU
YacTO CTUKAIOTHCS 31 CTUTMATH3AIIEI0 Ta
COIIAJIbBHUMHU TpyIHOIIaMH [8]. OKpiM 11BOT O,
aMIyTallisg TaKOXXK Ma€ 3HAYHUI €KOHOMIY-
HUM BIUIMB, 30KpeMa yepe3 BUCOKI MEAUYHI
BUTparu. baraTo maii€eHTiB TakoX CTHKa-
IOTBCS 3 TPYJHOIIAMH MTOBEPHEHHS 10 PO-
60TH, 10 TPU3BOJUTH 0 3HUKEHHS
JIOXOiB 1 (hiHAHCOBOI HECTAOITLHOCTI.

3 orAy Ha CKJIAJIHICTh ajanTaiii ocio
13 MOPYIIEHHAMHU PYXOBHUX (QYHKIIN KIHLII-
BOK BHHHKA€ HEOOXITHICTh Y HOBUX METO-
Jax peaduriTanii, 110 MOXYTh MOKPAIIUTH
K (I3UYHMM, TaK 1 KOTHITUBHUI CTaH ma-
1i€HTIB. Y oMy KoHTEKCTI MI € mepcriek-
THUBHUM 1HCTPYMEHTOM, OCKLIBKU JT03BOJISIE
aKTUBYBATH BIJIMOBIIHI HEUPOHHI MeEpexi
6e3 ¢iznunoro pyxy. Buxkopucranns MI s
BU3HAUEHHS PYXOBUX HaMIpiB BIAKpUBAE
MOXKJIMBOCT] JUI €(EKTUBHOTO KEepYyBaHHS
poTe3aMH Ta HEMPOTEXHOJIOTTYHUMH TPU-
CTPOSIMH, 1110 3HAYHO PO3IIUPIOE MOXKIIUBO-
cTi peabumitaii. BpaxoByrouu 3pocrarouy

POJIb TEXHOJIOT1H MO30K-KOMIT FOTEp Ta IXHii
MOTEHIIIa] y BiIHOBJICHHI MOTOPHUX (YHK-
LiH, JOCIipKeHHs MexaHi3MiB M1 € Han3Bu-
YalHO AKTyaJbHUM 3aBJaHHAIM Cy4acCHOI
HEUpPOHAYKH Ta peadlTiTaliiHOT MEAUITUHH.

Merto¥o nociipKeHHs OyB MOIIYK 1 aHaTi3
CY4YaCHHX JIOCTIIKEHb 1110/10 BUKOPUCTAHHS
MOTOPHOI YSIBU IS JICTEKIIiT pyXOBHX HaMIpiB
3a JOMOMOT 010 eleKkTpoeHnedamorpadii
y KOHTEKCTI peadiniTamii ocib 3 ammyTarii-
SIMU Ta HEBPOJIOTTYHUMHU yPaKEHHSIMH.

Marepiaum i meToan

VY nocnimkeHHi 3acTocoBaHo 0i0iorpa-
¢biuHMi aHaANI3 HAYKOBOI JIITEpaTypH 1010
BUKOPHUCTAHHS MOTOPHOI YSIBU y CUCTEMAax
BCI mnsa petexuii pyxoBux Hamipi. [H(op-
Marriiina BuOipka OazyBayiacsi Ha peIeH-
30BaHUX CTATTAX Ta KOH(]epeHUIHHUX
marepianax 3 6a3 manux IOPscience, Sage
Publications, Frontiers Media, IEEE
Xplore, Springer Nature ta MDPI. Bin6ip
3MIACHIOBABCS 32 KJIIOYOBUMHU CJIOBaMU
brain-computer interface, motor imagery,
EEG, movement intention detection 3 akuen-
TOM Ha eKCHEepPUMEHTAJIbHI Ta KJIIHIYHI J10C-
JipKeHHs octaHHIX 10 pokiB.

Pe3yabTaTH TA iX 00roBOpeHH

[Hdopmartist mpo TEXHOOTIIO YITPABITIHHS
npote3amu 3a goromororo EET € HeoOxin-
HOIO JIJIS1 KPAIoro po3yMiHHS MOJAJIBIINX
JOCTIPKeHb. 3HAaHHSA MPHUHIMUIIB poOOTH
iHTepdeiicy MO30K-KOMIT'IOTEp, MeXaHi3-
MiB 0OpOOKH MO3KOBHX CHTHAIIB Ta 0CO0-
JUBOCTEH MOTOPHOI ysSBU J03BOJISIE
€(EKTUBHO OLIIHIOBATH PE3yJbTAaTU EKCIle-
pUMEHTANBHUX JociimkeHb y cdepi BCI
Ta HelpopeaOimiTanii. Lle, y cBoto uepry,
CHpUs€ BIOCKOHAIECHHIO CYy4aCHUX MiAX0-
JiB 10 BIJHOBJIEHHS PYXOBHX (YHKIIIH
y MAI€HTIB 13 MOPYIICHHAMH KiHI[IBOK.

Cucrema kepyBaHHsI IPOTE€3aMU Ha OCHOBI
EEI" BUKOpUCTOBYE MO3KOBI XBHWIIi, SIKI (hiK-
cytoteesi 3a gomomoror EEI-mpunanis,
1 IepeTBOPIOE 1X HA BUKOHABYI KOMaHH Ye-
pe3 inrepdetic BCL. LleHTpanbHa KOHIIEHIIis
texHosorii BCI monsirae y cTBOpeHHi Ka-
HaITy 3B’S3KY, SIKUH IIEPETBOPIOE aKTUBHICTh
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MO3KY Ha MeXaHI4Hi dii Jyist mpoTe3iB. Tex-
Hika peectpauii EEI" Bimoma cBo€ro edexTu-
BHICTIO Ta €KOHOMiuHicTI0. BoHa mosirae
B PO3MIIIEHHI JEKIIBKOX E€JEKTPOIiB Ha
MIKipi Mali€HTa s BUSBJICHHS IIepeOpaib-
HUX curHaiiB [9]. OQHaK OJTHUM 13 BUKJIMKIB
Bukopuctanas EEI € il cXuibHICTB 10 eJ1eK-
TPUYHUX MEPEIIKO/], BKIIOYA0UN 0i0eseK-
TpuuHi curHanu, taki sk EKI, mo
MPU3BOJIUTE 10 BiJIHOCHO HU3BKOTO CITiBBIJI-
HomeHus curHa/mmym (Signal-to-Noise Ra-
tio, SNR). B pesysnbrari curtam EET” marots
HU3BbKY aMILTITYly, 3a3BUYall BUMIPSAHY
B MIKpOBOJIbTaX, Ta YACTOTHHH JTiaria30H BiJI
1 mo 100 I'nr. J1ms 3axorutenns curaanis EEI
MEPEBAKHO BUKOPHCTOBYIOThCS HEIHBA3U-
BHI METOJIH, X04a B JISIKMX BHUITAIKAX TAKOXK
MOXXYTh 3aCTOCOBYBATHCS 1HBa3HBHI METOIH,
10 PEeaTi3ylOThCs 32 JOMIOMOTOKO CIIeITiai-
30BaHHUX ENEKTPOiB, IO KPIMISATHCS 10
KOPH TOJIOBHOTO MO3KY 200 HaBiTh BCTABIISA-
I0ThCS BCepeInHy MO3KY [9]. [HBa3uBHI Hell-
pOBI3yalTi3aliifHi METOAM HaJalTh TOYHI
CHUTHAJH /1711 KOHTPOJTIO TIPOTE3iB, ajle MalOTh
PHU3MKH, Taki K 1HQEKIi Ta CKIa 1 Xipyp-
TiYHI BTpy4YaHHs, TOMY JaHE TOCHTIIKEHHS
30CEePEHKYETHCSI BUKIIFOYHO Ha HEIHBA3WB-
HHX METOJIaX, SIK1 OLTBIIIE 3aCTOCOBYIOThCS Ye-
pe3 CBOIO OE3MeKy Ta 3pPyqHICTb.

Cuctrema Ha ocHoBi EEI' BukopucroBye
MO3KOBi CHUTHAJIHU I KEPYBAaHHSI PyXOM
poTe3a, NEPETBOPIOIOYH MO3KOBY aKTHB-
HICTh Ha BUKOHYBaHI KOMaH/I! Yepe3 TEXHO-
aorito BCI. Sk pe3ynbTar, aMnyTaHnTu
OTPUMYIOTH BIJUYTTS BIJIHOBJIEHOI aBTOHO-
Mii, moiOHe 10 MPUPOAHOI (PYHKIIIOHAIIb-
HOCTI iXHIX KIHI[IBOK. KpiMm Toro, ms
TEXHOJIOTiS I03BOJISIE TM BiAYYBAaTH JOTUKOBI
BIIYYTTS Yepe3 NpoTe3Hy KiHuiBKy [10].

o0 edexkTuBHO KepyBaTH MPOTE3aMHU
3a qonomororo EEI, BaxinBo BpaxoByBa-
TH MEXaHi3MHU, IO JIe)aTb B OCHOBI (op-
MYBaHHS MO3KOBUX CHTHAJIB, 30KpeMa
MPOLIECH, TOB’sA3aHI 3 MOTOPHOIO YSBOIO.
VsaBieHHS pyXy BUKJIHUKAE crienudiuni
3MiHM B €JIEKTPUYHII aKTUBHOCTI MOTOPHOT
KOPH, 110 MPOSIBISIOTHCS y BUTJIAJI CEHCO-

MOTOpHUX puUTMIB (Sensorimotor Rhythm,
SMR). 1i 3miam MoxHa 3adikcyBaTu 3a
nonomororo EEI" Ta BUKopucratu st BU-
3HAYEHHS HaMipiB KOPHCTYBaya, 110 € KO-
YOBUM acCHEeKTOM e€(peKTHBHOI poOOTH
iHTepdeiicy Mo30K-KoMIT toTep. 30UIbIICHHS
Ta 3MEHILIEHHS OCIMIIIOIYOi aKTUBHOCTI
B IICBHOMY YaCTOTHOMY Jiara3oHi Ha3uBa-
FOTHCSI CHHXPOHI3AITIETO, TIOB’SI3aHOKO 3 TIOJTIEI0
(Event-Related Synchronization, ERS), Ta
JIECHHXPOHI3AIlI€10, TTOB’I3aHOI0 3 MOIIEI0
(Event-Related Desynchronization, ERD),
BIAOBiAHO. HalBaXIMBIMIMMM YaCTOTHHU-
MM Jiarma30HaMH ISl MOTOPHOTO YSIBIICHHS
€ anbda- Ta O0eTa-XBUJl MO3KY. AKTHBHICTb,
BUKJIMKAaHA YSBICHHSIM PyXY JiBO1 Ta Ipa-
BOI pyKH, reHepyeTbes B 30Hax C3 ta C4
MO3KY BIATOBIIHO, TOJII SIK YSIBJICHHS PYXY
CTOIMH TeHepyeThes 13 300U Cz. Pyxu niBoi
Ta MPaBOi CTOI MaiyKe HEMOXKIIUBO Bipi3-
HuTH 3a 1auuMu EET, oCKUIBKY BIAIOBIAHI
KOPTUKaJIbHI 00JIacTi pO3TalIoBaHi HAATO
omm3bpko. KopTukanbsHi 005acTi MOBUHHI
OyTH JOCTaTHBO BEIMKHMH, II00 TeHEepy-
BaTH BiIMiHHI natepHu Ha ¢oHl EEI". Kop-
TUKAIIbHI 0071aCT1 J11BOT pyKH, IPaBoOi PyKH,
SI3MKA Ta CTOIM € BEJIIMKUMH Ta BiIMIH-
HuMHU. OTXe, pyX IIUX YaCTHUH TiNla MUIs-
XOM YSIBIIGHHS MOXXHAa KOHTpOJIIOBATH 32
nonomororo BCI-3acTocyBans [11].

MI € nepcneKTUBHUM ITAXOA0M y pea-
OimiTanii oci0 i3 MOPYIIEHHSAMH PYXOBHX
GbyHKIA. Pi3H1 10oCTiKeHHS TITBEPHKYIOTh
eextuBHicTE M, peectpyroun enextpodizio-
JIOTIYHI 3MIHM 3a JOIIOMOI'OK0 METOJIB
HelpoBizyanizauii, Takux sk EEI. YV npomy
po3autl Oyae po3riasHYTO HU3KY €KCIepu-
MEHTAJIbHUX JOCIHIIKEHb, L0 OLIHIOIOTh
BIUTMB MOTOPHOI YSIBU B Pi3HHX YMOBaX, 30K-
peMa cepes 3I0pOBHX YJYaCHUKIB 1 Malli€H-
TiB 13 HEBPOJIOTIYHUMH TIOPYIICHHSIMHU.

Ha ocHoBI aHaITi3y HayKOBUX ITpallb MOXHA
BUJIUTMTH KUTbKA OCHOBHUX KaTETOpii eKcIie-
PUMEHTAIBHUX JIOCIIKEHb, 110 OLIHIOIOThH
3aCTOCYBAaHHS MOTOPHOI YsIBH JJIsi BU3Ha-
YEeHHSl PyXOBHX HaMIpiB y JIIOJEH 3 mopy-
MICHHSIMU PYyXOBUX (YHKIIHA KiHI[IBOK.
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ExcriepuMeHTH 3acHOBaHI Ha MpoIieci
ySIBHOI MOTOPHKH — I1€ €KCIIEPUMEHTH,
y SIKUX YYaCHHKH BUKOHYIOTH JIUILIE ySBHI
pyxu 6e3 iXHBOTO pearbHOr0 BUKOHAHHSL.
OcHOBHa MeTa TaKUX JOCHIHKEHb — aHaJi3
KOTHITHUBHUX MEXaHi3MiB MOTOPHOTO YsB-
JICHHA Ta HOro BIUIMBY HA MO3KOBY aKTHB-
HicTh. Hampuknan, ngocimimkeHHs [9]
MIPOIEMOHCTPYBAJIO MOXIJIMBICTH BUKOPHUC-
tanHs BCI 114 kepyBaHHS IPOTE€30BaHUMHU
KIHI[IBKamMU Ha ocHOBI curnaimis EEIL.

JlocmikeHHs, MO0 MOEAHYIOTh YSBHY
MOTOPHKY 3 aKTUBHUMHU PyXaMH, CIIPSIMO-
BaHI Ha MOPIBHAHHS HEHPOQI310JIOTIYHUX
MeXaHi3MiB YSABHOI Ta (PiI3UYHOT MOTOPUKH.
Takuii miaxiza 103BOJISE OLIHUTH, SK MO30K
QIANITYEThCS IO B3a€EMOJII MIX YSBHUMH
Ta peajbHUMH pyXaMH.

ExcniepuMeHTH, 10 BUBYAIOTH HAMIp
pPYXY B MO€JHAHHI 3 aKTUBHUMHU PYyXaMH,
(OKYCYIOTHCSI Ha peeCcTpallii MO3KOBOT aKTH-
BHOCTI MiJ] yac (OpMyBaHHS PYXOBOIO Ha-
Mipy Ta iioro BuKoHaHHs. OCHOBHa MeTa —
BUSIBJICHHS [1aT€PHIB HEMPOHHOI aKTUBHOCTI,
110 MEepeAYrOTh iHiMalii pyxy. Tak, ekcrepu-
MeHT Rea M. et al. [12] miaTBepauB MOXKIIH-
BICTb NPOTHO3YBaHHS PYXOBUX HaMIpiB
y HAII€HTIB MICHs IHCYIIBTY, 10 € BAXIMBUM
U1t po3poOku aantuBHUX BCl-crctem.

Pe3ynpTat AOCHIKEHb MiAKPECIIO-
I0Th Ba)XXJIMBICTh MOTOPHO] YSIBU Y peadisi-
Tauiiiaux texHomnorigsx ta BCI-cucremax.
[lepcneKTHBHUMH HANpsIMKaMH PO3BHUTKY
€ TIOKpaIleHHs anroputmiB o0pooku EEI -
cUrHaiiB s niaBuiiends Toudocti BCI,
BUKOPHUCTAHHS aJalNTUBHOIO HaBYaHHS
nis nepconanizanii BCI-3acTocyBans,
a TaKOXX BIPOBAKEHHS KOMIUIEKCHHUX
BCl-cucrem y peabimiTarito oci0 i3 mopy-
HICHHSMH PyXOBOT (PYHKIIII.

3aramom, Il JTOCHIDKEHHSI CIPHUSIOTH
PO3BUTKY HEHPOTEXHOJIOT1H Ta CTBOPEHHIO
e(eKTUBHUX METOAMK BIJHOBJIEHHS PYyXO-
BUX (YHKLIN Yy MAI[i€HTIB 13 HEBPOJIOIiy-
HUMU MOPYIICHHSIMH.

[epeiinemo 10 aHani3y nepuioi KaTero-
pii JOCIIIKEHB.

Al-Quraishi M.S. et al. [9] 3apeecTpyBaiu
CHTHAJIM JECHHXPOHI3aIlii, OB’ s3aHOI 3 1M0-
niero, 3a qoromororo EEI y Tppox 310poBuX
J0OpOBOJIBIIIB T2 YOTHPHOX MAIIEHTIB 13 TPaB-
MOIO CIIMHHOTO MO3Ky. B excriepumenTi 3acto-
COBYBAIM TEXHOJIOT1i YSBHOI MOTOPUKH ISt
KEpyBaHHS MPOTE30BAHUM KOJIHOM. Ydac-
HHUKH BUKOHYBAIIM 3aBJAHHS, 10 BKIIIOYAIN
ySBHY X0IbOY Ta CTaH CIIOKOO, ITPU LbOMY
Bi3yaJIbHAa CTUMYJISAIIS 3/iCHIOBAIACS 32
JIOIIOMOT' 010 €KpaHa.

PesynbpraTi nOCHiIKEHHS TOKa3alH,
1110 MAI[IEHTH 3 TPABMOIO CIIMHHOTO MO3KY
3/1aTHI BUKOPHUCTOBYBATH HEIHBA3MBHUU
BCI-koHTpOib A1 KepyBaHHs BipTyallb-
HHM aBaTapoM, 1110 IMITye XOAbOY, 110 BKa3ye
Ha TOTCHIAN IS MMOAAJBINOI IHTerparii
BClI-texHomnoriii y peabiniTaimiiiHi ek30-
CKEJIeTHI CUCTEMHU.

JlocmipkeHHs T ATBEPAUIIO, 10 BUKOPH-
cranns BCI na ocnoBi EEI" 151 kepyBaHHs
€K30CKeJIeTaMH Ta 1HIIMMHU JTOTIOMDKHUMU
MPUCTPOSIMH € TIEPCIIEKTUBHUM ITiIX00M
110 Heipopeabimitarii. JloBrorpruBaie HaB-
yanHs BCI cnpusie HeliponaacTUYHOCTI Ta
MOJK€e JOIIOMArarty y BiJHOBJIEHHI PyXOBHUX
(GyHKIIH y Nalli€HTIB 13 MOPYIIEHHSIMHU PY-
xoBUX (yHKIiNA KiHIiBOK. Kpim Toro,
OTpUMaH1 JaHl BKa3ylOTh Ha BaXJIHMBICTh
aHaJi3y pO3MOJLTY KOPTHUKAJIbHOI aKTHB-
HOCTI JJIs1 pO3pO0KH ePEeKTUBHUX peaditi-
TaIiiHUX TPOTOKOIIIB.

Do A.H. et al. [13] 3apeecTpyBanu cur-
Hanu EEI i3 gactororo nuckperusaiii
256 I'11 y A1BOX y4acHHKIB: OJTHOTO 3710pO-
BOI'0 Ta OJJHOTO 3 Maparvierie€ro, Copuim-
HEHOI TPaBMOIO CIIHHHOTO MO3KY.
VY4YacHUKY BUKOHYBAJIM 3aBJJaHHS KIHETHUY-
Hoi ysiBHOI MoTopuku (Kinesthetic Motor
Imagery, KMI), cnpsimMoBane Ha ympas-
JHHAA cucTeMOor0 Ha ocHOBI BCI mist xons0u
no JiHiiHIA TpaekTopii. s KOHTPOIIO
MO>KJIMBOTO BIUIMBY JIOBIIBHHUX PYXiB HIT
y 3I0pOBOTO YyYacCHHKa JIOAATKOBO PEECT-
pyBaJiu eeKTpoMiorpadidHi CUTHAIIN.

Pe3ynbTaT JOCHIIKEHHS TOKa3asu, IO
TIPOTE3H 151 HIDKHIX KIHINIBOK, kKepoBaHi BCI,
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€ TeXHIYHO 31iicHeHHuMH. OOnBa ydJac-
HHKH 3MOTJIX BIIEPIIIE Ta 3 BUCOKOK TOYHICTIO
koHTpomoBatk cucteMy BCI mis xoms0w,
OPUYOMY YYAaCHUK 13 TPaBMOIO CHHMHHOTO
MO3KY JIOCST LBOTO Miciig Bcboro 10-xBu-
JUHHOI cecii HaBYaHHA. Bucoka TOYHICTh
knacudikanii moneneit EET" nporuosy min-
TBEPIKYE e(DEKTUBHICTh MiIXOTy. Y YaCHUK
13 Maparvieri€lo He JMIIE MIBUAKO OMaHy-
BaB YIIPaBIiHHS, aje i MPOJEMOHCTPYBAaB
BHUIII MMOKA3HUKH TPOTYKTUBHOCTI IMOPIB-
HSTHO 31 3JOPOBUM YYaCHUKOM.

L1i pe3yabTaTi MiAKPECTIOIOTH MEPCIeK-
TuBHICTH BCI-KOHTpPOIBOBaHUX MPOTE3IB
JUTSI BITHOBJICHHS PYXOBHX (DYHKIIIH KiHITi-
BOK. JloCilyKeHHSI MiATBEPANUIIO, IO 1HTY-
iTMBHI cTparerii yrpaBiiHHs, 3aCHOBaHI Ha
ySIBHIA MOTOPHIIi, MOKYTh OYTH e(eKTHUB-
HUMH 17151 pealiniTanii Ta po3poOKH HOBHX
cucrem BCI-nnpore3yBanHs.

AHami3 napyroi kareropii JOCIiIKEeHb
po3mnouremo 3 aociimkers [14], ne Fer-
rero L. et al. BuBuanm MI i peaGimitanii
MOPYIIEHUX PYXOBUX (YHKIIIH 3a J01OMO-
roro BCI g kepyBaHHSI €K30CKEIIETOM.
Ha ertani kaniGpyBaHHs y TOCIIIKESHH] MO-
PIBHIOBAJIMCS PE3YNbTaTH KOHTPOIBHOI
IpyNHU Ta TPYIU 3 BUKOPUCTAHHAM BipTya-
apHOI peanbHOCTI (Virtual Reality, VR).

KonTponbHa rpyna npoxoguna 11 cra-
TUYHUX Ta 11 pyxoBuX BUNIpOOyBaHb, TOA1
ak VR-rpynma mana momepeaHio ¢dasy
y VR-cepenoBuili, miciisg 40ro BUKOHYBaJia
JIMIIE LICTh CTAaTHYHUX Ta ILICTh PYXOBUX
BUNIpoOyBaHb. Lle 703BONMMIIO 3MEHIIUTH
¢i3nyHe HaBaHTa)XKEHHS Ha y4acHUKIB VR-
IpyNH 3aBASKU MEHUIIN KIIBKOCTI BUIPO-
OyBaHb 3 €K30CKEIIETOM.

Byno BcranoineHo, 1o VR-rpyna nokazana
Kpallli pe3y/IbTaTd Y PyXOBHX BUIPOOYBAHHSIX,
X0ua y CTaTMYHUX BUIPOOYBAaHHSX 3HAYHUX
BiIMIHHOCTeH He crioctepiraiocs. Le miakpec-
JIIO€, 1110 BUKOpHCTaHHs. VR Mozke OyTH KopH-
CHHM $IK MEHIII €HEpPrOBUTpaTHA ATbTEPHATHBA.
Kpim Toro, moennanns VR Ta kamiOpyBanHs
3po0OMIIO TPEHYBAaHHS MEHII MOHOTOHHHM,
M1IBUIIYIOYH MOTHBAI[II0 YIYACHUKIB.

[Tig gac ¢a3um 3aMKHEHOTO LUKIY
(closed-loop control) BCI BukoprcToByBaB
IBI Mojem: cratuuny (Static) st ctaHy
CIIOKOIO Ta pyXxoBY (Motion) /it aKTUBHOTO
pPyXy 3 ek3ockeneroM. Moaens Motion mo-
KazaJa Kpaly IpoJIyKTUBHICTb Y 000X rpy-
nax, 110 MOB'SA3aHO 3 BUCOKUM MTOKa3HUKOM
MOMUJIKOBUX TIO3UTHUBHHUX pPEaKLill y Mo-
neni Static. OcoOJHMBO 1€ MPOSIBIISIIOCS,
KOJIM YYaCHUKH MaJIi KOHTPOJIIOBATH €K30-
CKEJIET y CTaHi CIIOKOI0, L0 HE TPEeHyBa-
JIOCsI Ha eTarli KaniOpyBaHHS..

Pe3ynbratu 0HOTO 3 Malll€HTIB MOKa-
3aJM MO3UTHUBHY AMHAMIKY IIiJ] yac Kajio-
pyBanpHOi (ha3u, TOAl SK y IHIIOTO HE
MPOJIEMOHCTPYBAJIHM TAKOTO X €(PEeKTy HaB-
YaHHS, IMOBIPHO uepe3 OLIbII cepio3HE M0-
pYLIECHHS pyXOBUX (QYHKIIH CIPUYMHEHHUX
TpaBMOK cniHHOTO MO3KY (Spinal Cord
Injury, SCI). BaxMBO 3a3Ha4YMTH, 110 OOH-
nBa narienty Manu HerioBHe SCI, ane y npy-
rOro Mali€HTa ypaxxeHHs 0ys0 OUTbIINM.

PesynbTaTi JaHoro NOCTiHKEHHS MMiATBEp-
JUKYIOTh e(heKTUBHICTh 3acTocyBaHHi MI Ta
BCI s peabuniTarii pyxoBux QyHKIIH KIHII-
BOK. A iHTerparis VR miaxoy 13 CKOpO4eHO0
(dazoro0 KamOpyBaHHS Mae€ JOJATKOBI Tepe-
Baru, aJUKe He JIMIIE 3HIKYe (Pi3udHe Ha-
BAHTAXXCHHSI, a ¥ MABHUINYE €PEKTUBHICTh
CHCTEMH Y PyXOBHX BUIIPOOYBAHHSX.

Hacrymne mgocnimxeHHs, mo notpedye
yBaru, Murphy D.P. et al. [10], ne 6ysno noc-
JDKEHO MOJKIIMBICTh BUKOPUCTAHHS TEX-
HOJIOT1i YSIBHOT MOTOPHKH ISl KEPYBaHHS
MPOTE30M HIKHBOI KIHIIIBKH 32 IOTIOMOT' OO
BCl-cucremu. ExkcnepuMmeHT mpoBOIMIN
Ha 36-pIYHOMY YOJIOBIKOBI MICIIS MPaBOOId-
HOI TpaHcemopanbHOi ammyTauii. Peect-
parist EEI'-curnanis y miamazoni 1-100 I'ig
3MIIACHIOBAJIACS 32 JOTIOMOTOI0 HE1HBA3HB-
HUX €JEKTPOJiB, a AJisl MOKpALEeHHS Tpo-
BIJIHOCTI BUKOPUCTOBYBaJIU MPOBIAHUHN
renb. JlogaTkoBO 3aCTOCOBYBAJIM JBa JaT-
YHUKH TiPOCKOIIA Ta aKCEIIEPOMETpa.

[IpoTsrom necsaT Bi3UTIB MAIEHT TPOXO-
JIVB TECTOBI cecii 3 BUKOPUCTAHHSIM ITPOTE3a.
[1ix yac mepiIoro Bi3UTy HOro HaBYAIN BUKO-
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pucroByBaTu BCI-cucteMy 115t KepyBaHHS
MEXaHI3MOM OJIOKYBaHHsI KOJIIHHOTO CyIi100a.
TpeHyBaHHs CKJIajaocs 3 JABOX €TaliB: Ha
NEepUIOMY TAli€EHT BUKOHYBAB YSIBHI PyXH
aMITyTOBAHOI KIHIIIBKH, 1110 TO3BOJIUJIO BU3HA-
YUTH TIAPAMETPH VTS TIPOTHO3YBAHHS HAMIPY
pyxy. Ha apyromy erami ui mapameTpu
BUKOPHCTOBYBAJIH JIJIS YIIPABIIIHHS IIPOTE30M
Yy PEKHUMI PeaIbHOTO Yacy IiJ 4ac X0Ib0u
Ha napayiebHuX Opycax. Cucrema akTUBY-
Basiacs Juuie Ha ocHoBi curHamiiB EEI" 6e3
3aITydeHHs JOJaTKOBUX JaTYHKIB.

Pe3ynbraTit qOCHIIKEHHS M1ATBEPIHIIH,
110 HeinBasuBHI curHay EEI” MoxyTh yc-
MIIIHO BUKOPUCTOBYBATHCS I KEPyBaHHS
NpOTEe30M HUXKHBOI KiHLiBKH. CucteMa
JO3BOJIWIJIA TAIIEHTY 31MCHIOBATH CBi-
JIOMHI KOHTPOJIb HaJl OJIOKyBaHHSM Ta PO3-
OJIOKYBaHHSIM KOJIIHHOTO Cyrjio0a, IIo
BiJ100Opaskae MPUPOJIHI MEXaHI3MU YIIPABIIHHS
pyxoM. Lle mpUHIIMTIOBO BiAPI3HIETHCS Bij
elekTpomiorpadiuHUX CUCTEM, SKi peary-
I0Th Ha 3MiHY PEKUMY XOJIb0U JIMIIIE TTiCIIs
ii 3miticienHs. Bukopucranns BCl-texHo-
JIOT1i 3a0€3Meursio OUThIN MIBUIIKY PEaKIiio,
3MEHIIICHHS WMOBIPHOCTI TIOMHJIOK Ta IIOT-
pedu y Qpi3uyHUX 3yCHIIISIX KOPUCTYBaya.

Kpim Toro, pesynbTard €KCHEpHUMEHTY
MOKa3aJiv, 10 MalieHT HaOyB BIIEBHEHOCTI
y BUKOPHUCTaHHI CUcTeMH 0e3 BITUyTTs iJI-
BUILIEHOTO pU3MKy. BoaHouac y mi3HImmMX
BUIIPOOYBAHHSIX CIlOCTepiranacs AeskKa
BTpaTa €(pEeKTUBHOCTI, 110 MOTJIO OyTH
OB’ 53aHO 3 MEHTAJIBHOI BTOMOIO 200 3Mi-
HaMH y TIPOBIAHOCTI enekTpoiB. [Tomanbini
JOCII/PKEHHS. MalOTh BKIIFOYATH BJOCKOHA-
JIEHHS] METOIB (PIIBTpPALIlT CUTHAILY, PO3IIHU-
PEHHS TeCTYBaHHS Ha CKJIQJHIIIMX YMOBax
(HarpuKIiazl, cxozax abo HEpIBHIN MOBEPXHI)
Ta CTBOPEHHS 0€3IPOTOBUX CUCTEM JJIS
OUTBIIT KOM(GOPTHOTO BUKOPUCTAHHSI.

TakuM 9UHOM, 11€ TOCIiIKEHHS IEMOHCT-
pye nepcnektuHicTh BCI-crcteM s kepy-
BaHHS MPOTE3aMHU HUIXKHIX KIHI[IBOK.
BripoBapkeHHs1 OAIOHMX TEXHOJIOTH J103BO-
JIATH TIOKPAIIUTH SKICTh KUTTS OCI0 3 aMITy-
TaIiIMH, HaIaBIIX M O1JIbII MPUPOTHUI

1 eeKTHBHMIA CTOCIO yHpaBIiHHA IPOTE-
3aMu 0e3 HeoOXiJHOCTI 30BHIIIHIX CEHCO-
piB a00 M’s130BOT aKTUBHOCTI.

ITix yac anamizy TpeThoi KaTreropii m1oc-
JIKEHb MU 3BEpHYJIM OCOOIMBY yBary Ha
po6oty Rea M. et al. [12], y skiii moka3a-
HUIl BIJIMB YSIBHOI MOTOPUKH HAa MO3KOBY
aKTHBHICTh Y CEMHU MPABOPYKUX MALlI€HTIB
(4OTHPH YOJIOBIKH Ta TPH KIHKH) 13 XPOHIY-
HUM 1HCYJIBTOM; CEpeIHii BIK YYaCHHKIB
cTaHoBuB 54,7 poky. Jns y4acrti y mociina-
KeHHI ToTpiOHO OyIio, mo0 MHUHYIO HE
MeHIne 12 MicsIiB micias 1HCYIbTY, HE
OyJI0 HILIMX HEBPOJIOITYHUX a00 TICUXIaTPHY-
HHUX MOpPYILIEHb, a TAaKOX Malll€HTH MOIJIU
PO3YMITH ¥ BUKOHYBATH 1HCTPYKLIIi.

[Tix yac eKCepUMEHTY YYaCHUKH CHJILTA
Ta BUKOHYBAJIM YSIBHI 1 peaibHI pyXH HOT'OXO.
BueHi peectpyBaiy aKTHBHICTH MO3KY 3a JI0-
roMororo EET" ta nomarkoBux garumkis EMI'.

Pesynbrarti mokasaim, o maroToBka J10
PYXY, HaBITh YIBHOTO, aKTUBYE Pi3H1 AUTAHKU
MO3KY, 0COOJIMBO y TIPEMOTOPHIH Ta TiM's-
Hili kopi. Lle o3Hayvae, 1110 MO30K IMaIli€HTIB
HIiCJI 1HCYJIBTY MOX€ BHUKOPHUCTOBYBAaTH
JIOJJATKOBI PECYPCH 15l BITHOBIICHHS PYXiB.
Konu pociiHuKy aHali3yBald CUTHAIU
MO3KY, BOHH 3MOTJIH 3 67,77 %-Bot0 TOUHI-
CTIO PO3PI3HUTH, UM TOTYBABCS MAIIEHT JI0
PYXY 3/I0pOBOIO UM YPaXKEHOIO KIHLIBKOIO.

L1i pe3ynpTaTH MiATBEPIKYIOTD, 110 ySBHA
MOTOpPHUKA MOKe€ OYTH KOPUCHOIO IS pea-
Oumitanii micins iHCyIbTy. BoHU Takox mij-
KpecorTh moTeHmian TexHonoriii BCI
y BIIHOBJICHH1 pyXOBUX (DYHKIIIH.

Delisle-Rodriguez D. et al. [ 15] mocmimky-
By curdami EEI" y yacToTHuX Jiana3oHax
8-24 T'u y nmecsitu 3710pOBUX JOOPOBOJIBLIB
BikOM BiJ 21 110 36 pokiB. YUacHUKU BUKO-
HYBaJu 3aBJaHHS YSIBHOI MOTOPUKH Ta
aKTUBHOT'O PYXY, LII0 BKIIFOUAJIO YsIBHE IeJia-
JIFOBAHHS MPOTSATOM I1'SITH CEKYH/T 13 T10/1aJ1b-
IIMM BUKOHAHHSAM peallbHOTO pyxy. s
KOHTPOJIIO BIZICYTHOCTI M’SI30BUX CKOPOYCHb
peeECTpyBaM eJIEeKTpOMiOrpadiuHi CUTHAIH,
a TIOCJIZIOBHICTh PYXIiB IENAIFOBAHHS Ta XO-
IO Bi3yaltizyBajiacs Ha €KpaHi.
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PesynbraT mocmimKeHHs MiATBEp AN
€(EeKTUBHICTh BUKOPUCTAHHS ySIBHOI MOTO-
PHUKH JUIS aKTHBAIli MOTOPHHUX 0OJacTeit
MO3KY, 1110 € KJIIFOYOBHUM MEXaHI13MOM Y BiJI-
HOBJICHHI PyXOBHUX (DYHKILIH y TaIli€HTIB
13 HEBPOJOTIYHUMH TOPYIICHHIMHU, 30K-
pema micnst iHCyabTy. Bukopucranns BCI-
CUCTEM Y TO€JHaHHI 3 YSIBHOIO MOTOpU-
KOIO TMPOJIEMOHCTPYBAJIO MOTEHIIAN JIs
MOJTIIMIIICHHS peadimiTalii HUKHIX KiHITli-
BOK HUISIXOM aKTHBaLlll HEWPOIUIACTUYHUX
MeXaHi3MiB. 30KpeMa, pe3yJbTaTh JOCIi-
JDKEHHSI Y3TO/DKYIOTBCS 3 TIOTIEpETHIMHU
poboTamu, SIKi BKa3ylOTh Ha BaKJIHMBICTh
HU3bKOYAaCTOTHUX KoMmoHeHTiB EEI
y pO3Mi3HaBaHHI MOTOPHUX HaMIipiB.

Li pe3ynbTaTé MiIKPECTIOIOTh 3HAYCHHS
BCl-rexnomnoriit anst possutky BCI-cuc-
TEM, 3JIaTHUX aJanTyBaTUCS 10 IHAUBITya-
JbHUX XapaKTEepUCTUK KOPUCTYBaUiB.
BukopucTtanHs aBTOMaTH30BaHUX METOIB
BUOOPY YAaCTOTHHX Jiala3oHiB, TAaKUX SK
Riemannian geometry Ta crnekTpaibHUN
aHaJli3, MOYKe 3HAYHO MOKPAIIUTH TOYHICTh
PO3Mi3HABAHHS YSIBHUX PYXiB, 11O BIJIKPH-
Ba€ HOB1 MOXUIMBOCTI ISl TIEPCOHAITI30BA-
HOI HelipopeabiiTarii.

BucHoBku

Y X071 naHoro aociipkeHHs Oyno mpo-
BEJICHO IPYHTOBHMI aHAI3 CydaCHUX TiJI-
XOJIIB 10 BHSBIEHHS HaMipiB pyXxy
y MoJieH 3 TopymeHHsIMH (QYHKI1OHATb-
HOCTI KIHIIIBOK 3a JOIOMOT00 iHTepdei-
CIB MO30K-KOMIT FOTEp, 110 0a3yrThCs Ha
enexTpoeHiedanorpad@iyHUX CUTHANIaX.
OcHoBHa yBara Oyiia 30cepe/keHa Ha KOr-
HITUBHOMY TpPOIIECi MOTOPHOI ySBH, SIKUH
BIJIITpa€ KJIO4YOBY poJib y cuctemax BCI
JUIsS 0ci0 3 aMIlyTalisIMH Ta HEBPOJIOTIY-
HUMH YPasKEHHSIMH.

Pe3ynpratu anamisy cBiguath Mpo 3HaY-
HUl moTeHmian BukopuctanHs BCl mms
BIJTHOBJICHHSI PyXOBUX (DYHKITIH y TAITIEHTIB

3 TIOPYIIICHHSMU KiHI[IBOK. ExcriepuMenTa-
JBHI JOCHIHKEHHS, PO3TIISIHYTI Yy MeXax
miei poOOTH, MIATBEPKYIOTh €(EKTUB-
HICTB TexHoJoTii MI sIK y BUIIaIKax HEBPO-
JIOTIYHHX 3aXBOPIOBaHb (HATIPUKIIA, TTICIIS
iHCYIBbTY M TipH XBopoOi ITapkincoHa), Tak
1y MarfieHTiB 13 mepudepuIHIMH YITKOKEH-
HSIMH, BKJTIOYAFO4X OCI0 IMiCIIsT aMITyTartii.

Oco0sIMBO TIEPCTIEKTUBHUMHE BUSBUITHCS
riopunni BCI-cucremu, o moegHyoTh
EED i3 iHmuM#u ¢i310JOTIYHUMHU CHT-
HaJaMu, TAKUMH SIK eJeKTpoMiorpadis.
Ile no3Bosie MIABULIUTH TOYHICTH PO3Mi-
3HaBaHHS HaMipiB pyXy, ONTHMI3yBaTH Ke-
pyBaHHS TPOTE€3aMU Ta EK30CKEIIETaMH,
a TaKOXX TOKPAIIUTH KOPUCTYBALIbKUH J10-
CBiJl y peaOuTiTaliitHIX Iporpamax.

ExcriepuMeHTH, pO3MIsSHYTI B pamKax
JTAHOTO JIOCHIPKEHHS, IEMOHCTPYIOTh Pi3HO-
MaHITHI IiJIX0I1 IO BUKOPUCTAHHS MOTOPHOL
ysiBU. 30KpeMa, IO€THAHHSI YSIBHOT MOTOPUKHU
3 aKTUBHUMH PyXaMH IiJBUIIYE ©(EKTHB-
HICTh BIJIHOBJICHHS PYXOBOi aKTHUBHOCTI.
Jocmimxennss Al-Quraishi M.S. et al. moka-
3aJ10, 110 HAlliEHTH 3 TPaBMOIO CIIUHHOI'O
MO3KYy 371aTHI BuKopuctoByBatu BCI s kepy-
BaHHS MPOTE30BAHIUMH KiHIIIBKAMH Ha OCHOBI
EET-curnaniB. Excnepimvent Rea M. et al.
TIITBEPAMB MOIIMBICTH IPOTHO3YBAaHHS PYy-
XOBHX HaMIpIB Y ALIIEHTIB MICIIS HCYIIBTY.

OpnHak, HE3Ba)XAIOUM HA 3HAYHHUN TPO-
rpec y ramaysi, 3aJUIIal0ThCs MEeBHI BU-
KJIUKU, 30KpeMa HU3bKE BiTHOMICHHS
curHan/myMm y EEIL', inauBinyanbHi Bapia-
11i B MO3KOBIl aKTMBHOCTI KOPUCTYBayiB
Ta motpeda y TpuBaIoOMy HaBYaHHI KOpPHUC-
TyBadiB Jisi €(EKTHBHOTO BUKOPUCTAHHS
BCI. IMoganpmri gocmiKeHHS MatlOTh OyTH
CIIpPSIMOBaH1 Ha po3pOo0KYy afanTUBHUX
aJITOPUTMIB, 110 BPaXOBYIOTb 1HAMBIyaTbH1
0COOJIMBOCTI MO3KOBOT aKTHBHOCTI, & TAKOXK
Ha CTBOPEHHS 3PYYHIIINX Ta MEHIII HaB 513~
muBux BCl-cucrem.
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IlepcnieKTUBHICTD J0C/IiKEHHS

[Moganbemm mociipKeHHST OyIyTh 30cepe-
JUKEHI Ha BJOCKOHAJCHHI aJrOpUTMiB
00pOOKM HEHPOCUTHAIB JJIS IT1IBUIIICHHS
TOYHOCTI Ta IIBUKOCTI pO3Mi3HaBaHHS KOPH-
CTyBaIIbKUX HaMipiB. Tako)k HepcreKTHBHUM
HaIpsIMKoM € po3poOka amgantuBHuX BCI-
CHUCTEM, 10 3MOXKYTh MiJIaIITOBYBATUCS

Mi]] iHUBITyaabHI OCOOIMBOCTI MAIIIEHTIB.
Oxpemy yBary IIaHYETHCS IPUIUTATH 1H-
terpamii BCI 3 inmmumu peabimitamitHumMu
TEXHOJIOTISIMU, TAKHMH SIK €K30CKEIICTH Ta
HEHUPOCTUMYJIAIS, IS CTBOPEHHS KOM-
TUIEKCHUX PIlIeHb y BiIHOBJICHHI PyXOBHX
GyHKITIH.
KouduikT inTepeciB BiACYyTHIMH.
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Solovei S., Barabanov O.

USING MOTOR IMAGERY FOR MOVEMENT INTENTION DETECTION IN IN-
DIVIDUALS WITH LIMB MOTOR FUNCTION IMPAIRMENTS (literature review)

Brain-Computer Interfaces (BCI) represent a promising field in neuroengineering and reha-
bilitation medicine, particularly for patients with motor function impairments caused by limb
amputations or neurological injuries. One of the key approaches in this domain is the use of
Motor Imagery (MI) to identify motor intentions, enabling effective control of prostheses and
neurotechnological devices. This review analyzes current methods of integrating Ml into reha-
bilitation processes, specifically focusing on its application in restoring motor functions after
amputation. Special attention is given to the mechanisms of motor intention detection using
ElectroEncephaloGraphy (EEG), particularly Event-Related Desynchronization (ERD) and
Event-Related Synchronization (ERS), which are primary features of sensorimotor rhythms
during imagined movement. The review considers experimental studies evaluating the effec-
tiveness of MI in rehabilitation and prosthetic control. It examines the use of MI to reduce
phantom limb pain, improve somatosensory cortical organization, and control lower limb pros-
theses, providing a natural sense of movement even in complex conditions. Experimental data
also suggest that integrating MI with Virtual Reality (VR) enhances patient motivation and
reduces physical strain during rehabilitation. Key challenges discussed include the low signal-
to-noise ratio in EEG and individual differences in patients’ M1 abilities. The analysis confirms
that M1 technologies can significantly improve the quality of life for individuals with motor
function impairments, promoting both physical and cognitive recovery. Prospective research
directions include optimizing motor intention recognition algorithms, enhancing EEG interpre-
tation accuracy, and expanding the potential of MI in controlling complex prosthetic systems.

Keywords: Brain-Computer Interface, neuroplasticity, post-amputation rehabilitation,
movement intention prediction, phantom limb pain.
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ACHUMETPIS TOCTABH Y CHHOPTCMEHOK,
IO 3BAUMAIOTBCA AKPOBATUKOIO HA ITIJIOHI:
JAOCIIIZKEHHA METOAOM BI3YAJIBHOTI'O CKPUHIHI'Y

Kapoea 1.0., Aumonoea I'.I1.

Hayionanvnuii ynigepcumem ¢hizuunozo euxosanus i cnopmy Yxpainu, Kuis, Ykpaina

AxkpoOaTuka Ha MUIOHI € MOMYJISPHUM BHJIOM CIIOPTUBHOT aKTHBHOCTI, 110 TTOETHYE CHUIIOBI
Ta akpoOaTHUYHI eIeMEHTH, crenrdika SKUX MOKE MPU3BOAUTHU 10 PO3BUTKY MOCTYpPaTbHUX
acuMeTpiid. MeToro gociipkeHHs OyJia KiJTbKICHA OIliIHKa aCHMETPii MOCTaBH y CIIOPTCMEHOK,
10 3aiiMaloThCsl aKpOOATHKOIO Ha MiJOHI, 32 JOMOMOTOI0 Bi3yallbHOI'O CKPHHIHTY Ta BHU-
3Ha4YeHHs i1 3B’SI3Ky 3 paHille AOCHIJP)KEHUMH HEeHpOM s30BUMHU Ta CUJIOBUMHU XapakTe-
pucTuKaMu. Y JOCIHiKeHH] B3su ydacTh 20 xkiHOK (Bik 23—40 pokiB) 3 HOCBiIOM 3aHSTh
He MeHIue 18 micaniB. [ToctypanbHy CUMETpitO OLIIHIOBAIM 3a JOINOMOIOX aBTOMaTHU30BAHOI
cucremu APECS (Al Posture Evaluation and Correction System; CructeMa OLiHKH Ta KOPEKIIii
IOCTAaBU 32 JIOMIOMOTOI0 IITYYHOTO IHTENEKTY), PO3PaXOBYIOUYH 1HJEKCH TOPU30HTAIBHOTO
BigxuneHHs (Horizontal Deviation Index, HDI), ¢ponransnoro supiBHroBanHs (Frontal
Alignment Index, FAI) Ta cumertpii tyny6a (Posterior Trunk Symmetry Index, POTSI;
Asymmetry Trunk Symmetry Index, ATSI; General Trunk Index, GTI). Cratuctuunuii anami3
BKJII04aB Kopessinito CriipMeHa Juisl BUSBIECHHS 3B’SI3KIB MK 1HIEKCaMH MOCTaBU Ta JaHUMHU
enekTpomiorpadii Ta AuHaMoMeTpii. Pe3yabpTaTi mokasanu BUCOKWH piBEHb MOCTYPaIbHOTO
KOHTPOJIIO B TOPU3OHTAJIbHIN TUIONIMHI, OJTHAK OyJiM BHSABIICHI 3HAUyIIl acuMeTpii y GpoH-
tanpHil miomuHi (FAI) Ta 3aranbniit cumerpii Tyiay0a (POTSI, ATSI). BusiBneno 3nauymii
KOpensmii MK iHIEKCaMU acCHMETpil Ta aKTHBHICTIO M’si3iB (30kpema, m. latissimus dorsi,
m. sternocleidomastoideus), 110 Bka3ye Ha M’30BHii JucOaaHC Ta KOMIIEHCATOPHI MEXaHi3MHU.
Cuna BepxHIX KIHIIBOK MMO3UTHUBHO KOpEJIOBaja i3 CUMETpI€I0 3aJHbOI MOBEpXHI TyiyOa.
BusBneni acumeTpii 00yMOBIIEHI JOMIHAHTHICTIO MPAaBOi PYKHU Ta CIEIH(IKO0 TPEHYBAIBHUX
HABaHTaXXCHb. YCYHEHHS LIMX acCUMETpiil BUMarae KOMIUIEKCHOTO MiJXOJy, 10 BKJIOYA€
30a7aHCOBaHI TPEHYBaHHS, [IUIbOBI KOPEKI[1M{HI MpOrpamMu Ta PeryJispHUl MOHITOPHUHT .

Knrwowuoei crosa: m’sa3o06utl oucoanrawnc, ¢izuuna peabinimayis, KOMNEHCAMOPHI MEXAHIZMU,
npoghinaxmuka mpasm, 6ioMexaHika cnopmy.

Liutyiite ykpaiHcbkoto: Xaposa |0, AxToHoBa [T1.

AcuMeTpist nocTaBy Y CNOPTCMEHOK, L0 3aiMatoThCs akpobaTUKOK Ha NiNOHi:
LOCRIKEHHS METOAOM Bi3yarnbHOTO CKPUHIHTY.

EkcnepumeHTansHa i kniHivHa meguumHa. 2025;94(2):66-78.
https://doi.org/10.35339/ekm.2025.94.2.zan

Cite in English: Zharova 10, Antonova HP. Postural asymmetry

in female athletes engaged in pole acrobatics: a visual screening study.
Experimental and Clinical Medicine. 2025;94(2):66-78.
https://doi.org/10.35339/ekm.2025.94.2.zan [in Ukrainian].
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AOpeBiaTypu Ta CKOpPOY€EHHSA

A — Arms, pyku.

A. MaKc. — MaKCUMallbHa aMILTITy/1a.

A. cep. — cepeHs aMILTITy/ .

A/F — cniBBigHOIICHHS aMIUTiTyau (A)
ta yactotu (F, Frequency).

APECS — Atrtificial Intelligence Posture
Evaluation and Correction System, cucrema
OLIIHKM Ta KOpekuii mocTtaBu 3acobamu
HITYYHOTO 1HTEJIEKTY.

ATSI — Asymmetry Trunk Symmetry
Index, inaexc acumerpii TyayOa.

C7 — Cervical vertebra 7, cboMuii IIHIAHAI
xpebetb.

F. cep. — cepenns gactora (F, Frequency).

FAI — Frontal Alignment Index, iHmekc
(GpOHTATLHOTO BUPIBHIOBAHHS.

GTI — General Trunk Index, 3aranbHui
1HIEKC HAXWITy TyiIyoa.

HDI — Horizontal Deviation Index, ingekc
TOPU30HTAILHOTO BiXUJICHHS.

JN — Jugular Notch, spemna Bupi3ka.

POTSI — Posterior Trunk Symmetry Index,
1HJIEKC CUMETpIi 3aHBOT MOBEPXHIi TyJTy0a.

rs — KoedimieHTH PaHTOBOI KOPEAIii
CnipmeHa.

S — Shoulders, meui.

T — Trunk, Tymny6.

EMI" — enextpomiorpadisi.

Beryn

AkpobarTrka Ha TJIOHI, BiJOMa TaKOX K
pole dance a6o pole fitness, 3a ocTanue
JIECSATHIITTS TepeTBOpUacs 3 HIMOBOI
JISUTBHOCTI Ha TIIo0anbHui (piTHEC-(PeHOMEH,
IO MO€EHY€E B COOl €JIeMEHTHU TIMHACTHKH,
aKpoOaTHKH, TAHITIO Ta CUJIOBHUX Bmpas [1].
Ieti Bua pizMuHOT aKTUBHOCTI MPUBAOITIOE
3HaYHY KUTBKICTh IHOK PI3HOTO BIKY 3aBISKH
VHIKQIbHOMY TOEIHAHHIO aTIETHU3MY Ta
MHUCTEIbKOIT ekcrpecii [2]. JocmimkeHHs
HNIATBEPUKYIOTh, IO PEryJsipHI 3aHATTA
aKpoOaTUKOI Ha MIJIOHI KJIACU(]IKYIOTHCS
K (pi3UYHE HABAHTAKECHHSI TTOMIPHOI 1HTEH-
CHUBHOCTI, IO CIIPHSIE TTOKPAIIEHHIO Kapaio-

pecIipaTopHOl BUTPHUBAIOCTI, 301IBIICHHIO
M’S30BO1 MacH, pO3BHTKY THYYKOCTI Ta
NMO3UTUBHO BIJIMBA€ HA MCUXOJOTIYHHI
CTaH, 30KpeMa Ha CaMOOIIHKY Ta BIIUYTTs
BJIACHO1 e(eKTUBHOCTI [3].

Hes3Baxkaroun Ha o4yeBHHI TepeBaru s
37I0pOB s, crieludika TPEHyBaJILHOTO MPOLIECY
B aKpoOaTHIli Ha TJIOHI CTBOPIOE 3HA4YH1 010-
MEXaHI4HI BHKJIHMKHU I OMOPHO-PYXOBOTO
amapary. BUKOHaHHS CKIIQJHUX €JIEMEHTIB,
[0 BUMAarawTh yTPUMAaHHS Baru Tijna,
oOepTaHHS Ta 3HAYHUX CHJIOBHX 3YyCHIIb,
gacto € acumerpuyHuMm [4]. Ilonmi6HO MO
IHIIKUX OJHOCTOPOHHIX BUJIB CIOPTY, TAKUX
SIK TEHIC, TOJIb() YN METaHHS ClHca, CIOPT-
CMEHHU B aKpoOaTHIIl Ha MIJOHI MEPEBAXKHO
BUKOPUCTOBYIOTh JOMIHAHTHY CTOPOHY TiJia
JUISL BUKOHAHHST HaWOIBIII CKIIATHUX PYXIB,
1110 IPU3BOJIUTH JI0 HEPIBHOMIPHOTO PO3HOJILTY
HaBaHTaxeHHs [5]. Take moBrorpusane acu-
METPUYHE HaBAaHTAKEHHS MOXKE TIPU3BOUTH
10 PO3BUTKY M’ SI30BOTO AucOalaHCcy Ta
HOCTYpaJbHUX MOPYILIEHB [6].

[TuTanHs acUMETPii B CHIOPTI € MPEAMETOM
HAyKOBUX JUCKYyCiH. Jeski mociimKkeHHs
MOKa3yloTh, 110 TMEBHUI piBEHb acUMeTpil
€ (pyHKIIIOHATBPHOIO aJaMNTali€o g0 cre-
nu(}iYHUX BUMOT CIOPTY 1 HE 3aBXKAU
KOPEJIIOE 31 3HMKEHHAM IPOAYKTUBHOCTI
YW MiJBUIIEHHSAM pU3MKy TpaBm [7]. Taka
(yHKIIIOHATTbHA aCUMETPIis J03BOJISIE CIOPT-
CMEHAaM ONTUMI3yBaTH PyXOBiI HABUYKU JUIS
JOCSTHEHHSI BHCOKHMX pe3ynbTatiB [8; 9].
OnHak, KOJIM aCUMETPis BUXOJIUTH 32 MEXI
(hyHKITIOHATIBHOT aJianTarliii, BOHa MOX€E CTaTH
narojioriynorw. Hanmipuuii M’ s130Bui uc-
0anaHC Ta MOPYLICHHS MOCTaBU MOXYTh
MPU3BOJIUTH JI0 3MIHU PYXOBUX CTEPEOTHIIIB,
MEepEeBAHTAXEHHS OKpPEeMHX CYyTIIO0iB Ta
M’SIKHX TKaHUH, 110, B CBOIO Yepry, ITi/IBUIILY€E
pU3UMK BUHUKHEHHS XPOHIYHOTO OO0 Ta
roctpux TpasM [10]. Tomy paHHE BUSBICHHS
Ta KOPEKI[is HaJMIPHUX MNOCTYpaJIbHHUX
acUMeTpiil € BaXKJIMBUM KOMIIOHEHTOM
PO ITAKTHKH TPABMATU3MY Y CTIOPTCMEHIB.
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Hnst 00'eKTUBHOI OIIHKM TOCTaBU Tpa-
TUIIHI METOIU Bi3yaJbHOTO OTJISIAY € He-
JIOCTaTHBO HaJIMHUMHU 4epe3 iXHI0 cy0’€ek-
TUBHICTh Ta HE3JATHICTh BUSBIIATH HE3HAUHI
BixuieHss [ 11]. CydacHi TexHOIOr1, 30KpemMa
KOMIT FOTepu30BaHa (oToMeTpisi, HAAAIOTh
MOYJIUBICTD TPOBOJAUTH KUJIbKICHUHM, TOYHUIN
Ta HeIHBa3UBHUH aHaii3 moctasu [12]. Buko-
pPUCTaHHS aBTOMATH30BAHHUX CHUCTEM, TaKHX
sk APECS, 103Bos1s1€ 00'€KTHBHO BUMIPIOBATH
PI3HI IHAEKCH CUMETPII Tija, 0 MOXKe OyTH
KOPUCHUM JIJIsI pO3POOKH HITHOBUX MPOrpam
kopekii [13].

Jlana craTTs € 3aBepHIalbHOIO Y cepil
JOCITIJPKeHb aBTOPIB, MPUCBSIYCHUX BU-
BUYCHHIO BIUIUBY aKpOOaTHKH Ha MUIOHI Ha
oprasi3m croptcmeHok. [lonepenni pobotu
OynH 30cepe/DKeHl Ha aHaii3l HeHpoM’ SI30BUX
XapaKTePUCTHK 3a JOMOMOIOI0 €JIEKTPOMIO-
rpagii Ta CUJIOBUX IMOKA3HUKIB 3a JJOTIOMOTOF0
nuHaMmomeTpii [14; 15]. Lle mocmimkeHHst Mae
Ha METI IHTerpyBaTH MHONEpPEeIH] 3HAXIIKH,
KUIBKICHO OIIIHUBIIM PIBE€Hb aCHUMETPIi MO-
CTaBH Y Ti€i K KOTOPTH CIOPTCMEHOK 32
JIOTIOMOT'OF0 METOJIIB BI3yaJbHOT'O CKPUHIHTY
Ta BU3HAYMBIIKN OCHOBHI (haKTOPH, IO BILIHU-
BAIOTh HAa PO3BUTOK MTOCTYPATbHUX MOPYIIIEHb.

MeTtor nocnijpkeHHs Oyna KilbKicHa
OIlIHKA PIBHSI aCUMETPIi MMOCTaBH y CIOPT-
CMEHOK, IO 3aiMalOThCs aKpOOATHKOIO Ha
MUIOHI, 3@ JIOTIOMOTOI0 METO/IIB BI3yaJIbHOTO
CKpUHIHTY Ta BHM3HaueHHA ii 3B A3KY
3 paHilie JOCTIPKCHUMH HEHWPOM’sI30BUMH
Ta CUJIOBUMU XapPaKTEPUCTUKAMHU.

3aBmaHHs TOCHIIHKEHHS:

1) npoaHanizyBaTu iHIEKCH CHMETpii Ta
acuMeTpii TyJyba y CIIOPTCMEHOK 3a JI0TI0-
MoOroro aBToMatu3oBaHoi cucremMu APECS;

2) BUSIBUTH KOPEJISIINAHI B3a€MO3B’SI3KU
MK TMOKa3HUKaMU CHUMETpii MmocTaBHu Ta
paHinie OTPUMAaHUMH JaHUMH M’ S30BOI
AKTUBHOCTI Ta CUJIOBUX XapaKTEPUCTUK.

Marepiajaun Ta meToau

HocmipkenHs Oyno mpoBeleHO Ha 0Oasi
HayKOBO-IOCIIIHOTO 1HCTUTYTY HartioHasHOTO
YHIBepcUTETYy (PI3MUHOTO BUXOBAHHS 1 CLIOPTY
Vkpaiau. Y IOCHIIKEHHI B3sIIM Yy4acTh

20 >xiHok BikoM Bif 23 1o 40 pokiB (cepenHii
Bik [33,5+10,5] poky), siKi akTHBHO 3aii-
Majucs akpoOaTHKOI Ha MMUIOHI HPOTSITOM
mjoHaliMenIe 18 MicsiiB (cepenHid JOCBi
[6,7+4,9] poxy) 13 3araJIbHUM TPEHYBaJIHHUM
o00csarom He MeHiIe 180 XBUIMH HA THXIEHD.
Bei ywacHuii Bkazanu, 110 JOMIHAHTHONO
PYKOIO € TIpaBa.

J1ns1 mepeBipky MOTEHIIHHOTO BIUIMBY BIKY,
y4acHHIIb OyJI0 pO3MOIIIEHO HA TPYIH BiJ-
MOBIJTHO /10 CTaHAAPTHOI BIKOBOI MEpiOu-
3auii. Ilepiia rpyna Bignosijana nepuiomMy
niepiofy 3piutoro Biky ([21-35] pokiB). [pyra
rpyna, 1o BiJMOBiJana Ipyromy mepioay
3pisoro Biky ([36-57] pokiB), y HamroMmy J0-
CIi/pKeHHI OyIia MmpecTaBieHa YYaCHUISIMU
BikoM Big 36 mo 40 pokiB. CTaTUCTHUHHI
aHaJi3 3a JOMOMOIo TecTy MaHHa—YiTHI
HE BUSBUB 3HAUYIIOI PI3HHII MK IUMH
(hakTUYHUMU TpynamMu 3a JOCTIIKyBaHUMHU
nokazHukamu (p>0,05), ToMy 151 TOATBIIIOTO
aHaJi3y Bci jaHi Oyiu 00’ eTHaHi.

JleTabHa XapaKTEPUCTUKA TPYIH MPEJI-
cTaBieHa B mabauyi 1. JIocmimpkeHHs Tpo-
BOIMJIOCS Ha JOOPOBIUILHHX 3acanax,
1 KO’)KHa y4YacHHIIS Hajalla MUCbMOBY iH-
(hopMoBaHy 3rojly Ha y4acTh.

Tabauysa 1. Xapaxmepucmuka
00CnioHCY8anoi epynu

XapakTepuCTHUKa 3HAaYEHHS
Bik, pokiB 33,5+10,5
JocBin, pokiB 6,7+4,9
Maca Tina, KT 59,1+10.4
TpeHyBaHb HA THXK/EHb, XB 3844216
3pict, cM 168,5+18,5

[TpumiTKa: 1aHi MpeACTaBICHO y BUTIISAAL
CEpeIHbOr0 3HAYeHHs * CTaHAapTHE Bil-
xunenus (M£SD).

Ilpomoxkon ouinku nocmaeu

J1J1s1 OLIIHKM MTOCTaBU BUKOPUCTOBYBAIACS
aBromaTr3oBana crcteMa APECS (Saneftec,
O®panmis). g cuctema € iHCTpyMEHTOM
KOMIT I0TEpU30BaHoi (hOTOMETpli, HaAIHHICTD
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Ta BaJIJHICTH SKOI JUIS KIUJIBKICHOI OILIIHKHA
MOCTaBH MiATBEPAXKEHA B HAYKOBUX J0-
cmmkeHHsx [16; 17]. Ilponeaypa BkiItouana
¢dororpadyBanHs TynyOa KOXKHOI yYaCHHUII
y GpOHTANBHIMN Ta AOpPCaTbHIA MPOEKIIIAX
y cTaHAapTU30BaHuX ymoBax. OTpumani
300pakeHHs1 00pOoOIAIUCA TPOTPAMHUM
3a0€3MEeUCHHSIM CHUCTEMH, SIKE€ AaBTOMATHYHO
BU3HAYAIO KOOPAWHATH KITFOUYOBUX aHTPOTIO-
METPHYHUX TOYOK Tisia (pucyHok) Ta pos-
paxoByBajo CTaHAAPTU30BaH1 1HACKCHU
CUMETpIi Ta aCUMETPii.

Po3paxynkogi inoekcu ma gpopmynu

OOpoOreHi 1aHi eKCIOPTYBAIUCS Y TaOHII,
10 MICTHJIA HACTYITHI 1HAEKCH.

1. Inoexcu eopuzonmanbHo20 BIOXUNIEHHS
(HDI):

1.1. [nnexc ropu30HTAIBHOTO BiIXUIICHHS
wieueit (HDI-S):

HDI-S = (e / h) x 100 (1),

Jie € — TOPU30HTAJIbHA B1JICTaHb MIX aKpo-
MiOHaMH,

h — 6iakpomianbHa HIMPHHA.

1.2. [HmeKc rOpU30HTAIBHOTO BiIXUIICHHS
pyk (HDI-A):

HDI-A = (f/ h) x 100 (2),
ne f — ropuzoHTaIbHA BIJCTaHB MK cepe-

IUHAMH IIJIE€Y0BHUX KiCTOK,
h — 6iakpomianbHa HIKMPHHA.

1.3. Ingexc ropu30HTATIBHOTO BiIXMIICHHS
tyay6a (HDI-T):

HDI-T = (g / h) x 100 (3),

Jie g — TOPU30HTaJIbHA BIJICTaHb MIX Mepes-
HIMH BEpXHIMH KITyOOBHMHU OCTSIMH,

h — GiakpomianbHa MIUPUHA.

2. Indexcu ghpornmanvroeo supisrrosanis (FAI):

2.1. Innexc GppOHTAITEHOTO BUPIBHIOBAHHS
BigHocHO C7 (FAI-C7):

FAI-C7 = (C7-Mid / (a + b)) x 100  (4),

ne C7—Mid — BigxwieHHS OCTHCTOrO Bii-
poctka C7 Bix HeHTpaIbHOI JiHii,

(a + b) — mmpuHa rieyei.

2.2. Innexc GppOHTANIBHOIO BUPIBHIOBAHHS
pyk (FAI-A):

FAI-A = (la— bl / (a + b)) x 100 (5),

ne a Ta b — BiAcTaHi Bi HEHTpaJIbHOT JiHil
JI0 BIATIOBIAHUX TOYOK HA PyKax.

2.3. Innekc GppoHTANBHOrO BUPIBHIOBAHHS
tyny6a (FAI-T):

FAI-T = (Ic—dI / (c + d)) x 100 (6),

ne ¢ Ta d — BiacTaHi Bix HeHTpaibHOL JiHiT
710 BIATOBIAHUX TOUOK Ha TYIyOi.

2.4. 3aranpHUN 1HTETpAJIbHUI TTOKa3HUK
(¢ponTasbHOTO BUpiBHIOBaHHS (FAI).

3. Inoexcu cumempii mynyoa:

3.1. POTSI;

3.2. ATSI;

3.3. GTI.

]

Cxema susHaueHHs KOOpOuHam mo4oxk mina 3a oonomoeoio cucmemu APECS
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Heiipom’azo06i ma cunogi oani

JI1s1 KOpeIsiiiftHOTO aHasTi3y BUKOPHUCTOBY-
Baymics aani EMIT Ta quaaMomerpii, oTpumani
y MOMEPETHIX TOCTIDKEHHSX i€l K KOTOPTH
[14; 15]. KirouoBi mapamerpu EMI™ Brirouanm
MakcUMaabHy amIumnTyay (A. makc., MKB),
cepenHio amIutitTyy (A. cep., MKB), cepentio
gactoty (F cep., ') Ta cmiBBigHOIIEHHS
amruritynu go dactotu (A/F, mxBxc).
CwioBi XapaKTepUCTUKH OyJu OTpHUMaHi
MiJl 4Yac BUKOHAHHS CTAaHIAPTU30BAHUX
po0 JaTepaybHOI aayKIIii Ta JaTepaabHOL
a0 ayKiii.

Cmamucmuyunuii ananiz

Craructiuna 00poOKka JaHUX MPOBOIMIIACS
3a JOMOMOTOI0 MPOrPaMHOTO 3a0e3MmedeHHs
Statistica 10 (StatSoft Inc., CIIIA).

Jl1s mepeBipKki HOPMAJIbHOCTI PO3MOALTY
naHuX BUKopucToByBaBcs TecT Lllamipo—
Vinka. OckUIbKH OUTBIIICTh TaHUX HE Maja
HOPMAJIBHOTO PO3MOJLTY, JUIS TOJAIBIIOTO
aHaJIi3y 3aCTOCOBYBAJIUCS HEMapaMeTpUIH1
meroau. Koeditient xopersuii CriipmeHa Bu-
KOPHUCTOBYBABCSl ISl OINIHKH 3B’SI3KIB MK
1H/IEKCAMH TIOCTaBU Ta HEHPOM S30BUMU/CH-
JIOBUMH TOKa3HHKaMmH. Pe3ynbTaTu BBaXka-
JMCS CTATUCTUYHO 3Havdynmmu ripu p < 0,05.

PesyabTaTi Ta IX 00rOBOpeHHS

AHai3 1aHuX Bi3yaJbHOT'O CKPUHIHTY BHU-
SBUB CKJIQJIHy KapTHUHY NOCTYypaJbHUX ajial-
Tariid y cioprcMeHoK. OnrcoBa CTaTUCTHKA
KJIFOYOBUX 1HJICKCIB CHUMETpIi Ta acuMeTpii
Tyny0a npejcTaBiieHa 6 maoauyi 2.

CriopTCMEHKH MPOAEMOHCTPYBAIN BUCOKUI
CTYIiHb MOCTYPaTbHOTO KOHTPOJIO B TOPH-
30HTaJdbHIA TUTONIMHI. CepenHi 3HaYeHHS
iHAeKcIB ropu3oHTanbHOrO BimxunenHs (HDI)
Oynau BIIHOCHO HU3BKUMH: IS TUICUEH
(HDI-S) — 1,35 %, mns pyx (HDI-A) — 1,65 %,
a i Tyiny6a (HDI-T) — 2,20 %. L1i noka3Huku
CBig4aTh MPO MiHIMANIbHI BIIXUICHHS BiJl
cuMmeTpii B 1k miaomuHi. Hapmaxkwu,
y (poHTaNBHIN TUIOMIMHI cHOCTepiranacs
3Ha4YHO OiNpIa BapiaTUBHICTh. [HAEKCH
¢ponransHoro BupiBHioBaHHsA (FAI) manu
BUIIIl CEPEIHI 3HAYECHHSI, OCOOJIMBO [UTA TyJTyOa
(FAI-T = 3,60 %) ta pyk (FAI-A = 2,90 %).

Lle BKka3ye Ha HasIBHICTb IIOMITHUX aCUMETPii
y (pOHTANBHIA TUJIOMIMHI, 10, WMOBIPHO,
TIOB’S13aHO 3 OIHOCTOPOHHIM XapakTepoM Ha-
BaHTaXCHb.

[aTerpanpHi iHAEKCH cuMeETpii TynyOa
TaKOX MIJTBEPAUIN HasIBHICTh acUMETpii
y pocaimpkyBaHiil rpymni. CepeaHi 3HAaYCHHS
iHekcy acumetpii Tyimy6a (ATSI = 15,35 %),
3araJibHOTO 1HAEKCY KPUBU3HH TylyOa
(GTI =14,58 %) Ta ingekcy cumetpii 3aj-
HpOi moBepxHi Tyimyba (POTSI = 13,80 %)
CBiJUaTh NMPO BUPAXKEHY BapiaTUBHICTH
y MOCTaBi cepesi yYaCHHIIb.

Y mabauyi 3 BimoOpaxkeH1 CUCTEMHI
B3a€MO3B'AI3KM MIXX PI3HUMH acleKTaMHu
MocTaBU. AHali3 BUSBUB KUJIbKa KIOYOBHUX
3akoHOMipHOCTeH. [lo-niepie, icHye cuiibHa
TIO3UTUBHA KOPEJISLIIS MK PI3HUMH 1HJIEKCaMU
(pOoHTANBHOTO BUPIBHIOBAaHHSI. 30KpeMma,
BigxwieHHs B mmiHoMy Bigmim (FAI-C7)
TICHO MOB’s13aHi 3 acumeTtpieto pyk (FAI-A,
r=0,84) ta 3arasibHUM (POHTATIHLHUM BH-
piearoBanHsM (FAIL, r=0,89), mo cBiguuTh
PO CHCTEMHUI XapaKTep acUMeTpii y BepXHii
gactuHi Tina. [lo-nmpyre, 3aranbHuil iHIEKC
¢bponTanbHoro BupiBHIOBaHHA (FAI)
NPOJAEMOHCTPYBaB HaJA3BHYalHO BHUCOKY
KOpEJAIio 3 1HAEKCOM CHUMETPii 3aHbOI
nioBepxHi Tyny6a (POTSI, r = 0,95), Bkazytoun,
10 aCUMETPii, BUIUMI CIIEpeIy, € OCHOBHUM
(akTOpOM, 1110 BHU3HAYAE CUMETPIIO CIHHH.
[To-Tpete, OyIi0 BUSBICHO NTOMIpHY HETaTUBHY
KOpEJISLiI0 MK 1HIEKCOM (PPOHTAIBHOTO
BupiBHIOBaHHS pyK (FAI-A) Ta innekcom
acumertpii Tyny6a (ATSI, r =-0,46), mo
MOJKE€ CBIIYMTH TPO HASABHICTh KOMIICH-
CaTOPHOT'O MEXaHi3My, 3a SKOTO TiIO Ha-
MaraeTbcs 30aJlaHCyBaTH aCUMETPIt0 TyiTyOa
BHACTIIOK 3MIHH MOJIOKECHHSI PYK.

s po3KpUTTS B3a€EMO3B’ SA3KIB MIXK
PI3HUMHU TOCTYypaJIbHUMHU MapaMeTpaMu
(mocTaBor0, HEMPOM SI30BUMH Ta CHIIOBUMHU
MOKa3HUKaMH) OyJI0O MPOBEJCHO JETAIbHHUMA
Kopensiinaui ananiz. Kmrouosi 3Hawymni
KOpeJLii, 0 PO3KPHUBAIOTH OiOMEXaHiuH1
naTepHU, MPECTaBICHI HUXKYE.
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Tabauysa 2. Inoexcu cumempii ma acumempii mynyoa

N ApudmeTnaHe 3HAYCHHS

Iunexc (%) (KUIBKICTB C.T aHNapTHE

CIIOCTEPEKEHB ) cepesiHe MiHiManbHe | MakcuManbhe | Do CHHA
ATSI 20 15,35 5 24 5,69
FAI-A 20 2,9 0 15 3,89
FAI-C7 20 1,95 0 9 2,42
FAI-JN 20 1,65 0 6 1,46
FAI-T 20 3,6 0 15 3,55
FAI 20 8,2 1 22 6,63
GTI 20 14,58 55 22 4,52
HDI-A 20 1,65 0 6 1,87
HDI-S 20 1,35 0 5 1,31
HDI-T 20 2,2 0 6 1,82
HDI 20 5,05 1 12 2,86
POTSI 20 13,8 2 29 8,29

Tabauysa 3. Paneosa xopenayis inoexkcie cumempii ma nocmagu CHOPMmMCMeHoK,
WO 3aMaromvcs akpoobamuKoo Ha NiloHi

IMokasnuk, | HDI-S |HDI-A | HDI-T |FAI-C7|FAI-A|FAI-T | FAI | HDI |POTSI |FAI-JN|ATSI| GTI
%

HDI-S 1,00

HDI-A 0,68 | 1,00

HDI-T -0,41 | -0,21 | 1,00

FAI-C7 0,29 | 0,35 | 0,02 | 1,00

FAI-A 025 | 032 | -0,13 | 0,84 | 1,00

FAI-T 0,22 | 043 | 0,27 | 0,65 | 0,64 | 1,00

FAI 0,29 | 0,42 | 0,04 | 0,89 | 0,85 | 0,89 | 1,00

HDI 069 | 0,84 | 0,21 | 0,53 | 0,38 | 0,50 | 0,54 | 1,00

POTSI 044 | 0,63 | 0,04 | 0,84 | 0,80 | 0,87 |0,95|0,73| 1,00

FAI-JN -0,46 | -0,30 | 0,00 | -0,20 |-0,10 | -0,03 |-0,18|-0,41| -0,20 | 1,00

ATSI -0,04 | -0,04 | -0,18 | -0,41 | -0,46 | -0,20 (-0,40|-0,23| -0,32 | 0,53 | 1,00

GTI 0,37 | 057 |-0,12 | 0,57 | 0,49 | 0,75 | 0,68 |0,52| 0,78 | 0,20 | 0,30 | 1,00
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Amnaniz ropusoHTanbHUX iHAEKciB (HDI)
BUSIBUB KUTbKa 3HAUYIIUX 3aJIE)KHOCTEH.
INopuzonTansHe BigxuienHs mwieueii (HDI-S)
NPOJEMOHCTPYBAJIO CUJIbHY MO3UTHUBHY
Kopenanitoo 3 BiaxuineHHsMm pyk (HDI-A,
r=0,68), Mo JOriYHO MIATBEPIKYE, K
TIOJIOKEHHSI TICYOBOTO TOSICY Oe31ocepeTHbO
BIJINBA€ HA TO3HUIlII0 BEPXHIX KiHI[IBOK.
OOuBa 111 MOKA3HUKH, CBOEKO YEProk0, TICHO
MOB’5I3aH1 13 3araJlbHUM TOPHU30HTAJIHLHUM
iggexkcom HDI (r = 0,69 nns HDI-S; Ta
r = 0,84 ns HDI-A). IlikaBo, mo Oyna Bu-
SIBJICHA HETaTHBHA KOPEJAIis MiX Bij-
xuneHHam miede (HDI-S) Ta Bigxunen-
Ham tynyoa (HDI-T; r=-0,41), mo moxe
BKa3yBaTH Ha CKJIaJHI KOMIIEHCATOPHI
MEXaHI3MHU JUIS MiATPUMAHHS 3arajbHOTO
OaaHcy Tina.

VY ¢ponranpuiit mionmHi (FAI) cmo-
cTepiranucs 1e OUIbII BUPAKEHI MaTEPHH.
OpoHTallbHE BHPIBHIOBAHHS CHOMOTO
muiiaoro xpebus (FAI-C7) moxazano
CHJIPHY TIO3UTHBHY KOPENAIiI0 K 3 BU-
piBatoBaHHsM pyk (FAI-A, r=0,84), tax
i 3 3aranpauM iHgexkcom FAI (r = 0,89).
Oco6nuBO 3HAUYIUM € 3B SI30K MIiXK
(GpoHTAaTbHUM BHPIBHIOBAHHAM Tyiy0a
(FAI-T) Tta immexcoM cuMeTpii 3aaHBOI
nosepxHi Tyiay6a (POTSIL r = 0,87), a Takox
mik 3aranbuum FAI ta POTSI (r = 0,95).
Ile Bka3ye Ha Te, M0 PpOHTAIbHE BU-
PIBHIOBAaHHS Tyly0a € KIHOUOBUM (haKTOPOM,
10 BHU3HAYAE CHMETPil0 CiuHH. BogHoYac
HeratuBHi kopeii misk FAI-C7 (r =-0,41)
ta FAI-A (r =-0,46) 3 ingekcoM acuMeTpii
tyny6a (ATSI) cBiguaTh, 110 301IbIIEHHS
(GpPOHTAIBHOTO BUPIBHIOBAHHS TIOB’sI3aHE
31 3MEHIIIEHHSAM acUMeETpii Tyny0a.

3aranpHa kpuBusHa tyiy6a (GTI) Bu-
ABUJIACSl IHTETPAJIbHUM IOKa3HUKOM, MIO
BiToOpaxkae KOMILUIEKCHY MOCTypalbHYy
kaptuHy. GTI mo3uTuBHO KOpemroBana 3 Bij-
XWICHHSAMH K y TopusoHTanbHii (HDI-A,
r=0,57), Tak i y ¢poHTaIbHINA TJIOIIMHAX
(FAI-C7, r = 0,57; FAI-T, r = 0,75; POTSI,
r=0,78), a TakoX IPOIEMOHCTPYBaA 3B SI30K
3 acumeTpiero Tyiayoa (ATSI, r = 0,3).

Haperri, iHII1 BUSIBJICHI B3a€MO3B’ SI3KH,
Taki SIK TO3UTHUBHA KOPEJAIIS MiX BiI-
xuneHHsM tiedoBoro mnosicy (HDI-S) Ta
3arajbHOI0 KprBu3HOH Tynyoa (GTIL, r = 0,37)
1 ioro >k HeraTMBHA KOPEJIALis 3 (PPOHTATHHUM
BHUPIBHIOBaHHSIM sipeMHOi Bupi3ku (FAI-JN,
r=-0,46), BKa3yloThb Ha CKJIaJHY CUCTEMY
NOCTypajJbHUX KOMIICHCAIIM, Je 3MiHa
B OJIHOMY CETMEHTI Tijla BUKJIMKAE KacKaJl
ajanTarii B iHmux (maon. 4).

Lle mociiKeHHs HaJa€e MepIry KUTbKiCHY
OILIIHKY MOCTYypaJbHUX aCUMETPIN Y CIOpT-
CMEHOK, II0 3aiiMalOThCsl aKpOOATHKOIO Ha
M1JIOHI, Ta TIOB’A3Y€ 11l acuMeTpii 3 PpyHKIIiO-
HaJIbHAMH HEUPOM SI30BUMH Ta CHIIOBHMU
xapakTepuctukamu. OCHOBHI pe3yibTaTH
BKa3yIOTh Ha Te, 110, HE3BAXKAIOUH Ha BUCOKUI
PIBEHB 3aralbHOIO MOCTYPATIbHOIO KOHTPOITIO,
y CIIOPTCMEHOK iCHYIOTh BUPaXEHI aCUMeTpii
y (pOHTaNbHIN TUIOIMIKHI, SIKI TICHO TOB’f-
3aHi 3 TaTepHAMHU M’ sI30BOTO IucbOanaHcy
Ta CUJIOBUMH MOXJIUBOCTSIMHU.

BusiBriena kapTrHa acUMETpiii € JIOTTYHUM
HACJIIKOM 010MEXaHIYHUX BUMOT CIIOPTHBHOT
aKTUBHOCTI. HU3bK1 3HaU€HHS 1HIEKCIB TOpH-
30HTaNIBHOTO BiaxwieHHs (HDI) cBimyats mpo
T€, U0 CHOPTCMEHKU YCIIIIHO MiATPUMYIOTh
CTaOLTBHICTH TiJIa B3/I0BXK BEPTHKAJIBHOI OCI.
OnHak 3Ha4YHa BapiaTHBHICTH 1HIEKCIB (HpOH-
tanbHOro BHUpiBHIOBaHHS (FAI), ocobmnuBo
Ui pyK Ta Tyny0a, BiqoOpaxae amanTarito
710 OJTHOCTOPOHHIX HaBaHTaxeHb. OCKIIbKU
BCi y4acHHILI OyiM TPaBOPYKUMH, JOMiHAHTHA
npaBa pyKa BUKOHYE OCHOBHY pPOOOTY 3 yT-
pUMaHHS Barv, OoOEpTaHHS Ta BHKOHAHHS
CWJIOBHX €JIEMEHTIB Ha MiioHi. [le mpu3BoauTh
710 aCHMETPUYHOTO TOJIOKEHHS TICYOBOTO
nosica Ta TynyOa, mio i (QikCyeTbcsl 1HICK-
camu FA. HaiiGinpm rnmboke po3yMiHHA
MOXOJUTh BiJl aHAJi3y KOpENsIii. 3B’ sI30K
Mik acumeTpieto Tyimyoa (ATSI) Ta akTHBHICTIO
M’s131B (MMO3UTUBHUM 3 JiBUM M. Sterno-
cleidomastoideus i HeraTMBHUUN 3 MpaBUM
m. latissimus dorsi) po3kpuBae ckiiagHHIA
KOMIIeHcaTOpHUM MexaHi3M. [lin yac Buko-
HaHHS €JIEMEHTIB 3 OTOPOI0 Ha MPaBy PYKY,
TLIO0 MAa€ MPOTUISATH CUJIaM OOEpTaHHS.
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ma Cun08UMU XAPAKMEPUCMUKAMU.

Tabauys 4. Kopenayisa misc inoexcamu acumempii, EMI-nokaznuxamu

Ianexcu, %

Cutona GTI | ATSI |POTSI
[Ipo6a/ | Cropona/ M3 XapaKTEPUCTHKA
3HAYEHHS | KIHI[IBKa Ta OQUHUII
BUMIPIOBaHHS
latissimus dorsi A. maxkc., MkB 0,47 0,22 0,23
cTad A. cep., MkB 0,14 0,49 -0,12
CIIOKOIO sternocleidomastoideus A. cep., MkB 0,13 | 0,49 | -0,13
F.cep., I'n 0,12 0,45 -0,12
JiBa
cepeHe trapezius F. cep., 't 045 | 0,08 | 047
3HA4YCHHS
external abdominal A. makc., MKkB 0,03 0,49 | -0,27
cTan oblique F.cep,Tu | 0,02 | 057 | -035
CIIOKOIO
pectoralis major A/F, MmxBxc 0,49 | 0,06 | 0,550
_ A. makc., MxkB 0,05 0,47 0,30
CTaH erector spinae A.cep,mxB | 0,04 | 047 | 0,30
CIIOKOIO longissimus
F.cep., I'n -0,02 0,53 0,29
CEpEAHE A.cep.,MkB | 0,10 | -0,46 | -0,21
3HAYCHHA .. .
- latissimus dorsi
HaAWBUIIIC
avenmny | mpaBa A.cep.,mxB | 0,23 | -0,45 | -0,08
sternocleidomastoideus F.cep., ' 0,05 | 045 | 031
A. makc., MKB 0,26 0,50 -0,14
CTaH . -
CIIOKOIO ext?rna| abdominal A. cep., MKB 0,27 0,49 0,12
oblique F. cep., I' 0,26 | 050 | -0,13
A/F, MmxBxc 0,25 0,46 | -0,15
JaTepalibHa aJlTyKIlis, CepeaHE 3HAUCHHS, 033 026 055
npaBa pyka ’ ’ '
JaTepalibHa aI[,I[YKI_IiH, MaKCHUMaJIbHE 3HAYCHHA,
npasa pyka KT 0,33 | 0,32 | 059
JaTepaiibHa a0ayKIlisg, MaKCUMaIbHE 3HAYEHHS, 0.09 0.47 034

npaBa pyka
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AKXTHBI3ALLIS JTIBOTO TPy IHUHHO-KITFOUMYHO-
COCKOIIOIIOHOTO M’sA3a Ta IHIIUX M’ S31B-
cTabUI13aTOPiB Ha MPOTHIIEKHINA CTOPOHI €
(GyHKIIOHATBPHOK HEOOXITHICTIO AN Mij-
TPUMKHU PIBHOBAaru Ta KOHTPOJIIO HAJ PYXOM.
TaxkuM 4YMHOM, BUSBJICHHH M’ SI30BHH JHC-
OaJylaHC € He MTPOCTO MATOJIOTIEI0, a YACTUHOIO
BHCOKOCIIEI1aIi30BaHol PyXOBOi cTparerii,
HEOOX1MHOT AJIs YCIIIIHOTO BUKOHAHHS
CIIOPTUBHUX eJeMeHTiB. Ll acumerpuuna
aJianTarlisi J03BOJITE TEHEPYBaTH Ta KOHT-
pOJIIOBAaTU CKJIAaAHI o0epTajbHI PyXH Ha-
BKOJIO ITiJIOHA [4].

BusiBneni acumetpii € XapakTepHUMU
HE TUIBKU JJI1 aKpoOaTHKU Ha MUIOHI, aje
W UTs 1HIIUX €CTETHYHUX Ta aKpOOATUIHHX
BUIIB crnopTy. JlochiKkeHHs, IpoBeAeH1
cepel TMHACTOK Ta TaHI[IBHUIIb, TAKOX
BUSIBJISIFOTh 3HA4YHI IMOCTypajibHI BIJIXH-
JIEHHS Ta M S30Bl1 AucOajaHCH, OB’ sA3aHl
3 BHUKOHAHHSAM CIENu(pIYHUX, YacTO OJHO-
cTopoHHiX pyxiB [18-20]. Hanpuxkiuan,
y TAaHIIBHUKIB YaCTO CIOCTEPITarOThCs
acuMeTpii B CHiIl M’s31B-pOTAaTOPIiB CTErHa
Ta 3ruHadviB/po3ruHaviB Tynayba [21]. [o-
CIIKEHHSI cepesl MOBITPSAHMX aKpoOaris,
SIK1 MalOTh CX01 BUMOTH JI0 CUJIK BEPXHBOT
YACTHUHM TiJIa, TAKOX BUSBHUIIO JUCOATIAHCH,
30KpeMa 3HAYHO HMKYE CITIBBiTHOIIECHHS
CHJIM XaMCTPHHTIB JI0 KBaJIPHLIENICIB y HEMIO0-
MIHaHTHIH HO31, 1110 MiJBUIIY€E PU3UK TPABM
[22]. Lle migkpecnioe, MO acUMETPHUYHI
ajanTaiii € 3arajJlbHOI0 PHUCOIO I BHJIIB
CIIOPTY 3 OJHOCTOPOHHIMH PYXOBUMH
naTepHaMHu.

Xoya MeBHUI piBeHb aCUMETPIi € (PyHKIIIO-
HaJBHOIO aJ[aNTaIli€l0, BAXKIMBO PO3PI3HATH
aJIaNTUBHY aCHUMETPIIO Ta JIe3aaTHBHUIM JAUC-
OayaHcC, 110 MOYKE TMPU3BECTH JI0 TPaBMH [7].
XpoHiuHe TIepeHanpy>KeHHs M SI31B 3 OJTHOTO
00Ky Tina (HarpuKIia, JiiBoro M. sternocleido-
mastoideus ta m. latissimus dorsi, six nmokasaio
HaIlle JTOCITIHKEHHS) MOXKEe TIPH3BECTH JI0 Mio-
daciiaTbHOr0 00JBOBOTO CHHAPOMY, 00-
MEKEHHS PYXJIMBOCTI IIIMHHOTO Ta TPYTHOTO
BIIUTIB XpeOTa Ta MiABHIIEHOTO PHU3UKY
TpasM [ 14; 23].

PesynbraTti Hamoro IOCTiKEHHS MarOTh
npsMi  TpakTU4HI 3acTocyBaHHs. CHIlbHA
MO3UTUBHA KOPENALIS MK CHJIOI BEpXHIX
KIHIIIBOK Ta CHUMETPI€I0 3aJHBOI MOBEPXHI
Tyny6a (r = 0,59) € KI0YOBUM BHUCHOBKOM.
Ile o3Hayae, 110 PO3BUTOK CUMETPUYHOI Ta
IIOTYHOI MYCKYyJIaTypu BEPXHbOI YaCTUHU
TiJa MOXe JOMOMOITH CTa01Ti3yBaTH TyIyO
1 3MEHILUTH MOCTYPaJIbHI BIAXWIECHHS. ToMmy
TpeHYBaJIbHI MPOrpaMy MOBUHHI BKITIOYATH:

1) cumMeTpuYHI CUJIOBI TPEHYBaHHS (BIIPaBU
JUIs. pIBHOMIPHOTO PO3BUTKY M’ f31B MpaBoi
Ta JIIBOi CTOPIH T, TAKUX SIK CUMETPUYHI
TATH, )KUMH Ta BIIPaBU TSl KOPY);

2) IBOCTOPOHHI MPAKTUKH (320XOYCHHS
CIIOPTCMEHOK 10 BHKOHAHHS TEXHIYHHUX
€JIEMEHTIB Ha OOW/IBI CTOPOHH (K Ha JIO-
MIHAHTHY, TaK 1 Ha HEIOMIHAHTHY), 1100
30aaHCyBaTH HABAHTAXKCHHS ),

3) LiIbOBI KOPEKIiiHI BrIpaBu (po3poOka
IHAUBIAYaJIbHUX TPOrpaM, CIPsIMOBAHHUX
Ha PO3TSATHEHHS TMEpEeHANpPYKeHUX M s31B
(Hanpukiaa, TiBUX cTaOUII3aTOPIB TYIiIyOa)
Ta 3MIITHEHHS OCTA0JICHUX M'S31B (HAIIPUKIIA],
MPaBHX));

4) peryisipHIi MOHITOPUHT (BUKOPHUCTAHHSI
KUIbKICHUX METOJIB OLIIHKHY ITOCTABH, TAKUX SIK
cucrema APECS, siki MOXYTb CITyTyBaTu iH-
CTPYMEHTOM JUTSl TPEHEPIB Ta (i3i0TepareBTiB
JUTSL BIZICTEXKEHHSI TUHAMIKHA TOCTYpaTbHHUX
3MiH Ta CBOEYACHOTO BTpy4aHHs) [12].

OOMexkeHHS JOCJHIIKEHHS Ta mep-
CINIeKTHBM MOAAJIBIINX J0CTiZKEHb

Ile mocmipKeHHS Ma€e KiJibka OOMEKEHb.
[To-nepmre, HeBenuKU po3Mip BUOIpKHU
(n=20) oOMeKye MOKITHBICTD y3arajJbHEHHS
PE3yJIBTATIB HA BCIO TIOMYJIAIIIO CIIOPTCMEHOK.
[Mo-npyre, kpoc-cexkuiiHui nu3aifH noc-
JTiDKEHHST JTO3BOJISIE BCTAHOBUTH JIHIIIE
KOpeJsIiiH] 3B’ A3KH, aje He TPUYMHHO-
HaciiakoBl. HEMOKIIMBO 0CTaTOYHO CKa3aTH,
Yl TPU3BOJIUTH M’ S30BUK aucOamaHCc 0
acuMeTpii, UM acuMeTpuUYHa MOCTaBa
BUKJIWKAa€ 3MIHHM B aKTUBHOCTI M’ s3iB.
[To-TpeTe, omiHKAa MOCTAaBH MPOBOAMIACS
B CTAaTUYHOMY TIOJIO’KEHHI, TOJIi SIK aKpoOaTHKa
Ha MJIOH] € TUHAMIYHUM BHJIOM CIIOPTY.
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MaiiOyTHI HOCHIHKEHHSI TIOBUHHI OyTH
CHPSIMOBAHI Ha IMOJ0JIAHHS LIUX OOMEXEHb.
[lepcrieKTUBHEM € TIPOBEICHHS MTO3/I0BXKHIX
(JIOHTUTIOMHUX) JOCHIKeHb JUIsl BiJcTe-
KCHHSI PO3BUTKY aCHMETpil 3 4acoM Ta iX
3B’A3KY 3 pU3UKOM TpaBM. Takox JOLITBEHO
IIPOBECTU IHTEPBEHIIIHI JOCTIIKEHHS JUIs
OLIIHKM €(EeKTUBHOCTI 3alPONOHOBAHUX
KOpekuiiiHux mnporpam. Hapemiti, BuKO-
pUCTaHHSA METOJMIB JUHAMIYHOTO aHaTi3y
pyxy (Hampuknazn, 3D-MoymiH-Kenuyp)
JIO3BOJIUTh OLIIHUTH MOCTYpajbHi 3MIHH
0e3nocepeiHbO MiJl 4ac BUKOHAHHS aKpo-
0aTUYHUX EJIEMCHTIB, IIO AACTh O1JbII
MOBHE YSBJIEHHS Npo OlOMEXaHIKy IbOTro
BUJIy CIIOPTUBHOI aKTUBHOCTI [24].

BucHoBku

CropTCcMEeHKH, 110 3aiiMaloThCs aKpo-
0aTHUKOIO HA MIJIOHI, IEMOHCTPYIOTh BUCOKHI
piBEHb MOCTYPAJIbHOTO KOHTPOJIIO B TOPH-
30HTAJIbHIN IJIOMIMHI, ajleé MaloTh 3HAYYIIl
KIJIbKICHO BHMIpIOBaHI acuMeTpii y ¢poH-
TaJabHIA TUIOIIMHI Ta 3aralbHii cUMETpii
Tyny0a.

BusiBnieHi mocTypaibHi acUMeTpii He € BH-
[aJIKOBUMH, a TICHO KOPEJNIOIOThH 31 CIeIH-
(bIYHUMU TTaTepHAMH M SI30BOTO TUCOAJIaHCY,
110 Bi100pakaroTh PYHKIIOHATIbHI KOMIIEH-
CaTOpHI MEXaHI3MH, HEOOX1/THI JI1 BUKOHAHHS
OJTHOCTOPOHHIX pyXiB. 30KpeMa, aCUMETPis

Jlitepatypa

Ty Ty0Oa OB si3aHa 3 MiABUILECHOI0 aKTHBHICTIO
M’s131B-CTa0UTi3aTOpPIB Ha KOHTpalaTepabHil
CTOPOHI.

Cuna BepxHiIX KIHIIBOK € BaKJIUBUM
(hakTOpOM, 110 TIO3UTUBHO BILIMBAE HA CH-
MeTpito Tyny0Oa. Lle miakpecroe BayKIUBICTh
PO3BUTKY CHMETPUYHOI CHIJIOBOi Oazm Juist
MiATPUMKH MPABUIBHOI TOCTABH.

PesynbraTit 1ociikeHHsI 00T PyHTOBYIOTh
HEOOXITHICTh BIIPOBA)KEHHS KOMITJIEKCHOTO
MiX0AY 0 TPEHYBAIBHOTO MPOIIECY, IO
BKJIIOYA€ PETyJIAPHUNA KUIbKICHUH MOHITO-
PHHT TTOCTaBH, 30aTaHCYBaHHS TPEHYBAJIBHIX
HAaBaHTA)XCHb T4 BUKOPUCTAHHS IiJIOBHUX
KOpEKIIHUX BIpaB sl MiHIMI3amii ae3a-
JTANTHBHUX aCUMETPIii, MiJBULICHHS edeK-
TUBHOCTI Ta IPOQIIaKTUKUA TPAaBMATU3MY.

@dinaHCyBaHHS Ta NOASAKH

ABTOpU BHCIJIOBIIOIOTH LIUPY MOISAKY
Komnocogiit Oneni BikTopiBHI 3a gomomory
y IpoBeJieHHI 1boro aociimkenHs. Lle moc-
J1JKEHHS € YaCTUHOIO poOOTH 32 TEMOIO
«TeopeTnko-MeTo0IOT1YHI Ta MPAKTHYHI
OCHOBH (hi3M4HOI peadimiTarii i cOpTUBHOL
MmeaunuHuy (miarema 4.2 «BigHOBIEHHS
(GYHKI[IOHAIBHUX MOJXKIHBOCTEH, Mislyib-
HOCTI Ta yd4acTi 0ci0 pi3HUX HO30JIOT1YHHUX,
npodeciiHuX Ta BIKOBUX rpym»). Homep
nepxaBHoi peectparii Temu: 0121U107926.
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Zharova 1.0., Antonova H.P.

POSTURAL ASYMMETRY IN FEMALE ATHLETES ENGAGED IN POLE
ACROBATICS: A VISUAL SCREENING STUDY

This study aimed to quantitatively assess postural asymmetry in experienced female pole
athletes using a visual screening system and to correlate these findings with previously ob-
tained neuromuscular and strength data from the same cohort, providing an integrated analysis.
The study involved 20 female athletes (age 2340 years, with over 18 months of experience)
who underwent postural assessment using the automated APECS (Al Posture Evaluation and
Correction System). Key metrics, including the Horizontal Deviation Index (HDI), Frontal
Alignment Index (FAI), and various trunk symmetry indices (Posterior Trunk Symmetry Index,
POTSI; Asymmetry Trunk Symmetry Index, ATSI; General Trunk Index, GTI), were calcu-
lated. These postural data were then analyzed for correlations with prior electromyography
and dynamometry measurements using Spearman's correlation. While athletes demonstrated
excellent postural control in the horizontal plane, the study identified significant asymmetries
in the frontal plane and overall trunk symmetry. These deviations were strongly correlated
with specific patterns of muscle imbalance, notably heightened activity in the contralateral m.
sternocleidomastoideus and altered activity in the m. latissimus dorsi. This linkage suggests
the asymmetries are not arbitrary but represent functional compensatory mechanisms developed
in response to the sport's unilateral demands. The observed asymmetries are functional adap-
tations to the sport's unilateral demands, driven by right-hand dominance. While essential for
performance, these adaptations create muscular imbalances that heighten long-term injury
risk. Therefore, a comprehensive management strategy is recommended, featuring balanced
bilateral training, targeted corrective exercises, and regular postural monitoring to support
athlete health and longevity.

Keywords: muscle imbalance, physical rehabilitation, compensatory mechanisms, injury
prevention, sports biomechanics.
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HespouJioris i Heiipoxipyprist
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®I3UKO-XIMIYHUIMA CTAH MEMBPAH JIEUKOIIUTIB KPOBI
XBOPUX HA T'OCTPUM IINEMIYHUM IHCYJIBT
3AJIEZKHO B TAZKKOCTI 3AXBOPIOBAHHA

Jlebeouneun I1.B., Tosarxicnaucvka O.J1.

Xapxkiscokuil HayioHanbHULl MeOuuHUll yHisepcumem, Xapkis, Ykpaina

Y crarTi 3a JOMOMOrOK Pi3HOMAHITHUX MEMOPaHOTPOMHHUX (IIOOPECICHTHUX 30HIB
MPOBEJEHO aHalli3 (PI3UKO-XIMIYHOTO cTaHy ¢ocdodinigHoro Oimapy mMemMOpaH JEHKOIUTIB
nepupepuyHOi KpOBi 3A0pOBUX OCI0 Ta MAIIEHTIB 3 TOCTPUM IIIEMIYHUM 1HCYJIBTOM 3aJI€KHO
BiJI TSDKKOCTI 3aXBOPIOBaHHSA 32 MIKaJIO0 iHCYNbTy HanionansHoro incTuTyTY 310poB's (CILIA)
(NIHSS, National Institutes of Health Stroke Scale). lns mociimkeHHS BUKOPHCTOBYBAIU
CycneHsii JIEWKOIMTIB KpOBI MpPakTU4YHO 37A0poBuX oci® (18 ocid, KoHTposbHA Tpyma) Ta
MAI[IEHTIB 3 TOCTPUM 1IIEMIYHUM 1HCYIBTOM (18 0¢i0), SIKUX PO3MOALTNIN Ha TPU JOCTIIKYBaH1
TPYIH 3aJ1€KHO B TSXKKOCTI epediry KIiHIYHUX cuMOToMiB 3a mmkanor NIHSS. Jlo rpynu 1
YBIHIUIM 6 MAIE€HTIB 3 JIETKUM Mepedirom XBopoOu (3 OLIHKOI 3a mIKajgow 1-5 GaniB);
rpymy Il cknmanm 7 XBOpuX 3 3aXBOPIOBAHHIM CEPeAHBOT THKKOCTI (6—16 GamniB); rpymy 111 —
6 xBopux 3 TSDKKUM Mepebirom 3 ominkow (14—20 G6amiB). 3 MiIBHOI KPOBi 310pOBUX OCIO Ta
MAI€HTIB 3 TOCTPHM IMIEMIYHMM i1HCYJIBTOM TOTYBaJHM CYCIIEH3il0 JIEWKOIUTIB IUIIXOM
Ji3ucy eputpouuTiB. Y HaykoBO-AOCHITHOMY 1HCTUTYTI €KCHEPUMEHTAJIbHOI Ta KIIHIYHOL
MEIUIUHE XapKiBCHKOTO HAIIOHAIBHOTO MEJIWYHOTO YHIBEPCHUTETY BH3HAYAIU CTPYKTYpPHO-
GyHKLIOHATBHUNA cTaH (ocdominigHoro Oimapy MUTOMIA3MAaTHYHOI MEMOpaHU JEHKOIUTIB
KpOBI 3 BUKOPUCTAHHSIM HACTYITHUX MeMOpaHOoTporHuX (iroopecienTHrx 308418 060, 010,
PH7 ta PH1. OtpumaHi pe3yabTaTH 10CTiKEHb CBIIYATh, 110 Y IIUTOIUIa3MAaTHYHUX MEMOpaHax
JEUKOUUTIB epuepuyHOi KPOB1 XBOPUX HA TOCTPUI 1IIEMIYHUIN 1HCYJIBT 3aJI€KHO B1JT TAAKKOCTI
3axBOpIoBaHHS 3a mmKkanoto NIHSS BinOyBaroTbcs 3MiHU CTPYKTYPHO-( YHKIIIOHAIBHOTO CTaHy
JMITHAX KOMITIOHEHTIB MeMOpaH KJIITUH KPOBI1, 30KpeMa 3HIKEHHSI YITOPSIIKOBAHOCTI (ocdo-
JiMiAiB Ta 30UIBIICHHS INIMHHOCTI MeMOpaHu. BusHaueni ¢i3uko-ximMiuHi 3MiHH B MeMOpaHax
JCHUKOIMTIB MOXKYTh IPU3BOIUTH 10 KIITHHHOI 3aru0eri.

Kniouoei cnosa: wikana NIHSS, hocgponinionuii 6iviap membpan, nevikoyumu, ¢puroopecyenmmi
30HOU.
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Beryn

['octpi mopymieHHsT MO3KOBOTO KPOBO-
00ITy € O/IHI€IO0 3 3HAUYIIUX MPUYMH 1HBAJII-
HOCTi Ta CMEPTHOCTI HacejeHHs cBiTy [1].
["octpwmii iHCYABT MOCIAE APYTE MICIE Cepe
NPUYMH CMEPTHOCTI, BiJI LI€] XBOPOOH CTpax-
JaroTh OJM3bKO 12 MITH Jrojei Ha pik [2].
3a ocTaHHI pOKHM B YKpaiHi 3aXBOPIOBaHICTh
Ha roctpuil imemiunuii iHCYALT (I'Il) HEB-
MIUHHO 3pOCTa€ cepei MOJIOAOro Mpaie3aar-
HOTO HACEJICHHS, III0 Ma€ COIiaJIbHO-EKOHO-
MIiYHI Hacmiaku s kpainu [3]. Ha ceoromHi
BHU3HAUCHI OCHOBHI JlaHKW marorenesy ['1I:
PO3TrOpPTaHHS OKCHJIATUBHOIO CTpECy, Tpo-
¢biyHa AM3pErymsLis, eKCaWTOTOKCHYHICTD,
IHIYKLiS TIPOLIECIB KITITUHHOI 3arn0eni, 30KkpemMa
arionTo3y, PO3BUTOK 3aMalbHOTO IPOIECY
3 3aTy4EHHSM JICMKOLUTIB Ta Mpo3analbHUX
IHTEpJIEHKIHIB, HOPYIIEHHS L1JIICHOCTI MEM-
OpaH KJITHH 32 YMOB Jii aKTUBHUX (OpM
kucHIO (ADK) tomo [2-4]. ¥V nonepenHix
eKCHePUMEHTAIbHUX JOCITIDKEHHAX OYyi0
BH3Hau€HO, 1110 y xBopux Ha ['ll cmocTepira-
eTbes: redepanis ADK B neiikonurax Ta
aKTHUBAIlis TPOIECIB KIITUHHOI 3arubent,
30KpeMa aronTo3y. ToMy BellbMU aKTyaIbHUM
0yJ10 BUBYEHHS CTPYKTYPHO-()YHKIIOHAJIb-
Horo crany ¢ocdouninigHoro Oimapy HuTo-
MJIa3MaTUYHOT MEMOpPaHH JICHKOIUTIB KPOBI
3popoBux ocib ta mamientis 3 ['ll 3 Buko-
pHCTaHHSIM MeMOpPaHOTPOITHUX (QIIroopec-
[EHTHHUX 30H/IIB.

YV 6ioMeMYHUX €KCTIEPUMEHTAILHUX J10-
CJIIDKEHHSX BUKOPUCTOBYIOTh PI3HOMaHITHI
XIMIYHI pEYOBUHU — (PIIyOPECLICHTHI 30H/IH,
napaMeTpH SKUX 3aJIeXKaTh BiJl MOJSPHOCTI

Ta 3JaTHOCTI OyTH OHOpaMH MPOTOHIB
y MiKpocepenoBuie MmeMopanu [S]. 3arporio-
HOBAHO BHUKOPHUCTaHHSI B HAYKOBHX JIOCHIJ-
YKEHHSIX TaKUX 30H/1iB, sK: 060 (2-(2'-rimpokcu-
¢benin)-5-(4"-6idgenin)-1,3-okcazomn); O10
(2-(2-OH-denin)-5-¢penin-1,3-oxcazon); PH7
(2-(2’-rigpokcu-denin)-penanrpo[9,10-d]-
1,3-okcazon) ta PH1 (2-enindenantpo[9,10-d]-
1,3-okcazoun).

TakuM 4MHOM, METOI0 HAIIOTO JTOCIiM-
KEHHs 0yJI0 BU3HAYCHHS (PI3UKO-XIMIYHOTO
ctany ¢ocdominigHoro Oimapy meMmOpaH
JEUKOLUTIB KPOBi 3I0POBUX 0CI0 Ta XBOPUX
3 I'll 3aexHO BiJ TSAKKOCTI 3aXBOPIOBAHHS
3a mikaioro NIHSS 3 Bukopucranssm ¢uroo-
PECIICHTHUX 30H/IIB.

Marepiauau i meToau

VY mocmiKeHHI B3SUTM y4acTh Malli€HTH
3 TOCTPUM 1IIEMIYHUM IHCYJIBTOM, SIK1 3Ha-
XOIUIIMCS Ha CTAliOHapHOMY JIKyBaHHI
B [HCynbTHOMY LIeHTp1 XapKiBChKOi KJITHIYHOT
JKapHi Ha 3ai3HUYHOMY TpaHcrmopTi Ne 1
(M. XapkiB). Yci MaHImyIs0ii TpOBOAMIN
3TiAHO 3 3arajlbHONPUHHATUMU CBITOBUMHU
Ta BITYM3HAHUMU HOpMaMHu O10€TUKH
3 3acTOCyBaHHSIM [ eNbCiHCHKOI AeKmapartii,
Konsenmii Pagu €Bpornu 110710 3axucty mpas
Ta T1AHOCTI JroauHM. [lepen mocmiKeHHIM
OTpUMYBAJIM 1IHPOPMOBAHY 3TOTYy BiJl XBOPOL
JIOUHY 200 HOoro poandiB. Y CiM maiieHTaM
Oynu npoBeneni MPT-nocimkenss 3 aHrio-
PEKUMOM Ta BCTAaHOBJICHO JiarHO3 FOCTPUI
1IIIEMIYHUH IHCYNIBT Y KapOTHAHOMY OaceliHi
a0o rocTpuii MiBKY/ILOBHH 1H(APKT. 3aranbHuii
0anm TKKOCTI mepeliry 3axBOpIOBaHHSA
OLIIHIOBAJIM 32 IIKAJIOI TSXKKOCTI 1HCYIBTY
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HamionansHoro iHctutyTy 3a0poB's CIIA
(National Institutes of Health Stroke Scale;
NIHSS) Bix 1 mo 20 6aniB. [HCYabT J€TKOTO
CTYIICHS OI[IHIOBAJIM 3a IIKAJIOK0 0 5 Oais,
IHCYJIBT CepeIHbOI THKKOCTI — 6-13 Oarnis;
3arajibHa KinpKicTb OamiB Big 14 mo 20 Bin-
MoBiAalna TsHKKoMy niepediry xsopoou. Kon-
TPOJIbHY Tpymy ckjianu 18 3mopoBux ocil.
[{ipHY KpOB Yy TAIlI€HTIB 3a0Mpay y mepii
YOTHPH T'OJMHH BiJl OYATKY 3aXBOPIOBAHHS
Ta B TEPMOCYMIII Ha XOJOAI TPaHCHOPTY-
B 110 HaykoBO-HOCHITHOTO I1HCTUTYTY
EKCIIEPUMEHTAIBHOT Ta KIIHIYHOI MEIUIIMHH
XapKiBChKOT'0 HaliOHAJBHOTO MEIHMYHOTO
YHIBEPCHUTETY, JI¢ 3a 3araJibHO MPUUHATOIO
METOJIUKOO TOTYBAJIN CYCICH3I1 JICHKOIUTIB
nieprepuvIHOi KPOBi 3/I0POBHX 0OCIO Ta XBOPHX
Ha ['ll. Cycnensii neikoruTis nepudepuaHoi
KPOBi OTPUMYBAJIX 32 MOIMEPETHIM JII3UCOM
epUTPOLMTIB Y 3pa3Kax LiIbHOI KpoBi. [aini
0 3pa3KiB CYCIEH3IH JIEHKOIUTIB KpOBI
JoJaBaId (hITFOOPECIIEHTHI MEMOPaHOTPOITHI
3o O60, O10, PH7 ta PH1 3 nomaneimm
1HKyOYBaHHSIM, KOHLIEHTpaIlis (hIIyOpeClieHTHUX
30HIB y 3pa3kax ckmamana 5x10° M/m.

Ha ¢nyopecuentHomy criekrpodoToMeTpi
"Thermo Scientific Lumina" (Thermo Fisher
Scientific, Boirem, CILIA) npoBouH CieKTpo-
(doTomMeTpUYHE BU3HAYEHHS OCHOBHHX Mapa-
MeTpiB (i3UKO-XIMIYHOTO cTany (GochosimiIiB
y miarma3zoHi JoBxuHA XBII 350-630 M. Jlms
CTaTUCTHYHOI OOPOOKH OTPHUMaHUX LIU(PPOBUX
pe3yJbTaTiB 3aCTOCOBYBAIM KOMIT IOTEPHY

\ J/
-°\p'°—j_ \

)

3

nporpamy "Graph Pad Prism 5". Bukopuc-
TOBYBAJIM HenapameTpudHuii merop 3 U-kpu-
tepieM ManHa-YiTHi. JlaHl npeacTaBisin
y BUrIsiAi Meaianu (Me) Ta iHTepKBapTHIIb-
HOro po3maxy [25 %, 75 %]. Cratuctuyno
3HAUYIIUM BBaXKaiu pe3ynbTaty mpu p < 0,05.

Pe3ysabTaTH T2 iX 00roBOpeHHS

Jlns TpaKTOBKU OTPUMAaHUX HAMH pe-
3yJAbTaTiB HEOOX1MHO OyI0 PO3TISIHYTH
MOJKJIMBE PO3TAIlYBAaHHSA Ta OPi€HTAIII0
BUKOPHUCTAHUX (DIFOOPECIIEHTHUX 30H/IIB
y JieiikonuTapHiit MemOpasi (puc. 1).

3a gaHUMU HAayKOBOi Jitepatypu [7; 8],
(hryopecreHIlito MeMOPaHOTPOITHUX 30H/IIB
BHU3HAUYAIOTh 32 MOJSPHICTIO Ta 3JATHICTIO
BiJlJaBaTH MPOTOHU JO MIKPOCEPEIOBHIIA.
Ha pucynky 1 nokazano, mo ¢ryopecueHT-
Huit 3081 O10 po3ramoByeTbest 011t TOIi-
BOK (ocdominiais (OJI), Gmmkde 10 ueHTPY
¢docdomninigHoro Oimapy, y IUIsHII KapOo-
HUTBHUX TPYII JIAHITFOKKIB JKUPHUX KHCIIOT.
MemOpaHoTponHHIA (IIFOOPECIICHTHHIA 30H]T
060 po3TaIoBy€eThCS B AUISHII KapOOHUTEHIX
TPYIl Ta BYIJIEBOJICHEBUX JIAHIIIOTIB )KUPHUX
KHUCJIOT, 110 BXOJATh A0 ckiany PJI, mopsn
MOJISIPHOT TUIIHKU JIMIAHOTO Oilmapy mMem-
Opanu. 3oug PH7 3HaxoauThes y 30H1 ByTJIe-
BojHeBUX NaHIiorie OJI Gmmkye 10 UEHTPY
JinigHOTO Oimapy MeMOpaHH JICUKOIIUTIB.
[Tokazana mokamizaiisi (IFOOPECIIEHTHOTO
3oHAa PH1: 30Ha )KMpHUX KHUCIIOT, 10 BXOJISITh
no @JI ra ix xinuesux —CH3 rpymn (rigpo-
(dhobna ninsaKa docdomimiaHoro Olmapy).

\ +
s i
=
o’ %
o

()
0

PH1

Puc. 1. Posmawysanns ma opicHmayis ¢hiioopecyenmuux Memopanompontux 30H0ie
Y yumonaasmamudtit memopaui [6].
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[lepeHecenHst MpOTOHIB MOXeE BigOyBa-
THCS 3a YMOB IepeOyBaHHS 30H/IB y 30ya-
JKEHOMY CTaHl, 3aBISKM YOMY BUHHUKAE
dororayromepHa opma (T*), sxa mae duryo-
PECIICHTHI BJIACTHUBOCTI 32 O1IBIIIOT TOBXKUHHU
XBUJIb IOPIBHSHO 3 I0YAaTKOBOIO, <HOPMaJlb-
HOIO» opmoro (N*) 301y [8; 9]. CriBBin-
HOILICHHS 1HTEHCUBHOCTEH (ayopecuenii
doroTayromMepHoi A0 MOYATKOBOI (hopmu
(It+/In+) 30H1IB BUKOpUCTOBYBaH SIK iH(OP-
MaTUBHUN Mapkep 3MiH (Pi3UKO-XiMIYHUX
BJIacTHBOCTEH (HOCHOIIIITITHOTO KOMITOHEHTA
[UTOIJIa3MAaTUYHOI MEMOpaHU JIEUKOIUTIB.
Trauenko A.C. 3i cmiBast. (2020) [10] Bu-
3HaYyaly, 110 31 30UIBIIEHHSAM MOJSPHOCTI
ab0 MPOTOHOAOHOPHOT 3IATHOCTI HOCIs, CITiB-
BigHOMICHHS IT+/IN* MOXeE 3MEHIIyBaTHCH.
Kpim Toro, B HayKoBiil JliTepaTypi 3asBJIeHa
MOXJTUBICTb 3aCTOCYBaHHS (PIIyOPECLIEHTHUX
30HAIB U BHSBJICHHS 3MIiH TifpaTaril
CTPYKTYpHUX (pochominiHuX KOMIIOHEHTIB
MeMOpaH JIEHKOIUTIB 32 YMOB IiIBUILIICHHS
IPOTOHOJIOHOPHOT 3/1aTHOCTI Ta MOJISPHOCTI
mikpocepenosumia [6; 10]. ABropu Bu3Ha-
YalTh, 1110 3MiHHU TiApaTaiii HuToIIa3Ma-
TUYHUX MeMOpaH KIITHH MOXYTb OyTH
NOB'sI3aH1 31 3MIHOIO BIOPSAKOBAHOCTI
MeMOpanHux nimiaiB [11], mo i MoxxHa
OIL[IHUTH 3 BUKOPUCTAHHSIM 30H/IiB.

TakuM 4MHOM, JUIS aHATI3Y CTPYKTYpPHO-
(GYHKIIOHATBEHOTO CTaHy (ocdoimiHOTO
Oilrapy MeMOpaH JIeHKOLUTIB Mepu(epuaHoi
KPOB1 MU BUKOPHCTOBYBaJH Ha0ip (imyopec-
nentHux 3oHAiB O10-0O60-PH7-PHI1, mo
MaroTh MEMOPaHOTPOIHY Ait0. Bukopucrani
30HAM KOMIUJIEKCHO [ar0Th OILIIHUTH CTaH
[ATOTUIA3MAaTUYHUX MeMOpaH JIEHKOIIMTIB
BIJI FAPOQUIBHOI IISHKY, [0 pO3TallloBaHa
Ol 3aJMILKIB TJIILEPONY, CTPYKTYpHOIO
komrnoHeHty ®JI, 10 AUCTaTbHUX PETIOHIB,
Jie pO3MIIIYIOThCS BYTJICBOJHEBI JIAHIIOTH
KUPHHUX KUCIIOT.

3a OTPUMaHUMH B XOJi EKCIIEPUMEHTY
magumu 3081 O10 3HaX0aUBCS B 30H1 TOIIBOK
@JI Ta KapOOHUIBHUX IPYI KUPHUX KUCIOT,
Ol HEeHTpy JimigHoro Oimapy MeMOpaHH.
CrnocrepiraBcsi 3cyB (~5 HM) MakCUMyMy
bayopecueniii  ¢ororayromepHoi ¢Gopmu
(T*) 3ou1y O10 y cnexkTpax ¢ryopecueHii

3paskiB kpoBi mamieHTtiB 3 ['ll mopiBHSHO
3 BIANOBITHUMHU CIEKTPaMU KOHTPOJIBbHUX
3pa3KiB.

Busnaueno 3naxomxenHs 3ouay 060
mo0au3y MOJSPHOI 30HM JABOLIAPY HOPSI
KapOOHLIBHUX TPy Ta BYTJIEBOJIHEBUX JIaH-
IFOT1B KUPHUX KHCIIOT, 110 BXOMSATH JI0 CKIIa Ty
@®JI. HaBnaku, 3oun PH7 nokanmizyBaBcs
OJr>K4e 10 HEeHTPY, y 30H1 BYTJI€BOJIHEBUX
nanuoriB OJI. dmroopecuentauii 3051 PHI
JIOKaJIi3y€BaBCs B AUISHIN )KUPHOKUCIOTHUX
nmariroris AJI ta X KIHIEBUX METHIBHUX
rpyn — y riapodooHiit gt dJI Gimrapy
MeMOpaHu. Y 30ymKeHOMy cTaHi (iroopec-
IIEHTHUX 30H/1iB BUHUKA€ TPAHCTIOPT MPO-
ToHIB [12]. ¥ HamoMmy BUIAJKy BHACIIJOK
XIMIYHOT peakiiii BUHUKaE (OTOTayTOMEPHA
dopma (T*), mo € guryopecieHTHOIO peyo-
BHHOIO Ta BU3HAYAETHCSA HA 3HAYHO OLTBIIINX
JOBKWHAX XBUJIb, TOPIBHIHO 3 MMOYATKOBOIO
dbopmoro (N*) [13]. BusHaueHo, 1110 32 yMOB
3pOCTaHHS MOJISIPHOCTI Ta 37]ATHOCTI BilAaBaTh
HOPOTOHH, CIiBBiAHOMICHHS [1+/INn+ 3MeHIITy-
erecs [14]. Tlocunenns rigpararii ¢ocdori-
migHOro Ollapy KITUHHOI MeMOpaHU CHpHsIE
3MaTHOCTI BiJJIaBaTH IMPOTOHU Ta IMiIBUIILYE
TIOJISIPHICTh MIKpOCEpEIOBUIIIAa y MeMOpaHi [ 15].

KopoTkoXBHIIEOBHIT 3CyB MakcCUMyMYy (iryo-
peclLeHIiT CBITYUTH PO 301IbIIEHHS TOJSP-
HOCTI MiKpOCEpeIOBHIIA 30Ha B MeMOpaHax
JIEMKOLUTIB. HA TJ1 3MEHIIICHHS 1HTCHCUB-
HOCTI (iryopectieHIiT poToTayTOMEPHOT (POPMHL.
TakuM YUHOM, CTIOCTEPITAETHCS 3MEHIIICHHS
CIBBIHOIICHHS IHTECHCUBHOCTEH (ryopec-
1eHIii poToTayTOMEpHOT Ta HOPMATBHHX
dopm (It+/In+) 3012 O10 (puc. 2).

3MeHIIIEHHS BIJHOIIEHHS 1HTEHCHUBHOCTI
dnyopecuentiii (It+/In+) CBiTUUTH PO 30171b-
IIEHHS] TOJIAPHOCTI Ta MPOTOHOIOHOPHOT
31aTHOCTI cepenoBuiia 3012 O10 B MeM-
Opanax nerikoruTiB namieHTiB 3 ['ll. Ciextpu
¢dayopecrienTHOro 30HAa O60 chiBmamamu
3 BIATOBITHUM CIEKTPOM JJIsi KOHTPOJIBHOT
rpynu. [ Kpamoro mopiBHSHHS CIIEKTPU
HOPMaJTi3yBaJIH JI0 iIHTEHCUBHOCTI (hiyopec-
HeHIii HopManbHOI popmu. OTXe, PI3HUI
MIDK CITIBBITHOIICHHSIMH IHTEHCUBHOCTI (hITyO-
pectiertii It+/In+ st 30H1a O60 BUABHIIACH
CTaTHCTUYHO HE3HAYHOMO (puc. 3).
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1e6 2-(2'-OH-theHin)-5-theHin-1,3-okcason (3oHg 010)
6F = KOHTPONb
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LoBXXWHa XBUNI, HM

Puc. 2. Penpezenmamusni cnekmpu gpyopecyenyii 30n0ie O10
YV CychneHsisax leukoyumis nepugepuunoi Kposi nayienmis
3 20CMpUM TUEMIYHUM THCYILIMOM MA 300POBUX H00eli KOHMPOIbHOI 2PYhUL.

12 10,6
10,2 9,9
10+
8 -
I7/In
o *
4r 3,0 2,6
2 L
0
KoHTponb rpyna | rpyna Il rpyna Il
MpuMiTKn: 3o0Hg 010 3 30HA 060 * - y nopiBHAHHI 3 KoHTponem (p<0,05)

Puc. 3. Cnigsionowenns inmencusnocmi gyopecyenyii (It+lIn=) 30n0ie 010 ma 060
V CYCNeH3IisAx netikoyumie nepughepuyroi Kposi 300posux ocio
ma nayieHmie 3 20CMpPUM IUEeMIYHUM IHCYIbIMOM.
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Le cBiguuTh Mpo Te, 1m0 y namieHTiB 3 1l
HE BiI0YBArOTHCS 3HAYYIIII 3MIHU ITOJISIPHOCTI
Ta TMPOTOHJIOHOPHOI 3AaTHOCTI Yy JIMIIHUX
KOMIIOHEHTaX MEMOpaH JICHKOLIUTIB Y pErioHi
nokamizarii 30a1a O60 — 30H1 KapOOHITEHUX
rpyn ®JI Ta B 30HI BYTJICBOHEBUX JIAHITIOTB
docomninigiB modbaM3y MOISAPHOT IUITHKA
JIBOIIIAPY.

3oua PH7 nokani3yerbest y 30Hi BYTJIeBO-
nueBux jaHiorie OJI 6mmwkye 10 HEHTpY
JIiAHOTO ABOMIapy. BUsBIEHO, M0 Pi3HULISA
MK CIIEKTpaMH 30H]1a, 3B'SI3aHOTO 3 CYCIICH-
3i€10 JTEHKOUUTIB epudepuyHoi KpoBi, €
HE3HAYHOK TOPIBHSIHO 3 MOKa3HUKAMHM KJTi-
TUHHOI MeMOpaHM JIEWKOLUTIB y Mall€HTIB
KOHTPOJIbHOI Ipynu (puc. 4). BctaHoBneHo,
10 CHIiBBIIHOIICHHS IHTEHCUBHOCTI (hiryo-
pecueHIii GoToTayroMepy Ta HOPMaJIbHOI

2,5

I/l 15

0.5

dopmu (It+/In+) CTaTHCTUYHO JOCTOBIPHO
He BiapizHsocs (p > 0,05) Big BiAMOBITHUX
3HAY€Hb KOHTPOJBHOI rpynu. /s kpamoro
MOPIBHSAHHS CIIEKTPU HOPMaIIi3yBaJIu 10
IHTEeHCUBHOCTI (pIryopecieHiii HopMaabHOi
dhopmu.

He cnocrepiranocs J0CTOBIpHUX 3MiH
MOJISIPHOCTI Ta MPOTOHJOHOPHOI 3/1aTHOCTI B
TUISTHIIT MeMOpaHu, /€ 3HaXOTUTHhCS 30H]T
PH7. 3a BukopucTaHHs HalOIBII TiApO-
¢dobHoro 30uny PHI1, mo nokamizyerncs
B JIUISIHIII )KUPHOKUCITIOTHUX JiaHIoriB DJI, a
caMme B iX KIHIIEBUX METHJILHUX Tpymax Ta-
KO HE CIIOCTEPIrajocs CTATUCTUYHO 3Ha-
YYIIOi PI3HUII Y CHIBBIIHOIIEHH] 1HTCHCHUB-
HocTl (ayopecteHuii poToTayToMepHOi Ta
HopMaibHOT opm 30HaY PHI (IT+/In%), IO
00pe BUIIHO 3 PUCYHKY 4.

KoHTponk

Mpumitka: /| - sonp PH7

rpynal

rpyna ll rpyna lll

I:l — 3oHg PH1

Puc. 4. Cnissionowenns inmencusnocmi gpayopecyenyii (It+lIn=) s3ondie PH7 ma PHI
YV Cycnemnsisax neukoyumis nepugepuyHoi kposi 300posux ocio
ma nayieHmie 3 20CMpuM IUeMIYHUM IHCYTIbINOM.
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He cnocrepiramucst cTpyKTypHO-(PYHKITIO-
HAJIBHI 3MiHU Y BIATIOBITHUX MicIIsX Gocdo-
JIAHOTO ABOMIApY MeMOpaH JIEHKOIUTIB
KpoBi mamieHTiB 3 I'll 3a1ekHO Bij THKKOCTI
3axBoproBaHHs 3a mmkagor NIHSS moxai-
3anii 30u4iB O60, PHI ta PH7. OtpuMmani
pe3yibTaTH CBiauaTh, MmO B rigpodoOHIH
OUISHIL 011 monsipHOi Ta TigpodoOHii
IUIAHOK Omkde A0 1eHTpy docdomimia-
Horo Oimapy MeMOpaH JIGHKOIHTIB niepude-
puuHOi kpoBi xBopux Ha ['ll He BHsABIEHO
3MiH TifpaTariii Ta ynopsakoBaHocti pocgo-
ainigHoro Oimapy rigpodoOHOi AIISHKH
MeMOpaHH JIGHKOIHTIB. 3aCTOCYBaHHS B JI0-
cimpkenHi ayopecuentHoro 301y O10
(2-(2’-rigpokcu-enin)-5-¢enin-1,3-okcazon)
MOKa3aJio, 110 332 YMOB 1IIEMIYHOTO TMOIIKO/I-
JKEHHS TOJIOBHOTO MO3KY BiJ0YyBalOThCS
3MIHH y T1ApODIIBbHUX AIISTHKAaX MeMOpaH
JeUKOUUTIB. 30UIbIIEHHS MOJISIPHOCTI Ta
3/1aTHOCTI B11JaBaTH MPOTOHU y MIKpocepe-
JIOBUIIE BKa3zye Ha 30LIBIICHHS Tifpartaiii
B rosiBkax ®JI y micii 3aiHIIKiB TIiEpoLy
Ta IPU3BOJATH JIO 3MEHIIIECHHS YIOPSIKOBa-
HOCTI MEMOpaH.

Busnauena B Hamomy JOCHiJIKEHHI
30inpmieHa rigparaiis B roaiBkax ®JI
BKa3ye Ha 3HWKEHHS YIIOPSAKOBAHOCTI (poc-
dominiaiB Ta OGUIBLIY IUIMHHICTE MeMOpaH
nedikouuTis [14].

TakuM YMHOM, Pe3yIbTaTH JTOCIIHKCHHS
CBIYaTh, 110 Y JeHKOIUTaX nepudepruaHol
kpoBi xBopux Ha ['ll 3a1exHO BiJ TAKKOCTI
3aXBOPIOBAHHS 3HUKYETHCS YIOPSIKOBAHICTD
docdominiaiB Ta BigOyBa€eThCs 301TBIICHHS
TUTMHHOCTI MeMOpaH NeiikonuTiB. BuznaueHi
CTPYKTYPHO-(DYHKIIIOHAJIbHI 3MIHU B YHOPSIJI-

Jlitreparypa

koBaHoCTi (ocdodimniaiB MemMOpaH JeiKo-
LUTIB MOXYTh OYTH TIOB's13aH1 3 KIITHHHOIO
3arubesnto. 3amporpamMoBaHa 3aru0elnb
KIIITHHH — TIPOIIEC, SIKUH 32 pIBHEM 3HAYCHHS
BOKJIMBUMA TaK caMo, SK mpoidepartis Ta
noain kiituH. Ilpomecu amonTo3y kope-
JIOI0Th 31 3HUKEHHSM YMOPSIKOBAHOCTI
¢docdomninigiB y 30BHIIHbOMY Oimapi nuTo-
mnasMatuaHuX MemOpan [16; 17]. Icnye
KOMILJIEKC 30BHIMIHIX Ta BHYTPIIIHIX CHUT-
HaJbHUX CHCTEM, y TOMY YHCIi (haKTOpiB
LIUTOIJIa3MU Ta IJIa3MAaTUYHOI MeMOpaHw,
SK1 3aJIy4eHl 10 perysiii anontosy. 3a Ail
MIKiTUBUX (DAKTOPIB 3HIKYETHCS YIOPSI-
KOBaHICTh MEMOpPaH KJIITHH, 1110 IPU3BOIUTh
0 KiITHHHOI 3arubeni [16; 17]. Bigoma
POJIb KJIFOYOBOTO €H3UMY Kacmaszu-3 — mpo-
Teasu, 110 0epe yyacTh y peanizallii 30BHilll-
HBOTO Ta BHYTPIIIHBOI'O ILUIAXIB aroTo3y.
VY nocnipkeHHI BU3HA4Y€HA aKTHUBAIllA MPO-
LIECIB aloNTO3y JEHKOIUTIB KPOBI NAIIEHTIB
3 I'll, mo miaATBepAKYETbCS 3HUKEHHSIM
yrnopsiAKoBaHoOCTI  (pocdomniniziiB MemOpaH
JIerKonuTiB. Lle Mo)ke BH3HAYATHCS 1HIIMI
MeXaHi3M aKTUBAIlil armonTo3y, HaNpUKIIaa
3MIHM MOXYTb OYTH OIOCEPENKOBaHI JI€I0
npo3amnajibHuX MUTOKIHIB [18].

Bucnosxu

Takum urHOM, y martieHTiB 3 ['1l BuHMKaOTH
3MIHM (13MKO-XIMIYHUX BIIACTUBOCTEMH
¢docdoninigHoro Oimapy: MiJABUIIEHHA
IUTMHHOCTI Ha TJI1 3HUKEHHSI MIKPOB'I3KOCT1
y riApopuIbHUX perioHax (oc@oinigHoro
IBOIIApy MeMOpaH JIeHKouTiB. BusHaueHi
¢13UKO-XIMI4HI 3MiHM B MeMOpaHax JieiKko-
LIUTIB MOXKYTh BUKJIMKATH KIITUHHY 3ar0eb.
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Lebedynets P.V., Tovazhnyanska O.L.

THE PHYSICAL AND CHEMICAL STATE OF BLOOD LEUKOCYTE
MEMBRANES IN PATIENTS WITH ACUTE ISCHEMIC STROKE DEPENDS
ON THE SEVERITY OF THE DISEASE

This article uses various membrane-tropic fluorescent probes to analyze the physicochemical
state of phospholipid bilayers in the membranes of peripheral blood leukocytes in healthy
individuals and patients with acute ischemic stroke. The severity of the disease is determined
by the National (U.S.) Institutes of Health Stroke Scale (NIHSS). For the study, blood leukocyte
suspensions were used from individuals in good health and 18 patients with acute ischemic
stroke. The control group consisted of 18 healthy individuals. Patients with acute ischemic stroke
were divided into three groups based on the severity of their clinical symptoms, as measured
by the NIHSS scale. The first group included six patients with mild disease (scoring 1-5 points);
the second group included seven patients with moderate disease (scoring 6-16 points); and
the third group included six patients with severe disease (scoring 14-20 points). Leukocyte
suspensions were prepared from the whole blood of healthy individuals and patients with acute
ischemic stroke by lysing the erythrocytes. At the Research Institute of Experimental and
Clinical Medicine of the Kharkiv National Medical University, we determined the structural
and functional state of the phospholipid bilayer of blood leukocyte cytoplasmic membranes
using the following membrane-tropic fluorescent probes 060, 010, PH7, and PH1. The results
of the study indicate that, depending on the severity of the disease according to the NIHSS
scale, changes occur in the structural and functional state of the lipid components of peripheral
blood leukocyte cytoplasmic membranes in patients with acute ischemic stroke. In particular,
there is a decrease in phospholipid order and an increase in cell structure fluidity. These
physicochemical changes may contribute to cell death.

Keywords: NIHSS scale, phospholipid bilayer membranes, leukocytes, fluorescent probes.
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Xipyprist

Y JIK: 616.22-006.44-089.87

XIPYPI'TYHE JIIKYBAHHA
NPOTSIKHUX PYBHEBUX CTPUKTYP TPAXE]

boiixo B.B.* % Kpiuax B.B.» 3, Counceéa A.JI.%, Tkauenxo B.B.1'3
Ynemumym 3azanonoi ma nesioxknaonoi xipypeii im. B.T. 3aiiyesa HAMH Ykpainu,
Xapxis, Ykpaina
2 Xapxiecvkuii nayionanbruii meouwunull ynigepcumem, Xapxis, Ykpaina
$Hasuanvno-nayxkosuti meouunuii incmumym Hayionanbno2o mexniunozo ynieepcumemy
«Xapkiecokuti nonimexuiunuu incmumympy, Xapkis, Yxpaina

VY cTarTi NpeacTaBiIeHO pe3yabTaTH JIIKYBaHHS 72 MALI€HTIB 13 MPOTSHKHUMU PYOLIEBUMH
CTEHO3aMM Tpaxel, 110 BUHUKJIM HICIsl TpuBajoi 1HTYyOamii abo TpaxeocToMmii, MepeBakHO
BHACJIZIOK TSOKKMX TO€JIHAHUX TPaBM, KOMaTO3HUX CTaHIB Ta 3aTSDKHOI IITYYHOI BEHTHIIALIT
JIETeHb. 3aCTOCOBAHO KOMIUJIEKCHY MIarHOCTHKY, BKJIIOYAIOYM KIIIHIYHI, PEHTTEHOJIOTIYHI,
¢byHKIIOHANBHI (criporpadisi), eHI0CKOMIYHI TOCTIHKEHHS Ta MYJIbTUCTIPATIbHY KOMIT FOTEpHY
ToMorpadiro, 110 JT03BOIMIIO BU3HAYMTH JIOKAJI3a1lil0, TPUBAIICT, CTYIIHb CTEHO3Y W CYITYTHI
3MiHH B JiereHsX. OCHOBHUM KJIIHIYHUM INPOSIBOM OYB IIPOrpecyrourii pecripaTOpHUi AUCTpeC
BiJ] 33/IMIIKH /10 CTpUAOpY. PagukanpHe Xipypriune BTpy4aHHs (LMPKYJSpHA PE3eKIIis Tpaxel
3 opMyBaHHSIM aHACTOMO3Y THUITY «KiHELb y KIHELb») IpoBeieHo 67 marienTaM. Bubip tumy
aHACTOMO3Y (TpaxeoTpaxeallbHHi, JJApUHTOTpaxealbHUN, TOPTAHOTpaxeaJbHU) 3aJIeKaB
BiJ] piBHS ypaxeHHs. Omepauii 3/ificHIOBamuCs depe3 WMHHMNA nocTyn abo B KOMOIHAIl
3 BEpXHBOIO CTEPHOTOMIi€I0. 3HAUYHY yBary HpUIIIEHO MiciasonepaliiiHiil npogiiakTui
YCKJIQJHEHb: CaHallli JAMXaNbHUX MUISAXIB, 1HTYOALIWHINA TEXHII, MO3UIIIOBAaHHIO TOJIOBH,
aHTUO10TUKOTEpAIii, 1HTAJAMINHIA Ta OPOHXOCKOMIYHIN miaTpuMin. YacTtoTa ycKiIaaHEHBb
craHoBuia MeHire Hik 5,0 %, neranphicts — 1,3 %. Binbriricts namientis (94,5 %) Bumucani
3 MO3UTUBHUM KJIIHIYHUM edekToM. OTpuMaHi pe3yJlbTaTH MiATBEPIKYIOTh €(PEKTHUBHICTh
CBO€YACHOT'0 XIpypridyHOro JIiKyBaHHs pyOLIEBOTO CTEHO3Y Tpaxei K €IMHOr0 paAuKalIbHOTO
METO/y B1IHOBJIEHHSI IPOX1JHOCTI AMXAIbHUX IIJISAXIB.

Kniouosi cnoea: pyoyesi cmenosu mpaxei, onepamusne NiKY6aHHs, YUPKYIAPHA Pe3eKyis
mpaxei.

Lintyite ykpaiHcbKoto: bonko BB, Kpiuak BB, CouHesa AJl, TkaueHko BB.
XipypriuHe niKyBaHHs NPOTSHKHUX pyOLIEBUX CTPUKTYP Tpaxel.
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Beryn

YHacmoK 30UTbIIEHHS YaCTOTH JTOPOYKHBO-
TPAHCIIOPTHUX MPHUTOJ], 3pOCTAHHS KUIBKOCTI
TSODKKUX TPaBM, BUKOHAHHS BEJMKHX 3a 00'e-
MOM XIpypriyHUX OIEPATUBHUX BTPYYaHb
y BUXIJTHOMY CTaH1 BaKKO1 KaTeropii XBOpux
13 TpUBaJIMM MiCIsONEPALliiHUM TEepiooM
TiCIIs MPOBEJCHHS IITYYHOT BEHTHJISLIT JIETeHb
(ILIBJI) MOXyTh BHUHUKATH YCKJIaJHEHHS,
CIPUYMHEH] MOIIKOJKEHHSIM CTIHKM Tpaxel
111 Yac MPOBEJICHHS JUXATBbHOI peaHiMartii [ 1].

Y ocHOBI pybrieBoro crenosy tpaxei (PCT)
JIE)KUTh MOWIKOJXEHHSA 11 HOPMalbHHUX
CTPYKTYp Ta 3aMillleHHs iX Tpy0ol0 cro-
JYYHOIO TKAaHUHOIO [2]. OHUM 13 MEXaHI3MiB
po3utky PCT € if Te, mo AuxanpHy peaHi-
MalIil0 YacTO MPOBOASTH HA TJIi IIOKY PI3HOTO
TeHe3y, IO MPOSIBISIETHCS TIOPYIIEHHSIM MIKpO-
LUPKYJIALIT, 30KpeMa i y TpaxealbHil CTIHII,
10 BHUKJIMKAE PO3BHUTOK iH(EKIIi Ta mopy-
HIeHHs perexneparii [3].

ITpu 301IbIIEHH] KUTBKOCTI TTOCTPAXKTATNX
13 TSHKKUMH TIO€THAHUMU TPaBMaMH, SKi T10-
TpebyroTh TpuBaioi LIIBJI Ta Tpaxeocromii,
4acTOTa BUHUKHEHHS pI3HUX pyOlEeBUX
CTEHO31B TOpTaHI Ta Tpaxei, 3a PI3SHUMHU
JaHuMH, gocsrae 25 % [4].

Cumnromu PCT, OCHOBHUM 13 SKHX €
YTPYJAHCHHSI JUXaHHS, 3a3BUYail BUHHKAIOThH
y CTpoKH Bif 1 A0 7 THOKHIB Micist eKCTyOarril
abo TpaxeocToMii, TOOTO micis GopMyBaHHS
pyOlIleBOi TKaHMHU B CTIHII Tpaxei 3 Mo-
JATBIITAM 3BY)KCHHSIM MPOCBITY JAMXaTbHUX
nuIsaxiB [ 5].

OCHOBHOIO paJMKaJIbHOI OIepalli€ro,
IO JIa€ 3MOTY BUJIAJITH YIIKODKEHY JIUISTHKY
Ta BITHOBUTH LIUTICHICTh TIOBITPOTPOBITHIX
IUISX1B, 3IMIIAETHCS HUPKYISPHA PE3EKIIis
Tpaxei 3 aHaCTOMO30M 3a THUIIOM «KIHEIb
y KiHelp» [6; 7]. Pe3ynpratu onepairii MoxxHa
BBA)KaTH 3aI0BUILHAMH, OJHAK MOYKJIMBI TaKi
TPi3HI YCKIIAJHEHHS, SIK HECTIPOMOYKHICT IIIBIB
aHaCTOMO3Y, apO3MBHI KPOBOTEUl, PEIUINB
CTEHO3Y, Mapajiy rOpTaHHOTO HEPBY, MEi-
ACTHHIT.

3a JaHUMHU PI3HUX aBTOPIB, 4acTOTa
MICIIIOTICpAIlIfHAX YCKIIQHEHb Y TIAIlI€HTIB,
K1 TIEPEHECI Pe3eKIil0 Tpaxei, CTAaHOBUTD
[8,7-9,8] %, a neranbHicTs csrae 5,0 % [8; 9].

Merta nocJiizkeHHs

[TokpamuTu pe3ynbTaTu XipypriyHoro
JIKyBaHHS TPOTSDKHUX PYyOLIEBUX CTEHO3IB
Tpaxei IUIIXOM aHalli3y KIIHIYHOTO Iepeoiry,
JTIarHOCTHYHUX IMAXOMIB Ta €(PEeKTHBHOCTI
LUPKYJISIPHOL pe3eKLii Tpaxel 3 GopMyBaHHAM
AQHACTOMO3Y TUITY «KIHElb Y KIHEIb» 3aJICKHO
BiJ JIOKami3almii Ta CTyHeHs ypaKCHHS
IUXaJbHUX [UIAXIB.

Marepiaan Ta MeTOaIH

VY BiaaieHH] TOpakajabHOI XIpyprii KiIi-
HIKH [HCTUTYTY 3araiabHOi Ta HEBIAKIAJAHOT
xipyprii iM. B.T. 3aiiuiesa HAMH VYkpainu,
M. XapkKiB, IijJ HarJIsaoM IepeOyBanu
72 XBOpHUX, 13 HUX 55 YONOBIKIB Ta 17 KIHOK,
BikoM Bif 19 mo 67 pokiB i3 pyOICeBUMH
CTEHO3aMU Tpaxei, 10 PO3BHUHYIUCA BHAa-
CIJIOK TpuBaioi iHTybaii Tpaxei abo micis
HaKJIaJIGHHS TpaxeocTomii. Y 46 13 HHUX
nposenenns [IBJI Bumaranu Hacligku
TSOKKMX TOEJHAHUX TPaBM, y 4 — TSIKKI
TiJIECHI TOpaHeHHs, y 22 — KOMaTO3HUHU
CTaH pi3HOro rexesy. ¥ 23 maiieHTiB pyO-
LEBHI CTEHO3 Tpaxel PO3BUHYBCSI BHACHIZIOK
tpuBainoi LIIBJI yepe3 intybariiiiny Tpyoxy,
y49 — micas HaKJIAAECHHS TPaxeoCTOMH.
27 XBOpUX TOCTYIIHIN 3 TPaXxeoCTOMOIO.
OCHOBHUM KJIIHIYHUM CUMIITOMOM y XBOPHUX
13 PCT Oyno yrpyAaHeHHsI AMXaHHS, BHUpa-
KEHICTh SKOTO 3ajekanga BiJg CTyHEHsS
1 TEpMiHY CTEHO3Y, BapilO0UM BiJl 3aJUILKU
i yac pi3MIHOTO HABAaHTAXKEHHS 10 CTPH-
JIOPO3HOTO TUXAHHS Y CIIOKO].

ByB npoBeieHuit po3noaia 3a CTyreHeM:
| ctyminp — «pyOneBa nedopmartisny, ska
He moTpedye NMiKyBaHHS, 0€3 KIiHIYHUX
nposBiB; Il crymiap — yTpynHEHHS
OUXaHHSA Mig 4Jac (pi3MYHOrO HaBaHTAa-
xeHHs; Il cTymiHp — 3aguIKa y CIIOKOf;
IV cTymiae — cTpumop, TIMOKCisA, 3arposa
acikcii (maobn. 1).

Xipypris
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Tabauys 1. Po3nodin nayienmis 3a cmynenem cmenosy mpaxei

(hI3UYHOr0 HABAaHTAXKEHHS

) .. Kinexicts Yactka,
CryniHb CTEHO3Y KiiHiyHa XxapakTepucTuka . 0
Mali€eHTIB, adcC. Yo
| — pybuieBa nedopmartis be3 ki1iHIYHUX TPOSBIB 5 6,9
.| 3aauika mij yac
Il — creHO3 MpH HaBaHTaKEHHI . A 10 13,9

Il — cyOxommencaris

3aauiika y Crokoi 32 44 4

IV — nexomreHcaris

Ctpuaop, rinokcis,
3arpo3sa acikcii

30 41,7

JocnipkeHHs BUKOHAHI 3 TOTPUMaHHSM
OCHOBHMX TMOJIOKeHb «lIpaBui eTuyHuX
NPUHLUITIB IPOBEICHHS HAYKOBUX MEMYHUX
JOCIIJKEHb 32 Y4acTIO JIIOJAUHNY, 3aTBEP-
keHux ['enbciHcbKoOrO Aeknapairiero (1964—
2013 pp.), ICH GCP (International Council
for Harmonisation of Technical Requirements
for Pharmaceuticals for Human Use, Mix-
HapoJlHa paJa 3 TapMOHI3AIlli TEeXHIYHUX
BUMOT' JI0 peecTpallii JIKapchbKuX 3aco0iB
mia arognau; Good Clinical Practice,
Hanexxna kiiHIYHA MpakTUKa MPOBEICHHS
nocripkens) (1996 p.), nakazie MO3 Vkpainu
NeNe 199 ta 200 Big 11.02.2019. INamientu
Opanu y4acTh y MPOBEICHOMY JIOCIIKECHHI
IMOBHICTIO 3a BJIACHUM Oa’KaHHSIM, IO
MiATBEPKYETHCS OCOOUCTUM ITiIMTUCAHHSIM
BIANOBIAHOI 1H(OopMoBaHoi 3roau. Koxxen
namieHT ocobucto OyB MOiH(GOPMOBaHMH
m0/10 000B’s3KiB, MPaB Ta MOXKJIUBOCTI
3aBEPIIUTH AOCHIJUKEHHS B OyAb-sKUN
MOMEHT Horo mpoBeleHHS 0e3 OyIb-sSKHUX
HACJIIJIKIB Ta MOSICHEHHSI IPUYUH CBOIX Jiil.

VYciMm xBOpUM, MOPST 13 3araTbHOKIIIHIY-
HUMH Ta PEHTTCHOJIOTITYHUMHU METOAaMHU
00CTEeKEeHHS1, POBOWIIM CIIporpadito, eH10-
CKOIII0, MYJIbTUCHIpaTIbHY KOMIITOTEpHY
tomorpadiro (MCKT).

3a JI0MIOMOTOI0 1HCTPYMEHTAIbHUX METO/IIB
JIOCITI/PKEHHS BU3HAYAJIM JIOKATI3allit0, TPHBA-
JICTh, XapakTep, CTYIIHb 3BYXKEHHS 1 3ama-
JICHHSI B JIETEHSAX Y pe3yibTaTi 00CTpYKIIIT
3aJISKHO BiJl TPUBAJIOCTI 3aXBOPIOBAHHS.

Pe3yabTaT T2 00roBOpeHHs

VYpaxkeHHs IIMHHOTO BiJUIUTY Tpaxei MaJio
Micie y 58 XBopux, BEpXHOTPYAHOTO —

VYeboro 12 100,0

y 10, cepeaHbOTpyAHOTO — Yy 2, HUXKHBO-
IpyIHOro — y 2. 3BY)KEHHS CTAaHOBUJIO Bij
1/3 niametpa Ta Oinblie, ane y OUIBIIOCTI
MaIieHTiB Malo Micile 3ByKeHHs 2/3 mia-
MeTpa AUXaJIbHOTO MIIAXY. [IpOTsHKHICTD
3BYXKEHHS KkonuBaiacs Bim 2,0 mo 6,5 cm,
B OCHOBHOMY CIIOCTEpirajiacsi IHpKYyJspHa
¢dopma ypaxkeHHsA. Y 5 00CTEKEHUX MPO-
TSDKHICTH 3BY)KEHHS CTAHOBHJIA J0 2 CM,
y 62 — monan [2,0-2,5] cM, y 5 xBOopuUX
OyJ0 JBOPIBHEBE YpaKEHHsS. Y BCIX XBOPUX
MMOKa3HUKH (YHKIIT 30BHIIIHBOTO JUXaHHS
Oynu 3MiHEHI OLIbIIe 3a PECTPUKTUBHHUM
a00 3MIIIaHUM THUIIOM PI3HOrO CTYIMEHS
BUPAKEHOCTI.

[Ticas xKopoTKoOUYacHOI1 mepeomnepariii-
HOI MIATOTOBKHM paJMKalbHI XipypridyHi
BTpy4aHHs1 OyiM BUKOHaHI 67 marieHTam.
OCHOBHUM BHJIOM omeparii craja LHUPKY-
JApHa pe3ekuis Tpaxei 3 popMyBaHHSAM
aHACTOMO3Y THIy «KiHELb y KiHEeIb».
3anie)HO BiJI JIOKaJIi3allii CTeHO3y Ta aHATo-
MIYHHUX YMOB, Yy 46 maui€eHTiB c()OPMOBAHO
TpaxeoTpaxealbHUIl aHacToOMO3, y 16 —
JapuHroTpaxeanbHuil. I3 5 xBopux i3 ABoO-
PIBHEBUM YpaXeHHSM TPbOM Oylo Hakia-
JI€HO TOpTaHOTpaxealbHUH aHACTOMO3,
IBOM — TpaxeoTpaxeanbHuil. Kpim Toro,
y 5 Mali€eHTiB i3 1301bOBaHUMHU CTEHO3aMHU
MIUHHOTO BIAALTY Tpaxei MPOTSKHICTIO
70 2 cM TNO3UTHUBHOTO €(EeKTy BAAIOCH
JOCSTTH TIISIXOM TPOBEACHHS 2—3 CEaHCiB
€HJIOCKOIIIYHOT KOaryssiiHol AecTpyKil
3BYXEHOI1 NIISHKU. BUIM BUKOHaHUX
ONEepaTUBHUX BTPYYaHb INPEJCTABICHO
B mabauyi 2.

Xipypris

Surgery
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Tabnuysa 2. Xapakmep onepamugHux 6mpyuansb, 6UKOHAHUX NAYIEHMAM

KinbkicTs
Bun onepaTBHOTO BTpy4YaHHS L
MaIi€eHTiB, adc.
TpaxeoTpaxeanbHUl aHACTOMO3 46
JlapuHTOTpaxeaapHUl aHACTOMO3 16
["opraHoTpaxeanbHH aHACTOMO3 (TIPH IBOPIBHEBUX YPasKEHHSIX) 3
Enpockoniyna nectpykiis (HeBUpaXeH1 CTEHO3U 10 2 CM) 5
Ycboro onepoBaHUX 67

IIpy creHo3ax MIMIHOTO Ta BEPXHBO-
rpyAHUX BiaaunB (59) BTpydaHHS BHUKOHY-
BaJIM uepe3 MUNHHUI AocTyn. Y pasi JoKai-
3alii CTEHO3y y BEPXHBOTPYIHOMY Ta HU)KYE
BEPXHBOTPYIHOTO BiAiLy Tpaxei (8) BUKO-
PHUCTOBYBAJIM IIMHHUI 1OCTYII 13 YaCTKOBOIO
BEPXHBOIO CTEPHOTOMIEIO (0 cepeaHboT
TPETUHH TijJa TPYJUHH).

Benuke 3HaueHHS Mano BCTaHOBJIEHHS
iHTYyOaniinoi Tpyoku. Ilpm pesekmii muii-
HOTO Ta BEPXHBOTPYIHOTO BIAJLTIB Tpaxel
1HTYyOaLiiHy TpYOKY BCTAaHOBJIIOBAJIM HUXKYE
AQHACTOMO3Y 3 MIHIMaJIbHUM THUCKOM y MaH-
KETI Ta HaJIHO (hiKCyBaJIM 30BHI, 00 YHHK-
HYTHU JUCIIOKALII{ Ta TpaBMYyBaHHs aHACTOMO3Y.
[Ticns omepartii Ta monepeaHbOI €HIOCKO-
HiYHOI caHalii JoMaraiucs MaKCUMaJbHO
PaHHBOI eKCTyOAaIlii XBOPOTO, IO a0 3MOTY
YHUKHYTH Oaratbox ycknamHeHb. ITicns 3aBep-
IICHHST HAKJIaJICHHS aHACTOMO3Y y O0OB's3-
KOBOMY MOPSAKY MPOBOJMIN €HIAOCKOIIUHY
CaHaIlil0 TpaxeoOpOHX1albHOIO JAepeBa,
0COOJIMBY yBary 3BepTajll Ha 3iCTaBJICHHS
CJIN30BO1 OOOJIOHKH, 1HTEPOIO3HUIII0 M'SKHX
TKaHUH, XPSAIIB MK KIHISIMH Tpaxei, 10
3muBaOThes. [licnst 3akiH4YeHHs omeparlil
Ta CaHAIIHOT E€HIOCKOMIi 3a0e3neuyBain
¢ikcalito roJIoBU XBOPOTO Yy IOJIOKEHHI
HaBEJICHOTO JI0 MEPEAHBO1 TTOBEPXHI TPYAHOT
KJIITKY migbopians, mo 3MeHIIyBalo
HATAT KIHI[IB aHACTOMO3Y Ta IOJIETIIYBAJIO
BIJIKAIIIJTIOBAHHS MOKPOTHHHSL.

VY micnsonepaniiHoMy Tepiofil micis pe-
3eKuii Tpaxei 0coOIMBY yBary mpUALIsIN
npodiakTUIll yCKJIaJHEHb 3 OOKYy Tpaxe-
TPHOTO aHACTOMO3Y Ta THIMHO-BOTHUILEBUX
YCKJIaZIHEHb 3 OOKY JIeTreHb 1 paHu. AHTHO10-

THKH TIPU3HAYAIH 3 YPaXyBaHHSIM UyTJIMBOCTI
0 HUX MIKpo(JopHu, Ky BU3HAYaIH A0
oreparii IUIIXOM JIOCHIKEHHS] MOKPOTHUHHS,
3MUBY 3 Tpaxei Ta yTOYHIOBAJHM TiJ 4Yac
orepallii IpH MOCiBi 31 CIM30BOI 0OOJIOHKH
Tpaxel.

3a CHJILHOrO KalllIio, OJIOBOTH Ta Iij-
BUIICHHS BHYTPIIMIHBOYEPEBHOTO THUCKY
y TpaxeoOpoHXiaJbHOMY JEpeBi BUHHKAE
BHCOKHI aepoauHaMiuyHuid THCK. J{7s 3amo-
OiraHHs bOMY IiCJs omepalii XBOpoMy
MpPU3HAYAJIU MYKOJITHKH, OPOHXOJITHKH.
3a HEeoOX1HOCTI (3a CYHNyTHBOI'O THIHHOIO
OpOHXITY) TPOBOJMIN KypC CaHAaIIHHOT
OpoHxockomii a0o0 IHraJIAiiHOI Teparii.
PerenbHa canauis Ta iHransumiiHa Tepamis
3ano0iragyd po3BUTKY MicCIsSONEpaLifHOro
3aMajgbHOTO MPOIECY Y JICTCHSX.

BaxuBe 3HaueHHs B micisionepaniiHoMy
Nepioii Ma€ HAJXOJKEHHS MOBITPS Ta KPOB1
o JpeHaxy a0o BHITYCKHUKY 13 cepeno-
CTIHHA Ta paHu MMHHOI IUISHKH. [IpeHaxi
Ta BUIMYCKHUKH BHIQISUTH IICIS TPUITH-
HEHHS BUJAIJICHHS BHUJIUICHb HPOTATOM
1-2 mio.

Uepes 2—4 TroxHi mTicis onepaii y 3 (4,2 %)
XBOPHX CHOCTEpiragacsi KapTHHa peCTEHO3Y
aHACTOMO3Y, KM OyB YCYHYTHH €JIeKTpo-
KOAryJIIiiHOK JIECTPYKIIEI y TOEIHAHHI
13 quuaTaiiero micist anacromosa. 1 (1,3 %)
XBOpUH MOMeEp Ha HIOCTy A00y micis ore-
parmii pesekuii MUWHO-TPYAHOTO BiAILTY
Tpaxei 3 aHACTOMO30M «KIHEIb Y KIHEIb)»
13 TPOTSXKHUM CTEHO30M 10 6,5 cMm
BHACIIIJOK HECTIPOMOXKHOCTI Ta apO3WBHOI
KpoBOTeYi 3 aHacToMo3y. 68 (94,5 %)
XBOPHX BUIMHCAHO 3 XOPOIIHM PE3YJib-

Xipypris

Surgery
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TaTOM, y BiJJJaJiecHl TEPMiHU yCKJIaJHECHBb
HE CIIOCTEePirasocs.

OTpumaHi HaMH pe3yJbTaTU MIATBEP.I-
KYIOTh MPOBIIHY pOJb MUPKYISIPHOI
pe3ekIii Tpaxei 3 aHACTOMO30M THUMNY
«KiHeUb Yy KiHEIb» K pPaJMKAIBHOTO
METOAy JiKyBaHHS pyOIIEeBUX CTEHO3IB.
Ieri miaxia AO3BOJISIE JOCIITH CTAOLIBHOL
PEKOHCTPYKIIT IUXaJbHOIO IUIIXY 32 YMOBU
NpPaBHIBLHOI Tepeaonepamniiioi OIMiHKU
NPOTSHKHOCTI Ta JIoKajizamii ypaKxeHHs.
Hami nani KopenoioTh 3 pe3yiabTaTaMH
IHIIUX JOCIITHUKIB, K1 BBKAIOThH Xipyp-
riuHe JIKyBaHHS METOJOM BHOOpPY y marli-
€HTIB 13 CKJIaAHUMHU (popMaMu TOOPOSKICHUX
CTeHO3iB Tpaxei [7; 8].

He3Bakaroun Ha HasIBHICTh aIbTEPHATHB
y BUTJISI[II €HJAOCKOMIYHOTO BTPYYaHHS,
JeCTpyKIii a00 CTEHTYBaHHS, TOBIOTPUBAINIA
KITHIYHUHN e(eKT B UX METOIB 3a3BHUait
MIOCTYTIAETHCS XIpypriuHiit pezexmii. OcobmmBo
I[€ CTOCYETHCSI BUTIAAKIB 13 MPOTSHKHUM 200
PEIUANBHUM YPXKEHHSM, JIe CHIOCKOITIYHI
BTPYYaHHS JAlOTh JIMIIE THMYAacoBE MOKpa-
HIEHHS 1 4acTo MoTpeOyloTh MOBTOPHUX
npouenyp [3; 10].

[IpodinakTuka miciasonepamiiHux
yCKJIaJHEHb € HaJI3BUYalHO BaXJIUBUM
YUHHUKOM YCITIIHOTO PE3YJIbTaTy, PO 110
CBiYaTh K Hallll CIOCTEPEXKEHHS, TakK
1 1aHl 3apyO1KHUX aBTOpiB. 30Kpema, Ha-
JIe)KHA CaHaIlisl AMXATbHHUX NUISAXIB, paHHS
ekcryOallis, peTeJbHUI KOHTPOJIb aHTHO10-
TUKOTEpaIii Ta 1HAUBIAyaTi30BaHE BEICHHS
NalieHTa B paHHbOMY IHicCisoNepaliiiHoMy
nepiosii A03BOJIAIOTH MIHIMI3yBaTH PU3UKU
HECIIPOMOYKHOCT1 aHaCTOMO3Y, PECTEHO3Y
abo memiactunity [11-13].

BaxnuBUM MPaKTHYHUM aCIEKTOM €
BUOIp XIpypridyHOro IOCTYyNy, SKUH Mae
BU3HAYATHCS 3 YPaxXyBaHHSAM PIBHS YpayKeHHS
Tpaxei, aHATOMIYHMX OCOOJIMBOCTEH malli-
€HTa Ta HASBHOCTI CYMYTHBOI MaTOJOTII.
3acToCyBaHHS JTUIIE€ MIMHHOTO JOCTYIY €
JIOCTaTHIM y OUTBIIIOCTI BUITAJIKIB MTUHHOTO
Ta BEPXHBOTPYTHOTO CTEHO3Y, TOMl SIK MPHU

JIOKaJi3alii HWK4Ye — BUIPABJIAaHE PO3IIH-
pEeHHS omeparlii BEpXHBOIO CTEPHOTOMIEIO.
Taxwii 1HIUBIAYATI30BaHUHN TAX11 TO3BOJISIE
MOKPAIIIUTH Bi3yalli3allif0 yPaKeHOT AUISTHKH,
MOJIErmuTH (popMyBaHHS aHACTOMO3Y Ta
3HU3UTH PU3UK IHTPa- Ta MICIAONEpALiHUX
yCKIaAHeHs [3; 4].

BucHoBku

1. PyOueBuii creHO3 Tpaxei € momMpeHruM
Ta MOTEHIIHHO HEOE3MEYHUM YCKIIaHEHHIM
IHTEHCUBHO1 pecmipaTOpHOI MiATPUMKH,
30KpeMa TpuBaJioi iHTYyOarii abo Tpaxeo-
cToMii. BiH mpu3BOAUTH A0 3HAYHOTO
MOPYIICHHS MTPOXIJHOCTI JUXATBHUX IUISXIB
1 PO3BUTKY BEHTHUJISIIAHOI HEIOCTaTHOCTI,
[0 CYTTEBO BIJMUBAE Ha SAKICTh KUTTA
TAII€HTIB.

2. €EIMHUM paJuKaIbHUM METOJIOM
JMIKYBaHHS MAaLi€HTIB 13 MPOTSHKHUMHU
pYyOLIEBUMHU CTEHO3aMH Tpaxel 3aJIUIIA€THCS
XipypriuHe BTpy4YaHHS Yy BHUTJISAA1 IUPKY-
napHoi pesekiii Tpaxei 3 ¢popMyBaHHSAM
aHACTOMO3Yy THUIy «KiHEIb Yy KiHEIb».
Bubip Tumy aHactomMo3y BHU3HAYa€ThCS
JIOKAJI3aIl€r0 YpakKeHHsI Ta aHATOMIYHUMHU
0COOJIMBOCTSIMH.

3. MakcumanbpHa eeKTHUBHICTH orepa-
TUBHOTO BTPYYaHHS JOCSTAEThCS 32 YMOBHU
HOoro BUKOHAHHS B ONTUMAallbHI paHHI
CTPOKHM TiCJs BCTAHOBJEHHS J1arHO3Y.
BopHouac mpu HasBHOCTI TSKKOI CYITYT-
HbOI MATOJIOrii, BUPAXKEHOI COMaTUYHOT
ociabyieHOCTI ab0 BHCOKOIO PU3HKY
MOBTOPHOI 1HTYOAIi1, AOUITFHO PO3TIISIIaTH
MUTaHHA BIATEpMIHYBaHHA a00 MoaudiKarii
XIpypriyHOi TAKTHKH.

4. TlpoBeneHHST MOBHOIIHHOTO KJIIHIKO-
IHCTPYMEHTAJILHOI'O OOCTEKEHHS 3 BUKO-
pucranasaMm mynbtucnipaisHoi KT, cnipo-
rpadii Ta eHgockomii JO3BOJSAE TOYHO
BU3HAUMTH JOKaTi3aIiio, TPOTHKHICTh Ta
CTYIIIHb CTE€HO3Y, 110 € KPUTUYHO BAXKJIMBUM
JUIS TUIAHYBaHHSI ONTUMAJIbHOI XIpypriduHO1
crparerii Ta mNiIBUINEHHSA Oe3NMEKH
J1KyBaHHSA.

KonguikT inTepeciB BiCyTHIH.
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Boiko V.V., Krytsak V.V., Sochnieva A.L., Tkachenko V.V.

SURGICAL TREATMENT OF LONG SCARRED TRACHEAL STRICTURES

This article presents the treatment outcomes of 72 patients with extensive cicatricial tracheal
stenosis that developed following prolonged intubation or tracheostomy, primarily due to severe
multiple trauma, comatose states, and extended mechanical ventilation. A comprehensive
diagnostic approach was applied, including clinical, radiological, functional (spirometry),
endoscopic examinations, and multislice computed tomography, which enabled determination
of the location, duration, severity of stenosis, and associated pulmonary changes. The main
clinical manifestation was progressive respiratory distress, ranging from exertional dyspnea to
stridor. Radical surgical intervention — circular tracheal resection with end-to-end anastomosis —
was performed in 67 patients. The choice of anastomosis type (tracheotracheal, laryngotracheal,
or laryngotracheal with extended resection) depended on the level of stenosis. Surgeries were
carried out via cervical access or in combination with upper sternotomy. Particular attention
was paid to postoperative prevention of complications, including airway sanitation, intubation
technique, head positioning, antibiotic therapy, inhalation, and bronchoscopic support. The
complication rate was less than 5.0 %, and mortality was 1.3 %. The majority of patients
(94.5 %) were discharged with good clinical outcomes. The findings confirm the effectiveness
of timely surgical treatment of cicatricial tracheal stenosis as the only radical method for
restoring airway patency. However, in cases of severe comorbidities, significant somatic weakness,
or a high risk of reintubation, a delay or modification of the surgical approach may be warranted
to optimize patient safety. Early surgical intervention is crucial for optimal outcomes, but
requires careful patient selection and preoperative optimization to minimize risks.

Keywords: cicatricial tracheal stenosis, surgical treatment, circular tracheal resection.
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Papillary Thyroid Carcinoma (PTC), a well-differentiated malignant neoplasm originating from
thyroid follicular cells, has been increasingly studied for its association with obesity. In Ukraine,
PTC accounts for approximately [1.7-1.8] % of all malignant tumors. Accumulated evidence sug-
gests that obesity, characterized by a Body Mass Index (BMI) over 30 kg/m?, promotes carcinogenesis
through hormonal changes, chronic inflammation, oxidative stress, and insulin resistance. The aim
of the study was to investigate the relationship of obesity or overweight with PTC size. This retro-
spective study examined 91 patients with histologically confirmed PTC, categorizing them based
on BMI into normal weight, overweight, and obese groups. Patients were divided into groups in re-
lation to their weight. The study group comprised patients with overweight and obesity based
on their BMI. Informed consent was obtained from all participants. Statistica 12 (TIBCO Software
Inc., USA) and GraphPad Prism 10 (GraphPad Software, LLC, USA) statistical software were used
for data analyses. Statistical significance was set at p < 0.05. The study showed that in our cohort,
71 % of PTC patients were overweight or obese. Notably, larger tumors (> 1 cm) were more common
in obese and overweight groups, whereas PTC microcarcinomas (< 1 cm) were more frequent
in patients with normal weight, suggesting a potential correlation between obesity and larger tumor
size (p < 0.05). This size differential suggests that metabolic factors associated with higher BMI
may influence tumor growth in PTC. The results of the study indicate that PTC with a tumor diameter
of >1 cm is more likely in obese and overweight patients. Thyroid microcarcinomas are more common
in patients of normal weight. Obesity can be considered as a risk factor for faster growth of neo-
plasms in PTC.

Keywords: papillary thyroid microcarcinoma, cancer risk, body mass index, neoplasm staging,
prognostic factors, morphometric parameters.
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Introduction

Papillary Thyroid Carcinoma (PTC) is
a frequent malignant tumor originating from
thyroid follicular cells and is considered as
well-differentiated cancer. The frequency of
PTC in Ukraine accounts for [1.7-1.8] % of all
malignant neoplasms. As shown previously,
PTC might be diagnosed in coexistence with
other benign thyroid neoplasms as well as
might be associated with such comorbidity
as overweight or obesity [1]. The thyroid
malignant transformation might be assessed
in view of possible risk from overweight or
obesity [2].

Obesity is an excess of white adipose
tissue in the body, which is diagnosed by de-
termining the Body Mass Index (BMI),
where a BMI >30 kg/m? is classified as obese.
Currently, various studies have shown the
results indicating several mechanisms that
explain why obesity may contribute to the
development of various types of malignan-
cies, including thyroid cancer. Among the
mentioned factors are hormonal changes,
chronic inflammation and oxidative stress,
as well as hyperglycemia and insulin re-
sistance [3]. In the case of such type of thy-
roid cancer as PTC, these mechanisms may
play a significant role, but remain poorly
studied in Ukraine.

It is well-established that obesity is linked
to an increased risk of 13 types of cancer, in-
cluding PTC [4]. Considering the relation-
ship of such constitutional features as obe-
sity or overweight, it is important to think
about the risk stratification and to per-
form preventive measures among obese
population for early diagnosis of PTC.
Among the above-mentioned, it is believed
that one of the main mechanisms for carcino-
genesis of PTC is associated with the
changes of certain hormones in obese popu-
lation. It should be noted that adipose tissue

is not just a deposition of the body’s energy
resources, but also hormonally active tissue,
synthesizing a biologically active substances,
hormones, cytokines, to promote condi-
tions for oxidative stress, which triggers and
maintains a certain "circulus vitiosus”. The
mentioned "circulus vitiosus™ contributes
to the further accumulation of adipose tissue,
or the maintenance of its mass in the event
that the patient decides to lifestyle modifi-
cation and plans to lose weight. The mo-
lecular pathogenetic changes in obesity
described above have a proven effect on
apoptosis, cell proliferation and differentia-
tion, and on elements of the cell cycle,
changes in which are key to malignant cell
transformation [5].

Published studies have shown that
patients with PTC often have elevated levels
of inflammatory markers, suggesting a po-
tential link between obesity-induced sys-
temic inflammation and the development of
this type of thyroid cancer [9]. Considerable
evidence also indicates the role of insulin re-
sistance in oncogenesis, which is usually as-
sociated with obesity, and is also a signifi-
cant risk factor for the development of PTC.
Insulin resistance leads to hyperinsulinemia,
which can promote cell proliferation and
suppress apoptosis [3]. These molecular and
genetic changes in obese patients have
been studied, but the actual changes in
clinical and morphological parameters,
such as carcinoma size, lymph node me-
tastasis status, a number of parameters of
carcinoma invasion, the number of mitoses
in 10 fields at x400 magnification, remain
poorly studied, in particular in Ukrainian
patients, and require additional scientific
evaluation and further investigation.

The aim of the study was to investigate
the relationship of obesity or overweight
with papillary thyroid carcinoma size.
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Materials and Methods

There were identified 91 patients who
underwent surgical management for PTC at
Verum Expert Clinic (Kyiv, Ukraine). Pa-
tients were divided into groups in relation to
their weight. BMI was calculated for all
patients in kg/m2. The study group consti-
tutes patients with overweight and obesity
based on their BMI. The BMI below 25 kg/m?
was considered as normal weight, and
BMI [25.0-29.9] kg/m? — as overweight,
> 30 kg/m? — as obesity [2; 10].

For each patient, the size of the tumor
(microcarcinomas < 1 cm in diameter and
tumors > 1 cm in diameter) was studied.
Patients were divided into groups depending
on their weight. Informed consent was
obtained from all patients.

Non-parametric statistical analyses were
used for data evaluation processing by ap-
plying Kruskal-Wallis, Fisher’s exact test
(two-tailed). The difference between the
study groups was considered as significant
with p < 0.05.

Results and Discussion

Analysis of data from 91 patients with
PTC showed that in the group of patients
with obesity (BMI more than 30 kg/m?) were
20 (21 %) patients, in the group of patients
with overweight there were 45 (50 %) pa-
tients, and in the group of patients with
normal weight there were 26 (29 %) pa-
tients (p < 0.05). The summary of the analyses
of clinical and morphological features of the
studied groups of patients are presented
in Table. Thus, a high prevalence of over-
weight/obesity (71 %) was observed in our
PTC cohort. While this suggests a potential
association, the role of obesity as a risk
factor requires further validation in case-
control studies.

Clinical-pathomorphological data from the
patients were retrieved from the archived
medical records. At preoperative stage, all pa-
tients were examined for thyroid hormones,
liver function test (liver enzymes), total
blood count test, coagulation testing, concent-
ration of ionized calcium. Ultrasonography

Table. Analyses of the clinical and histopathological characteristics of the patients
with papillary thyroid carcinoma in relation to the weight of the patients

PTC PTC PTC
Parameters and and and normal
obesity | overweight | weight P
(n=20) (n = 45) (n = 26)
Females, abs. (%) 11 (55) 35 (78) 22 (85) ns
Males, abs. (%) 9 (45) 10 (22) 4 (15) ns
: : 49.6 44.8 41.0
Mean age at diagnosis, years (range) (29.8-71.6) | (22.3-77.4) | (20.2-70.6) | ns
Mean size of carcinoma, cm (range) 1.60 1.00 0.95
’ (0.35-2.60) | (0.15-3.10) | (0.20-2.70) | 0.043
Microcarcinoma, abs. (%) 6 (30) 28 (62) 16 (62) |0.041
PTC coexisting with benign
thyroid pathology, abs. (%) 11(59) 32(71) 18 (69) ns
Multifocality, abs. (%) 33 (66) 15 (33) 8 (31) ns
Bilateral growth, abs. (%) 7 (35) 11 (24) 6 (23) ns
Metastases to local lymph nodes, abs. (%) 8 (40) 14 (31) 13 (50) ns
Psammoma bodies in lymph nodes, abs. (%) 2 (6) 0 (0) 2(2) ns
Relapse of PTC, abs. (%) 2 (4.4) 2 (4.4) 3 (11.5) ns

Notes: PTC — papillary thyroid carcinoma;

NS — non-significant at statistical analyses (p > 0.05).
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examination of the thyroid gland was done
with application of the Thyroid Imaging Re-
porting and Data System (TIRADS) scale
according to suggested scoring [11].

Fine-needle aspiration biopsy was per-
formed under the ultrasound guidance for
thyroid nodules, followed by cytological
examination with application of Bethesda
classification (TBSRTC categories 1-6). as
described by Juhlin C.C. et al. [12]. All thy-
roid operations were performed by applying
the technique of capsular dissection. During
surgery, identification and mobilization
of all parathyroid glands was performed, and
recurrent laryngeal nerves were identified
and preserved. Intraoperative frozen section
was done for patients with fine needle aspi-
ration biopsy TBSRTC categories 3, 4, 5,
and in case of the unilateral PTC without dis-
tinct confidence about the possible meta-
static spread to the local lymphatic nodules.
The volume of operative and postoperative
treatment was carried out taking into account
the valid recommendations of the American
Thyroid Association at the time of operation
[13]. The diagnosis was confirmed histo-
pathologically according to the World
Health Organization classification of endo-
crine tumors [14]. Fluorescence-guided
surgery was applied for better discrimination
of the parathyroid glands in accordance
with previously published protocols and
equipment [15].

Obesity and overweight were diagnosed
more frequently in females. There were
55 % of women in PTC with obesity group,
78 % of women in the groups of PTC with
overweight, as well as in the PTC with normal
weight there were 85 % of women, which
is consistent with the trends in overweight
and obesity among the female population
compared to men [3; 4; 10; 16]. It should
also be noted that PTC is also more com-
monly diagnosed in females, with a female-
to-male ratio of 3:1. No significant diffe-
rences were found for the frequencies of loco-
regional lymph node metastases, multifocal
growth of bilateral thyroid lobe involvement,

and the presence of psammoma bodies in the
study groups [17-19]. Considering over-
weight and obesity as significant factors
associated with the development of thy-
roid cancer and 12 other types of malig-
nant tumors, it is also important to evaluate
the relationship of overweight and obesity
with clinical-morphological features of car-
cinoma, to determine possible negative
effects.

Among various clinical-morphological
features, PTC microcarcinoma is considered
as one of the favorable features of PTC,
which is associated with a lower frequency
of biologically aggressive characteristics
(locoregional metastasis, multifocal growth,
invasive cancer characteristics, lower recur-
rence rate, etc.). Papillary thyroid microcar-
cinoma is usually associated with better
prognosis [20; 21]. Analysis of clinical and
morphological parameters of the studied
groups revealed significantly different sizes of
PTC: the average size of the carcinoma was
1.6 cm in the group of obese PTC patients,
1.0 cm in the group of overweight PTC
patients, and 0.95 cm in PTC patients with
normal weight (p = 0.043). The obtained
results indicate a statistically significant higher
frequency of microcarcinomas (i.e., PTC
measuring less than 1 cm in the largest dia-
meter) among patients with normal weight
(i.e., BMI below 25 kg/m?).

The further evaluation of this clinical
material of 91 overweight, obese and normal
weight patients revealed a PTC microcarci-
noma in 6 (30 %) patients in group of PTC
with obesity, in 28 (62 %) patients in group
of PTC with overweight, and in 16 (62 %)
patients in group of PTC with normal
weight (p = 0.041). Although analysis of the
incidence of PTC recurrence among the
study groups did not show a significant dif-
ference in the incidence of locoregional me-
tastases or in the incidence of recurrence in
the short-term postoperative follow-up (up to
1 year), the higher incidence of large cancers
(> 1 cm) in obese PTC patients and over-
weight PTC patients indicates the importance
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of considering the BMI of patients and taking in obese and overweight patients. Thyroid

this into account when planning the follow-up microcarcinomas are more common in pa-

of patients in the postoperative period. tients of normal weight. Obesity can be
Conclusions considered as a risk factor for faster growth
The results of the study indicate that PTC of neoplasms in PTC.

with a tumor diameter of > 1 cm is more likely Conflict of interest is absent.
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Hineuv A.B., JIypin L. A., I'opooeiiko M.b., Xonepia B.I'., Aboanna K.M., /Ivoein A.B.

3B’SI30K PO3MIPY IMANIISIPHOI KAPIIMHOMMY IIATONOAIBHOI 3AJI03H
3 O’)KMPIHHAM ABO HAVIMIIKOBOIO BATI'OIO

[MTaminsipua kapuuHoMa muronoAionoi 3ano3u (ITKIL3) B Ykpaini 3ycTpiuaerses i3 9acTo-
toto [1,7-1,8] % Bix ycix 3nosikicaux myxiuH. Oxupinsst (npu inaekci macu tina (IMT) nonan
30 kr/m?) BUKIIMKAE KaHIIEPOTeHe3 Yepe3 FOPMOHAIbHI 3MiHM, XPOHIYHE 3aMaeHHs, OKCUIATUBHUI
CTpeC Ta 1HCYJIIHOPE3UCTEHTHICTb. MeTor NOCHiKeHHs OyJI0 BUBUEHHS BIUIUBY OKUPIHHS
ab6o manmipHoi Baru Ha posmip [IKII3. PerpocnexktuBHo Oyno obctexxeno 91 mamienta
3 rictosnoriydo miareeprkenum [TKIL3, skux po3ainmmm Ha TpyIiy 3 HOPMAJIBHOIO Baroro, HaJl-
MIpHOIO Baroro Ta OXHUpiHHAM BianosiaHo 10 IMT. [{ns koxHOro naiieHTa OyB BUBYEHUH po-
3Mip MyXJIMHU (MIKpOKapUUHOMH < 1 cM y niaMeTpi Ta myxJimHU >1 cM B aiametpi). [amienTis
OyJ10 pO3ALICHO Ha IPYINH 3aJ€KHO BiJ] IXHBOI Baru, OTpUMaHo 1H(HOPMOBaHY 3rojly Ha y4acTb
y nociipkenHi. J{ns aHamizy JaHUX BUKOPHCTOBYBaucs nporpamu Statistica 12 (TIBCO
Software Inc., CIIA) ta GraphPad Prism 10 (GraphPad Software, LLC, CIIIA). Cratuctuuna
3HAuYynIicTh Oyina BcranoBieHa npu p < 0,05. PesynbpTaTtu qociipKeHHs mokasanu, mo 71 %
MAI€HTIB MaJii HAIMIpHY Bary abo OKMpIHHS, [0 BKA3y€ HA 3HAYHUHN 3B'I30K MIXK ITiIBUIIIEHUM
IMT Ta pusuxom ITKII[3. JocTosipHo (p < 0,05) BU3Ha4YeHO, 1110 Oinbmi myxiauau (> 1 cm)
YacTille 3yCTpivanucs B Ipymnax 3 OKUPIHHIM Ta HaJMIPHOIO Baroro, TOJ1 sIK MiKPOKapILIMHOMHU
YaCTIIIe 3yCTpivaIncs y Mali€HTIB 3 HOPMaJIbHOI Barow. Pe3ynbratu JOCIiKEHHS CB1/14aTh,
mo [IKII3 3 giamerpom myxiauHu > 1 ¢M OLIbII BipOTiIHUH y MALIE€HTIB 3 OXKUPIHHIM Ta HaJ-
MIpHOIO Barorw. MiKpOKapUUHOMH LIMTONOAI0HOI 3a7103U OUIBII NMpPUTaMaHHI Nali€eHTaM
3 HOPMaJIbHOIO Baror. OXHUPIHHA MOXHA PO3INIAAATH K (aKTOp PU3UKY MIBUALIOTO POCTY
HoBoyTBopeHb npu [TKII3.

Knwwuoei cnoga: naninapra mikpokapyunoma wumonooiobHoi 3a103u, OHKOJIO2IYHUL PUSUK,
iHOeKc Macu mina, cmaoito8arHs NYXIUHU, NPOSHOCMUYHI hakmopu, MopghomempuyiHi napamempu.
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OTOpPHUHOJIAPUHT0JIOT s

YJIK: 616.214.8-008.14-078:[616.24-002-022.7:578.834.1Coronavirus]

JTIATHOCTHYHO-ITIPOTHOCTUYHE 3HAYEHHS
KJIIHIYHUX TOKA3HUKIB KPOBI

Y MAIIEHTIB 3 HIOXOBUMMH NOPYHIEHHSIMHA

ITPU SARS-CoV-2-ACOIIMOBAHIN MTHEBMOHII

Ceéimauuna 1O.B., Illywaanina H.O.

Xapxkiscokuil HayioHanbHull MeOuyHull yHigepcumem, Xapkie, Ykpaina

[Mporsrom nmangemii COVID-19 (CoronaVirus Disease 2019, koponaBipycHa xBopobOa
2019 poky) y XBopHX Ha 1110 1HPEKI[it0 Oy10 BUABICHO P cCeU(PIYHUX KITHIYHAX CUMITTOMIB
1 XapakTepHHUX JIabOpaTOpPHUX MapkepiB 3amnajieHHs. OIHaK MONpH iX MIHUPOKE BUKOPUCTAHHS
B KJIHIYHIA TIPAKTHIN, KIiHIYHE 3HAaYCHHS WX MoKa3HUKiB y mepedbiry COVID-19-acomiiioBanoi
ITHEBMOHII 3aJUIIAIOTHCS HE 10 KIHIA 3’sICOBAaHMMHU. MeETOI0 JOCIiIKEeHHS OyI0 0OTpyHTYBaHHS
BHECKY KJIIHIYHHMX MTOKA3HHUKIB KPOBI Y XBOPHX 3 HIOXOBOIO TUC(YHKIIIEIO IS 1IarHOCTUKY Ta IIPOT-
Ho3yBaHHA niepediry SARS-CoV-2-acomiiioBanoi MHEBMOHIT pi3HOTO CTYIIEHS TSHKKOCTI. Perpo-
CIEKTUBHUH aHami3 oxonuB 370 icTopiii XBOPOOH MAIIEHTIB, SKi TMPOXOAMUIIHN JIKyBaHHS B IICHTPI
HaJIaHHA Meau4uHO1 norioMoru XxBopuM Ha COVID-19 m. XapkoBa. AHaji3 BKJIFOYaB OIHKY KITiHi-
YHOTO nepediry MHEeBMOHII, HASBHOCTI HIOXOBHX Ta 3arajlbHUX OTOJIAPUHIOJIOTTYHUX CUMITOMIB,
a TaKOX PIBHSI OKPEMHX JIa0OpAaTOPHUX MOKa3HUKIB KpoBi. CTAaTUCTUYHMIA aHAII3 BKJIIOYAB IIPOBE-
JIeHHS JUCKPUMIHAHTHOIO aHali3y 3 pO3paxXyHKOM HOPMOBAHOI €BKIIIJIOBOI BiACTaHi JUIsl BU3HA-
YEeHHs JIarHOCTUYHOI 3HAYYIIOCT1 KITIHIYHUX OKAa3HUKIB KPOBi. AHAJII3 JaHUX 1OKa3as, 1m0 52,2 %
TMAIli€HTIB BiJI3HAYaIN BUHUKHEHHS HIOXOBOI TUCQYHKIIIT, IKa HAUacTile peecTpyBaiacs y XBOPUX
13 nerkum nepedirom SARS-CoV-2-acomiitoBanoi maeBmoHii (68,1 %) Ta y mamnieHTiB 6€3 MHEB-
moHii (88,6 %). CTarucTUyHMIA aHaNi3 MOKa3aB, 10 BHBUCHHS TMOKA3HUKIB KIIHIYHOTO aHAIi3y
KpOBi OyJO JOIIIBHUM Yy Mali€eHTiB i3 BimHOCHO Jerkumu Gopmamu COVID-19, ockinbku 1e
JIO3BOJIMIJIO 3HU3UTH WMOBIPHICTH JiarHOCTHYHUX MoMmiIok 1o 0,03. Y XBopux i3 cepeaHiMm Ta
TsokkuM tiepedirom SARS-CoV-2-acomiiioBanoi mHeBMOHIT cnierudivni mokasaukun COVID-19
yxe 3a0e31euyoTh BUCOKY TOUHICTh J1arHOCTUKH (moxuoOka menme Hixk 0,02), a BKIIOYEHHS
napaMeTpiB KIIHIYHOTO aHaJi3y KPOBI JIMILE MiABHUILYE TOYHICTh MOJENI JUCKpUMiHaLii. Takum
YMHOM, HIOXOBI IOPYIIEHHS, acoliiioBaHi 3 roctpuM puHocunycutoM npu COVID-19, moxyTh
CJIyT'yBaTH MPOrHOCTUYHUM MAapKEPOM OUIBIII CIIPUATIMBOTO Mepediry MHEBMOHII Y TOCHITaII30BaHUX
namieHTiB. BomHOYac MOKa3HUKHY KIIIHIYHOTO aHajli3y KPOBI MalOTh 0OMEXEHY JOAATKOBY IIHHICTb
y PO3LIMPEHIH A1arHOCTHIII.

Knrwouoei cnosa: nwoxosa oucynxyis, COVID-19, punocunycum, anocmis, 3aKia0enicms Hoca,
KAIHIYHULL nepeoie.
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Beryn

[Targemis, BUKIMKaHa HOBHUM BIpyCOM
SARS-CoV-2 (Severe Acute Respiratory
Syndrome-Corona Virus-2, Ts)KKoro rocTporo
pEeCIIpaTOPHOr0 KOPOHABIPYCHOI'O CHH/I-
pomy 2)y 2020 poriii, Maa CyTTEBI MEIMYHI,
colianpHi Ta ekoHoMiuHi Hacmiaku [1]. Tlepen
(axiBIIMH TIOCTAJIM 3aBJAaHHS, HOB'S3aHl
3 TMOMIYKOM CHeHU(IYHUX KIIHIYHUX Ta
71a00pPaTOPHUX METOMIB JUIS IIBHUAKOL iar-
noctukn COVID-19 (CoronaVirus Disease
2019, xoponaBipycHa xBopoba 2019 poky).
3a manmmum BOQO3, cranoM Ha JaucTOIIaj
2023 poky Oynao 3apeecTpOBaHO IOHA]
770 MIiTBHOHIB MiATBEPKEHUX BHITAJIKIB
COVID-19, 3 skux moHax 6 MUIbHOHIB
3aBEPIIMINCS JETATBHUMHU HacaiaKkamMu [2].

BupakeHicTh KITIHIYHUX TIPOSIBIB Bapiroe
3aJIEKHO BiJ IHAWBIIyaIbHUX OCOOIMBOCTEH
Mali€eHTa Ta TSHKKOCTI Iepediry 3axBOpIO-
Banus [3]. V Tokkux Bumagkax iH(EKIis
Moke ripu3BoauTH 10 SARS-CoV-2-acoriiio-
BaHOI ITHEBMOHI1, TSHKKOTO TOCTPOTO PECITi-
PaTOpPHOrO CHHIPOMY Ta HUPKOBOI HEJOCTAT-
HocTi. BomHouac y nesikux iH(ikoBaHUX 0Ci0
CUMIITOMH MOXYTbh OYTH CJTa00 BUPOXKEHUMHU
a00 TOBHICTIO BificyTHIMHU [4].

3a mepioa maHaeMii JOCIiTHUKAMHU OYJI0
BHSIBIICHO DSl CICIU(DIYHUX CHMIITOMIB, SIK1
croctepirarotbes mpu COVID-19. OcobauBy
yBary HIpUBEPTAIOTh INMOPYIICHHS HIOXY,
30KpeMa aHocMis Ta rirmocmisg. Brpara abo
3HAYHE 3HIKCHHS HIOXOBOI (DYHKIIIT € OTHUMH
3 HaWOLIBII XapaKTEPHUX PaHHIX IPOSBIB
1H(EKIIII, 0 poOUTh iX BaXKIIMBHMU Jiar-
HOCTUYHHUMH Mapkepami [5; 6]. JlocmimkeHHs
CBIJTYATh PO BHIIY YaCTOTY HIOXOBOI JHC-
(GyHKUIT y Halli€HTiB 13 JETKUM Iepedirom

KOPOHABIPYCHOI XBOPOOHU, SIKI HE TIOTPeOyBaIl
rocmitaiizalii, mo Mo)e OyTH 3YMOBJICHO
MOCHJICHOIO IMyHHOIO BIIIOBIUIIO Y BEPXHIX
IUXaNIbHUX IuIsgxax [7; 8].

VY rocniTanizoBaHUX MAIIEHTIB OCOOIMBOT
yBaru NPHAUIAIOTH TOKa3HMKaM caTyparii
Ta MATOJIOTIYHUM 3MiHaM Y JICTEHSX 3a PEHT-
TCHOJIOTIYHOTO JIOCITIKCHHS, B Pa3l PO3BUTKY
SARS-CoV-2-acoriiioBanoi muesMomii [9].
JIOCHIIKEHHS TiIKPECITIOI0Th POTHOCTHYHE
3HAYCHHS HHM3KH CHPOBATKOBUX 3alajbHUX
MapKepiB TPU KOPOHABIPYCHIN 1H(EKIIIT,
30kpema D-gumepy, C-peakTuBHOTrO OijKa
(CPB), npoKainbIUTOHIHY, (EPUTHHY Ta
naktataerigporenasu (JIJII'). Busznauenus
IMX TOKAa3HUKIB MOXE CHPHUSITH OIIHIIL
TSDKKOCTI 3aXBOPIOBAHHS Ta MPOTHO3YBAHHIO
rioro mepeoiry [10].

[Torpu mmpoke 3acTOCyBaHHS 3a3HAYCHUX
MMOKA3HUKIB Y KIIHIYHIA MPaKTHII, IXHSI POJIh
y nepebiry COVID-19-acomniiioBaHoi IMHEB-
MOHII 3aJIHIIACTHCS HENOCTATHRO 3’ SICOBAHOIO.
TakoXx JOUUIBHO JOKa30BO BUSHAYHUTH POJIb
MOpYIIeHb HIOXO0BOI yyTiuBocTti [11; 12]
3a pI3HOTO TMepediry 3aXBOPIOBAHHS Ha
COVID-19 [13; 14] Ta o1iHUTH BIUIUB aHATO-
MIYHOI KOH(DIiryparii HOCOBOI MOPOKHHHH
Ha BTpaTy HIOX0BOI uyTimBoCTi [15-17].

Po3poOka Ta BIOCKOHANEHHS KIIHIYHUX
MIPOTOKOJIIB JIIKYBaHHS TOTPEOYIOTh 3acTO-
CYBaHHSI JIIarHOCTHYHHUX METO/IIB 13 BUCOKOIO
JIOCTOBIPHICTIO, SIKI 3a0€e3MeuyIoTh e()heKTHB-
HIiCTh nofanbioi Tepamii [17; 18]. Iist uporo
HEOOXiTHO BU3HAYUTH KITIHIYHY 3HAYYIIICTh
BUMIPIOBAaHUX ITOKAa3HUKIB 1 OOTPYHTYBaTH
JIOLTBHICTD TX 3aCTOCYBaHHS MPH A1arHOCTHLI
KOHKPETHHX TIaTOJIOTIYHUX CTaHIB. BaxxmuBum
3aBJaHHSIM IIPH IIOMY € BUOIp iHPOPMATUBHIX

OTtopuHonapuHrosnoris
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rapaMeTpiB TIarHOCTHKU Ta KOHTPOJTFO, & TAKOXK
KpHUTEpiiB, 3a AKUMHU TOPIBHIOBATUMYTh
JTUCKPUMIHAHTHI MOJJIMBOCTI METOJIB 3a
nudepeHIifHOT JIarHOCTUKH MAaTOJOTIYHUX
CTaHIB Ta CTYIEHIB Ba)XKKOCTI 3aXBOPIOBaHb,
3okpema npu COVID-19 [14-16]. Takox
aKTyaJIbHOIO Ha 3apa3 € OIliHKa JJa00paTOPHUX
MOKA3HUKIB KPOBI JJIS MOJINIIEHHS BU-
3HAYEHHS CTYNEHsS BaXKOCTi mepediry
nHeBMOHi1, cipuunHenoi COVID-19.

MeTo10 f0CTiKEHHS 0YJ10 00T PYHTYBaHHS
BHECKY KJIIHIYHHMX TTOKa3HHUKIB KPOBI Y XBOPHUX
3 HIOXOBOIO JUC(HYHKIIEI JO JIarHOCTHKH
Ta nmporuo3yBaHHs mepediry SARS-CoV-2-
acolifioBaHiii MHEBMOHII PI3HOTO CTYTEHs
TSDKKOCTI.

Marepiaiu i meToan

PerpocniekTuBHMI aHATI3 13 10aTKOBUM
aHKeTyBaHHSIM oxomuB 370 icTopiit XBOpoOH
TIAIIEHTIB, SIKI OTPUMYBAJIM JIIKYBaHHS B IICHTP1
HaJaHHS MEIUYHOI JIOIOMOTHM XBOPHM Ha
COVID-19 na 6a3i 061acHOT KJITHIYHOI JTIKapHi
M. XapkoBa B riepio 3 rpy st 2020 10 TF0TOr0
2022 poky. KputepisiMmu BKIIOUEHHS /10 J10-
cmipKeHHs: Oyym: Bik >18 pokiB, miATBEpI-
JKeHa TMOJIIMEePa3HOI0 JIAHIIOTOBOIO PEAKITI€l0
iHpekmis COVID-19, SARS-CoV-2-aco-
nifioBaHa IMHEBMOHIS, HAsABHICTH HIOXOBHX
1 CMakoBHUX po37aiB. J{o KpUTepiiB BUKITIO-
YeHHS HAJIS)KAJIHM TAIIEHTH, SIKi TOTpeOyBan
MITYYHO! BEHTHJIALII JIET€Hb, MM TSKKI
3aXBOPIOBAHHS JIETEHEBOI CUCTEMH (XPOHIUHE
OOCTPYKTHBHE 3aXBOPIOBAHHS JIET€Hb, OPOHXO-
eKTaTHYHa XBOpoOa, MyKOBICIIH/I03, IHTEP-
CTHUILIAJIbHI 3aXBOPIOBaHHS JIETe€Hb, TyOep-
KyJb03), XpOHIYHUN PUHOCUHYCHUT, OHKO-
JIOT19HI TTaTOJIOT11.

AHaJi3 BKJIIOYaB OIIHKY BIKY, CTaTi, TPHBa-
JIOCTI TOCITam3aii, KIHIYHOTO Tepediry
IMHEBMOHI1, HASBHOCTI HIOXOBHMX 1 CMAKOBHX
pO371a/iB, 3araJlbHUX OTOJAPUHTOJOTIYHUX
cuMmitoMiB. OKpiM TOro, OyJio JOCIIIKEHO
pIBEHb OKpEeMHX JIa0OpPaTOPHUX MapKepiB
3amnajieHHs, 30KpemMa (piOpHHOreHY, TPOKaIb-
uuToHiHy, IL-6, KIIBKOCTI JIEHKOIUTIB
1 TiM(OITUTIB, a TAaKOXX IIBUIKOCTI OCITaHHS
epurpouutis (LLIOE).

JIs OLIIHKKM HAsIBHOCTI Ta BUPaKCHOCTI
CUHOHA3AJIbHUX CUMIITOMIB 3aCTOCOBYBABCSI

ormryBansHUK SNOT-22 (Sino-Nasal Outcome
Test-22, Tect pe3ynbTaTiB CHHOHA3aJIbHUX
3aXBOPIOBaHb, 22 myHKTH) [20] y BamigoBaHii
yKpaiHOMOBHIH Bepcii [21]. AHkeTa MICTUTD
22 3amuTaHHsA, SKI CIIPSIMOBaHI Ha OI[IHKY
IHTEHCUBHOCTI TaKHX CHUMIITOMIB, K 3aKJja-
JIEHICTh HOCA, PUHOpPES, OPYIIECHHS HIOXY,
IMOCTHA3aJIbHE 3aTiKaHHS, Ollb y IUISHII
00JIMYYsl, TOJIOBHUI Olib, Kalleih TOIIIO,
a TaKOXX iX BIUIMB Ha SKICTh *KHUTTSA. KoxkeH
CHMIITOM OIIIHIOEThCSA 3a MmKaiaow Big 0
(BimcyTHICTB) 0 5 (my’ke BUPaKCHUM).
3aranpHui 0an Bapiroe Big 0 go 110, ge Bummi
3HAYCHHS BIIOOPAKAFOTh OLIBII 3HAYHHI HeTa-
TUBHUH BIUTMB CUMIITOMIB Ha SIKICTb KHUTTS.

CTaTUCTHYHHMI aHAIi3 OTPUMAHUX PE3yJib-
TaTiB OyJ0 MPOBEACHO 3 BUKOPHUCTAHHSIM
METO/1iB 010METPUYHOTO aHaTi3y, 0 peai-
3oBaHi B nporpami Excel 2019 (Microsoft,
USA). Y onmcoBoMy aHai3i JaHUX HETePEPBHI
3MiHHI OyJIM MpeJICTaBJIeH] y BUTIIAII [cepeHe
3HAYCHHS & CTaHJAPTHE BIIXUIICHHS |, a KaTe-
ropiajibHi 3MiHHI — y BUTJISI/II 9acTOT Ta Bij-
coTKiB. JIJ11 BU3HAUEHHS J1IarHOCTUYHOT 3Ha-
YyIIOCTI KIIHIYHUX TIOKa3HUKIB KPOBI TP
pi3HUX cTyneHsx TskkocTi SARS-CoV-2-
acoliifoBaHoi MHEBMOHII OyJI0 MPOBEIEHO
JTUCKPUMIHAHTHUN aHali3 IMUISXOM BH-
3HA4YeHHS HOPMOBAHOI €BKIIIIOBOI BiJICTaHI
[18; 19]. To 6a3oBoro Habopy 3 6 cremnu-
¢iunnx nmokasaukie COVID-19 X1 6yno j1o-
JaHo 1ie 6 mapaMeTpiB KIIHIYHOTO aHali3y
kpoBi X; (1=17), siki HaBECHO B TOPSIIKY
HyMeparii:

X1— cnenudivni nokazauku COVID-19:
MOPYIICHHS HIOXY, MOPYIICHHS CMakKy,
CPb, D-pumep, SpO2, gani cmipaibHOL
koM torepHoi Tomorpadii (CKT);

X2 — IOE;

X3 — pi6puHOTEH;

X4 — IPOKaNBIHUTOHIH;

Xs — IL-6;

X6 — JIEHKOLIUTH;

X7 — nimdouuTH.

JlaHi KOKHOTO TaIli€eHTa aHaJi3yBaJIUCs
3a BHU3HAUYECHUM HA0OPOM XapaKTEPUCTHK
3 pO3paxyHKOM CEPEJIHIX 3HAUCHb Ta cepe/l-
HBOKBAJIPATHYHUX BiIXHJICHB JIJISI KOKHOTO
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nokaszHuka. /lani oGuucoBanucs HOpMOBaH1
€BKJIIJIOBI BIJACTaHI OKPEMO IS KOXXHOL
O3HaKH Ta IHTErpajibHl HOPMOBaH1 €BKJI1JIOBI
BIJICTaHI1 JIJIS CyKYITHOCTI TIOKa3HHKIB KO>KHOT'O
JiarHocTHYHOro Metoay. Ha HactymHoMy etari
3MIIIICHIOBABCS TIOCTAIHUM PO3PaXyHOK HOP-
MOBaHMX €BKJIIJJOBUX BIJICTaHEH 13 MOCTY-
MOBUM JIOJaBaHHIM JIarHOCTUYHOI 3HAUY-
IIOCTI KOYKHOTO METO/TY, & TAKOXK BU3HAYAIIHCS
BIJIMOBIJIHI MOXKOKM JiarHOCTUKH [18; 19].

JlocnipKeHH TPOBOAMIIOCS BIiATIOBIAHO
JI0 €TUYHUX CTaHIapTiB [ enbCiHChKOT JeKia-
partii, a Takox 0yJI0 cXBajieHe 010€THUIHOIO
KOMici€t0 XapKiBCHKOTO HalllOHAJIBHOTO
MEIUYIHOTO YHIBEPCHUTETY.

Pe3yabTaTn
Cepenniii BIK TMAIlI€EHTIB  CTaHOBHB
[51,8£11,48] poky (miamazon [18-70]),

215 xiHok (58,1 %) Ta 155 yonosikis (41,9 %).
Cepenniii TepMiH TocmiTami3allii Bil MoYaTKy
KJIIHIYHUX IPOSIBIB 3aXBOPIOBAHHS CKJIA/1aB
[8,243,1] nus.

Bineuricts namientis Mami SARS-CoV-2-
acolliifoBaHy THEBMOHI0O Jierkoro (210 ocio,
56,8 %) Ta cepemuboro (115 oci6, 31,1 %)
CTyneHs1 TsHKKOCTi. Tspkka opma mHEeBMOHIT
Oyua miarHocroBaHa y 19 martientis (5,1 %),
ol sk y 26 (7,0 %) BUIagkax IMHEBMOHIS
HE BHSIBIISLIIACS.

CepenHsi TpUBAJICTh TOCHITaIi3aIil KO-
penoBaa 3 TSKKICTIO Iepediry MHEBMOHII:
Bix [7,4+3,05] nHs y narieHTiB O€3 MTHEBMOHIT
1o [21,8+7,7] aHs y Mali€HTIB 13 TSKKOIO
(dhopMOIO THEBMOHI{.

[TamienTu, sxi moTpeOyBaIu TPUBATIIION
rocritanizaiii, MaJau HIKY1 piBHI caTyparlii
Ta 3HAYHUI OOCIT ypaKeHHS JIereHEeBOl
MapeHxiMu 3a JaHUMU peHTreHorpadii ado
CKT opranis rpyaHoi ki1iTku. Tak, y XBopux
13 JIeTKUM TMepebiroM MHEBMOHIT cepeaHiit
piBenb SpO2 crtanoBuB [93,3+4,16] %, 3a
cepeHbOTSDKKOro mepediry — [90,5+6,3] %,
a y TMaIieHTiB i3 TOKKOW (opmoro —
[84,1+13,09] %.

AHani3 pe3ynbTaTiB  ONHUTyBaJlbHUKA
SNOT-22 nokasas, 110 3arajioM 193 marieHTu
(52,2 %) Bim3HAYaIM HAsBHICTH HIOXOBOT
mucdyHkiii, a 99 namientis (26,8 %) manu

CMAaKOBI TTOPYIIIEHHS], aCOLIOBaHI 3 1HPEKITEO
SARS-CoV-2.

3riHO 13 pe3yJibTaTaMHU AaHKETyBaHHS,
153 mamientu (41,4 %) 3 mopymieHHSIM
HIOXOBOI (DYHKIIIT OI[IHUIIH II€H CUMIITOM SIK
«BUpaXeHO TypOye» (5 6ainiB), 23 maiieHTH
(6,2 %) — sk «3HauHO TYpOye» (4 Oamm),
a 13 martienTis (3,5 %) — sIK «11OMipHO TypOye»
(3 6ammn). OTprMaHi JaHi MOKYTb CBITUMTH
PO PO3BUTOK aHOCMIT Y ITUX XBOPHUX.

HroxoBa quichyHKIIis HAHYACTIIIE PeECTPY-
Bajlacsl y TAIlIE€HTIB 13 JIETKUM MepeOirom
SARS-CoV-2-aconilioBaHoi THEBMOHIT
(68,1 %), Tomi SK y MAIl€HTIB 13 CepeaHIM
1 TSOKKAM CTYHEHEM TSDKKOCTI ii mommpe-
HicTh Oy7a JocToBipHO HIKYOMK (21,7 % Ta
10,5 % BigmoBigHO). Y rpymi namieHTiB 6€3
MMHEBMOHI1 MOPYIIEHHS HIOXY BUSBISIOCS
y 88,5 % Bunajkis.

Haii6inpur nommupeHuMu 0TOIapUHTOI0-
FYHUMU CKapraMu cepejl Halli€eHTiB Oyiu
3aKnajieHicTh Hoca (48,6 %), mocTHa3albHe
3atikanHs (35,9 %), punopes (24,1 %), 6inb
a00 BITUYTTS TSOKKOCTI B JIJISHIN OOTHYUS
(17,0 %), a Tako 3aKIaeHicTh 1 O1Tb Y BYCi
(12,7 %). Cepenne 3HAUCHHS ONUTYBAILHHUKA
SNOT-22 y pocmipKyBaHii KOropTi CTaHO-
Buio [48,5+£16,4] Gana, 1m0 BKasye Ha IO-
MIpHUW BIUIUB IIMX CHUMIITOMIB Ha SIKICTh
SKUTTS MAIICHTIB.

AHaniz n1abopaTopHUX MapKepiB 3ara-
JICHHSI TIOKa3aB, 110 1XHi 3MiHU KOPEIOBaIu
31 CTyIEHEM TSHKKOCTI THEBMOHIT (mabnuys),
P [IbOMY CEpEeJ/IHI 3HAYEHHS CYTTEBO BiJl-
PI3HSUTHCSL MK TpynaMu. Y Talli€HTiB 0e3
ITHEBMOHI1 OLTBIITICTD MMOKA3HUKIB 3ATUILIATTICS
B Mekax pedepeHTHUX 3HaueHb. Jluie Biami-
yarnocsi HesHauHe nigsumieHHas [HIOE. YV na-
IIEHTIB 3 JIETKUM Ta TOMIPHUM Iepedirom
criocTepiranocs MOMipHE MiTBUIICHHS BCIX
MOKa3HUKIB. B TOM "ac, y XBOpHX 13 TSIKKUM
nepediroM MHEBMOHIT CITOCTEPIraiocs 3HAYHE
nigsumenns IIOE ([35,7+18,2] mm/ron),
IL-6 ([17,1£11,7] nr/mn) ta ¢i6puHO-
reny ([6,3£2,40] r/m), Takox BiAMIYaIach
nimponenis  ([6,1£3,6]x10%m) mo Moxe
CBITYUTH NP0 OUIBII BUPAKEHUIN CUCTEMHUIN
3amanbHUl mporiec.
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Tabauysa. Cepeoni 3nauents ma cmaHOapmui 8i0XuieHHs OJisl NOKA3HUKIB KIIHIYHO20
auHanisy kposi xeopux 3 pisHum cmynernem msickocmi SARS-CoV-2-acoyitiosanoi nueemonii

bes Jlerkwmit Cepenns TsoKKun
Tokasix IIHEBMOHIi | mnepeOir TsoKKicTb nepebir | Pedepentni
(n=25) (n=213) (n=115) (n=18) 3HAYCHHS
M=SD M=SD M=£SD M=SD
HIOE, mm/Tox 16,8+17,2 | 25,6+14,3 | 28,3154 | 35,7£18,2 1,0-15,0
Jleikouutn, x 10/ 544223 | 6,4+3,80 | 6,8+3,70 | 9,6+3,50 | 4,0-9,0
Jlimboruru, % 23,6+10,9 | 18,1+11,6 17,24+8,8 6,1+3,6 20,0-40,0
®di6puHOTEH, T/1 3,0+0,80 4,2+1,55 4,2+1,33 6,3+£2,40 2,0-4,0
[Tpokanermronin, ar/mn | 0,08+0,06 | 0,28+0,11 | 0,29+1,17 | 0,27+0,17 | 0,00-0,10
IL-6, rr/mot 4,3+£2,0 7,5+4,4 16,5+8,5 17,1£11,7 0,0-7,0

Hpumimxu: IIOE — wisuokicms 0CiOanHs epumpoyumis,

IL-6 — inmepnetikin-6.

Pesynbratu po3paxyHKy AMCKPUMIHAHT-
HOTO aHaNi3y JiarHOCTUYHOI 3HAYyNIOCTI
METO/IIB 00CTEKEHHSI TIOKa3aJIH, 0 Y XBOPUX
6e3 SARS-CoV-2- acomiiioBaHoi ITHEB-
MOHIT MaKCHUMajJbHI HOPMOBaHI €BKJIiJIOBI
BiJIcTaHl Ta BIiAIIOBIIHE MAaKCHUMAaJIbHE 3HU-
JKEHHSI WMOBIPHOCTI MOXUOKHU T1arHOCTHUKHU
NOCSATAEThCSA 3a TMEPIIUM MOKa3HUKOM
(IIOE). Inmi B3arani MaloTh BHECOK B €BK-
JIOBY BiZICTaHb MPHUOIU3HO Y 3 pa3u MeH-
M Ta 3HWKYIOTh HMOBIPHICTh NPUIHHATTS
niarHoctuaHoro pimenHs a0 0,07. 3arans-
HUI BHECOK MTOKA3HUKIB KJIIHIYHOTO aHaJi3y
KpPOBI B MOJIe)Ih JUCKPUMIHAIII y TIAI[IEHTIB
nepinoi rpymnu ckiagae e 0,05 (puc. 1).

3 ananizy rpadikiB Ha pucyHK)y 2 BUILIABAE,
110 Y TAIIEHTIB 13 JISTKUM TIepedirom ImHeB-
MOHIi HOpMOBaH1 €BKJIiIOBI BijicTaHi Ta Bif-
MOBIJTHE 3HM)KCHHS HMOBIPHOCTI TOXHUOKH
TIarHOCTUKU € MaKCHMAaJTbHUMH TIPH J10]1a-
BaHHI B MOJIENIb TUCKPHUMIHAIlIT TTOKA3HHKIB
NPOKATBLIUTOHIHY (4). MeHIIHiA, aje BiTHOCHO
CyTTEBUH BIIMB MAalOTh TaKOX IOKa3HUKH
[IOE€ Ta ¢idbpunoreny. IHmI po3risHyTI
MOKa3HUKH KPOBI HE BIUIMBAIOTH CYTTEBO
Ha JUCKPUMIHAHTHI BJIACTUBOCTI MOJEII.
B ninomy nomaBaHHs MOKa3HHUKIB KITIHIYHOTO

aHaJTi3y KPOBI B MOJIENb Y MAIIIEHTIB 3 JIETKUM
nepediroM IMHEBMOHIT J03BOJISIE 3HU3UTH
pe3yIabTyI04y WMOBIPHICTH MOXWUOKH Jiar-
Hoctukn Ha 0,12 (mo abcoroTHOrO 3HA-
yenHs 0,03).

VY mamientiB 3 SARS-CoV-2-acoriiio-
BAHOIO TTHEBMOHIEIO CEPEHBOTO CTYMEHS
TSDKKOCTI BC1 IMTOKA3HUKU KITIHIYHOTO aHAI3Y
KpoBi (OKpiM JeHKomuTiB (6)) BHOCATH
Maibke OJIHAKOBHMI BHECOK Yy 30UIbLICHHS
HOPMOBaHOI €BKJIIJIOBOI BIJICTaHi Ta BiJIIO-
BiJIHE 3HMKEHHS MIMOBIPHOCTI TOXHUOKH JTiar-
HOCTUKHU. B 1iioMy nonaBaHHS MOKa3HUKIB
KIIIHIYHOTO aHaji3y KpOBi B MOJENb Yy LUX
MAIIEHTIB JO3BOJIAE€ 3HU3UTH PE3YJIbTYIOUY
HMOBIpHICTh MOXHOKHM JiarHocTuky Ha 0,09
(mo abcomotHoro 3uaueHHs 0,03) (puc. 3).

3 anaiizy rpadikiB Ha pucyHKy 4 BUTUTUBAE,
10 y XBOPUX 3 TSHKKHUM Iepe0iroM MHeBMOHIT
BIUIMB TOKA3HUKIB KJIIHIYHOTO aHAI3y KPOBI
Ha MPUAHATTS JIarHOCTUYHOTO PillIeHHS J0-
3BOJISIE YTOYHHUTH BXKE JIOCTATHHO BUCOKOTOUHY
MOJIeJIh 3HMYKCHHSM TTOXUOKH TUCKPUMIHAIT
me 3 0,02 10 0,001 (wa 0,019). HaitGupmmit
BHECOK Mae 3HadeHHs TiMporuTiB (7). [Hii
PO3MIISIHYTI TIOKa3HUKU KPOBI JIOCTATHHO
PIBHOMIPHO HAJAIOTh CBili BHECOK Y MOJIEIIb.
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Puc. 1. Pezynoemamu po3paxyHKy OUCKPUMIHAHMHO20 aHANI3) Oia2HOCMUYHOL 3HAYYWOCI
KJIHIYHUX NOKA3HUKIB KPOBL ) X8OPUX nepuloi 2pynu
0e3 SARS-CoV-2-acoyitiosanoi nnesmonii

Ipumimka (puc. 1-4, 015 6Cix HOMUPLOX 2pYyN NAYIEHMIB):

a) rpadik 30UIbIICHHS HOPMOBAHOI €BKIIIIOBOI BIJCTaHI 3a MOCHIJOBHOTO JOJaBaHHS
0 MOJeNi JIMCKPUMIHAII] pe3y/IbTaTiB HACTYNMHUX miarHoCTHYHHX MmertomiB (i=17):
1 — cneumdiuni nokazuuku COVID-19: nopyueHHs HioXy, nopyuieHns cmaky, CPb,
D-mumep, SpOz, nani CKT; 2 — IIOE; 3 — ¢idpuHoreH; 4 — npokansiuToHiH; 5 — IL-6;
6 — nefikoruTH; 7 — TIMGOLUTY;

b) rpadix 3MEHIICHHS TOMWIKWA TPUNHATTS JIarHOCTUYHOTO PIIIEHHS NMPH BH3HAYEHHI
TUIYy BAXKKOCTI 3aXBOPIOBAHHS TMAII€HTIB 3a IOCHIJOBHOTO JOJAaBaHHSA A0 MOJENi
JCKPHMIHALLi pe3y/IbTaTiB HACTYIHKX JiarHocTHaHux Metomis (i1=17): 1 — crenmpidni
nokazHuku COVID-19: nopymenns Hioxy, nopymenss cmaky, CPb, D-nmumep, SpOz,
nani CKT; 2 — IIIOE; 3 — ¢ibpunoren; 4 — npokaiasiuToHiH; 5 — IL-6; 6 — neitkonuTy;
7 — nmimporuTH.

Puc. 2. Pe3ynomamu po3paxyHKy OUCKPUMIHAHMHO20 AHANI3Y 0ia2HOCMUYHOT 3HAYYWOCMI
KHIYHUX NOKA3HUKIB KPOBI ) X80pUX Opyeoi epynu
3 neekum nepebicom SARS-CoV-2-acoyitiosanoi nneemonii
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Puc 3. Pesynomamu po3paxyHKy OUCKPUMIHAHMHO20 AHANI3Y OIA2HOCMUYHOT 3HAYYUOCT
KMIHIYHUX NOKA3HUKIB KPOBL Y X8OPUX MPemboi cpynu
3 SARS-CoV-2-acoyitioeanoi nueemonii cepednbo2o cmyneHs msaxicKocmi

025
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0,015
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0,005

03

Puc. 4. Pe3ynomamu po3paxyHKy OUCKPUMIHAHMHO20 AHANI3Y 0ia2HOCMUYHOT 3HAYYWOCI
KITHIYHUX NOKA3HUKIG KPOBI Y X80PUX Yemeepmoi epynu
3 msickum nepedicom SARS-CoV-2-acouyitiosanoi nneemonii

Oo0roBopenHst

[IpoBeaeHe MOCIIKEHHS 3aCB1YHIIO,
no aHocMmis y mamientis 3 COVID-19
€ BQXJIMBUM JIIaTHOCTUYHUM KPHUTEPIEM He
JUIIE TpH JIETKOMY TMepediry 3axBopro-
BaHHS, a i cepe]l TOCIITaIi30BAHUX XBOPHX.
Xoya TOMHUPEHICTh HIOXOBOI JTUCHYHKIIIT
3HIKY€EThes y marieHTiB i3 SARS-CoV-2-
acoIliHOBaHOIO TTHEBMOHIEIO CEPEIHBOTO Ta
TSKKOTO CTYTICHS, ii HasiBHICTh ACOLIIOETHCS
3 OUTBII CIIPUSATIMBUM IEpEOiroM 3aXBOPIO-
BaHHs. OTpuMaHi pe3ylbTaTH Y3TOKY-
IOTBCS 3 IHIIUMH JOCTIDKEHHIMU [22], sKi

MOBIIOMJISIOTH MPO MPOTHOCTUYHE 3HA-
YEHHsI BTPATH HIOXY Y PO3BUTKY MEHIII TSK-
KOT0 mepediry KoBigHOT 1H(EKIII.
[TpoBeneHM CTAaTHCTUYHUI aHAII3 TTOKa-
3y€, M0 HAaBENICHI TMOKA3HWKH KJIIHIYHOTO
aHaJizy KpoBi HE CYTTEBO JIOJAIOTh 1HQOP-
MaIlii y JUCKPUMIHAHTHY MOJEIb, JIe BXKE
BBeneHi crenupiuni mst COVID-19 nokas-
HHUKW. JlomaBaHHS MOKa3HUKIB KJIIHIYHOTO
aHa;i3y KpOB1 JOMUIBHO s TMAaI[i€HTIB
3 BimHOCHO JerkuMm ¢opmamu COVID-19.
e 103BONUTE 3HU3UTH HMOBIPHICTH TOMUIJIOK
710 0,03 mpu MPUAHSTTI IIarHOCTHYHUX PIIIICHb.

OTtopuHonapuHrosnoris

111

Otorhinolaryngology



ExcnepumeHTanbHa i KniHiyHa MeguunHa

94(2)2025

Experimental and Clinical Medicine

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

VY mari€eHTiB i3 cepeHiM Ta BaXKKHAM 11epedirom
SARS-CoV-2-acowiiioBaHoi ITHEBMOHII cIie-
nudiuni nokazaunku COVID-19 Bxe no3Bo-
JSI0TH JIarHOCTYBAaTH BIJIMOBIAHHWIA CTaH
3 moxuoOxor MeHmo 3a 0,02 1 gogaBaHHsS
MOKA3HMKIB KJIIHIYHOTO aHaIi3y KPOBI JIMIIIe
YTOUHIOE MOJIEITb TUCKPUMIHALIII.

B uinomy, HaBeJeHI MOKa3HUKHU KIIiHIY-
HOTO aHajli3y KpOBI HE JAIOTh CYTTEBOTO
BHECKY B MO/JIeJIb IUCKPUMIiHALT Ta MOXKYTh
OyTH BUKIIIOUCHI B3araji MpH IIarHOCTHUII
Ha COVID-19 y pi3HUX cTaHax TSXKKOCTI
XBOpPOOU.

[Tpy 11bOMy HEOOXIJHO 3a3HAYMTH, LIO
0a30BHIl BHECOK B MPHUHHATTA A1arHOCTUY-
HOT'O pilieHHs (MOX1OKa IarHOCTHKU CKITaae
6mu3pko 0,1) MaroTh Taki cieuniyHi MoKas-
Huky U1t COVID-19, sk nopyueHHs HIOXY,
nopymienHs cmaky, CPb, D-mumep, SpO2, nani
CKT, niarHOCTMYHA 3HAYMMICTb SIKUX aKyMy-
JIbOBaHA B NEPILIOMY [OKA3HUKY X1. Po3risHyTI
NOKAa3HUKHM KJIIHIYHOTO aHaji3y KpoOBl J10-
3BOJISIIOTH JIMIIE YTOUYHUTH 1IaTHOCTHKY .

Pe3ynbraTtu Hamoro JocaipKeHHs 30ira-
IOTHCSI 3 IHIIMMH 1HO3EMHUMH JDKEpeSIaMU
[23; 24], sxi BUBYAIM 3aMajbHI MapKepu
3arajbHOTO aHaJi3y KpOBI y MaIl€HTIB
3 COVID-19. HocnipkeHHsT BKa3yOTh, 10
X04a y OUIBIIOCTI MAIi€EHTIB 3 KOBiTHOIO

Jliteparypa

1H]eKIieo crnocTepiragach JiMQpOIeHis,
nokasHuku D-numepy, CPb manu Bumri
3HAYEHHS Ta MaJIM MPOTHOCTHYHE 3HAYCHHS
y PO3BUTKY TSDKUOTO Mepediry XBOpoOoH.

BucHoBku

1. IopymieHHs HIOXOBOT (PYHKIII{, acoITiifo-
BaHe 3 FTOCTPUM pUHOCUHYcUTOM pu SARS-
CoV-2-indexii, mpoJeMOHCTPYBAJIO MPOT-
HOCTMYHE 3HAUYEHHS II0JI0 PO3BUTKY OUIBII
JIETKOTO Tnepebiry mMHeBMOHIi y TOCTiTali30-
BaHUX TAIIEHTIB. AHOCMIS € BaXKJIMBUM
niarHoctuuHuM Mapkepom COVID-19
HE JIUIIe 3a JITKOTo mepediry, a i cepen
rocriTaiai3oBaHMX IAaI[iCHTIB.

2. TlommpeHicTh HIOXOBOI TUCQYHKIIT
3HIKY€ETHCSI TIPH TSHKYHX (hOopMax MHEBMOHII,
aje i1 HasIBHICTDb aCOLIIOETHCS 3 O1JbII
CIPUATINBUM MepediroM 3aXBOPIOBAHHS.

3. JlomaBaHHS ITOKA3HHMKIB KJIIHIYHOTO
aHaJi3y KPOBi JOIIBHE JIMIIE Y TAI[l€HTIB
3 nerkumu popmamu COVID-19, ockinbku
e 3HIKYEe HMOBIPHICTh J1arHOCTUYHUX
TTOMUJIOK.

4.V TSHKKOXBOPUX MAIIEHTIB crierudigH1
COVID-19 mapkepu (TIOpyIIICHHS HIOXY/CMaKYy,
CPB, D-mumep, SpO2, CKT) 3a6e3mneuyroTh
JIOCTAaTHIO TOYHICTh JIIarHOCTUKH, TOMY JIOJIaT-
KOBI ITOKa3HUKH KPOBI HE € HEOOX1JHUMHU.
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Svitlychna Yu.V., Shushliapina N.O.

DIAGNOSTIC AND PROGNOSTIC SIGNIFICANCE OF CLINICAL BLOOD
PARAMETERS IN PATIENTS WITH OLFACTORY DISORDERS IN SARS-CoV-2-
ASSOCIATED PNEUMONIA

During the COVID-19 (CoronaVirus Disease 2019) pandemic, a number of clinical symp-
toms and laboratory markers of inflammation specific have been identified. However, despite
their widespread use in clinical practice, the clinical significance of these indicators in the
course of COVID-19-associated pneumonia remains unclear. The aim of the study was to sub-
stantiate the contribution of clinical blood parameters in patients with olfactory dysfunction in
the diagnosis and prediction of the course of SARS-CoV-2-associated pneumonia of varying
severity. The retrospective analysis included 370 case histories of patients who were treated at
the COVID-19 medical care center in Kharkiv. The analysis included an assessment of the
clinical course of pneumonia, the presence of olfactory and general otolaryngological symp-
toms, and the level of some blood laboratory parameters. Statistical analysis included discrimi-
nant analysis with calculation of normalized Euclidean distance to determine the diagnostic
significance of clinical blood parameters. Data analysis showed that 52.2% of patients reported
the occurrence of olfactory dysfunction, which was most often observed in patients with mild
SARS-CoV-2-associated pneumonia (68.1%) and in patients without pneumonia (88.6%). Sta-
tistical analysis showed that adding clinical blood test parameters is advisable in patients with
relatively mild forms of COVID-19, as it reduces the probability of diagnostic errors to 0.03.
In patients with moderate and severe SARS-CoV-2-associated pneumonia, specific COVID-19
parameters already provide high diagnostic accuracy (error less than 0.02), and the inclusion of
clinical blood test parameters only increases the accuracy of the discrimination model. Thus,
olfactory disorders associated with acute rhinosinusitis in COVID-19 could be a prognostic
marker of a milder course of pneumonia in hospitalized patients. At the same time, clinical
blood test parameters have limited additional value in advanced diagnostics.

Keywords: olfactory dysfunction, COVID-19, rhinosinusitis, anosmia, nasal congestion,
clinical course.
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KJIHIYHA THTEPIIPETALUSI ITIJIBUILLIEHOTO PIBHS
KPEATUHIHY B CUPOBATIII KPOBI (;iekuis)

Bepesnaxoe LI.Y, 3anwéoscvka O.1.%, Bepesuarkosa M.E.%, Tionka T.1.%,
Agizoa F0.H.%, Kapaoym JI.B.%, /Tumeunenxo M.1.?, Hecmepenxo B.I".

11O «Vxpaincora acoyiayis 3a doyinvre suxopucmanus anmubiomuxiey, Xapxis, Yxpaina
2 Xapxiecvkuii nayionanvruii meOuwunutl ynisepcumem, Xapxie, Ypaina

BumMiproBaHHs BMICTY KpeaTHHIHY B CUPOBATIII KPOBI BUKOPUCTOBYIOTH JIJIs1 OLIHKU (DYHKITIT
Hupok. HalTouHimmM MeToaoM J1abopaTOpHOTO BUMIPIOBAHHS KPEaTHHIHY BBa)KalOTh Mac-
CIIEKTPOMETPII0 PO3BEICHHS 130TOIIB, B KJIIHIYHIN MPaKTUL 3a3BUYail BAKOPUCTOBYIOTh METO]
Adde. KinpkicTe KpeaTHHIHY, Ky OpraHi3M BUPOOJISE€ MIOIHS, 3aJ€KUTh Bl M'S30BOi MacH
JFOMHY. PO3PI3HIOIOTH TIpepeHaibHI («JIOHHUPKOBI»), HUPKOBI Ta IMOCTPEHAIBHI (<ATICIITHUPKOBI»)
NPUYMHA TIBUIICHHS BMICTY KpeaTHHIHY. SIKIIO CHiBBIJHOIIEHHS BMICTYy CEYOBHHHU
y CUpPOBATIIi JJO KpeaTuHIHYy cupoBaTKku nepesuirye 100, To miABUILEHHS BMICTY KpeaTUHIHY
00yMOBJICHO TMpepeHATbHUMH TTPUYMHAMHU, a KOJIM BOHO MeHIe Hixk 40, To HupkoBumH. [1i1Bu-
IIEHHS KpeaTHHIHY CHPOBATKU MPH T'OCTPOMY KaHAJIbLEBOMY HEKpO31 B TMIIOBHX BMIIAJKax
ckinanae [88—177] mxmonb/1/mo0y. SIKIIO Take MiABMIICHHS II¢ BHIIE, B MEPIILY Yepry CIif
MiJ03pIOBaTH MIBUAKONPOrpecyounii riomepynonedput abo padmomioni3. IlinBuineHHS
KpEeaTWHIHy CHPOBATKU IIICIsl 3HAYHOTO ypakeHHs morpelOye [12-24] rox i He BU3HaYae
YIIKO/KEHHS HUPOK Ha paHHii ctanii. Cepen JikiB HallOUIbIINi HeQPOTOKCUYHMIA MOTEHIia
IpUTAMaHHUN aHTUOAKTEepiaJbHUM Ta MPOTUBIPYCHUM 3acobaM, HECTEPOiIHUM MPOTHU-
3anajibHUM 3aco0aM, 1HTiIOITOpaM MPOTOHHOI NMOMMIU. 3HMXKEHHS HIBHJKOCTI KIIyOOUYKOBOI
¢iabpTpalii M BIJIMBOM IHTIOITOPIB pEeHIH-aHT10TEH3UH-AJIbOCTEPOHOBOI CUCTEMH YacTille €
O3HaKOI e(eKTHBHOI Mii JIKIB, aHD)X TOCTPOro ypakeHHS HHpOK. [liABUIEHHS BMICTY
KpEaTHHIHY ACOILUIOETHCS 3 MIJBUILIECHHIM PU3UKY KIHIIEBOI CTajlili HUPKOBOI HEIOCTATHOCTI
Ta CMEPTi, X04a JAesKi MIPUYUHHM M1BUILEHHS € 000POTHUMH.

Knrwowuosi cnosa: nabopamopne uMipio8anis, ypasdcents HUPOK, HeghpOmoKCUUHICMb JIKiE.
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Beryn

Kpearunin siBisie cOO00 aMiHOKHUCIIOTHUI
HOPONYKT po3nany KpeaTuHy Ta ¢ocgo-
KpeaTuHy, SIKHH YTBOPIOETHCS IEPEBAYKHO
B ckeneTHUX M's3ax (90 %). Bin BiibHO
GIIBTPYETBCS Y HUPKOBUX KIyOOUKax,
HE BCMOKTY€TbCS Y KaHAIbLSAX 1 BUBOAUTHCSA
3 ceueto. e Bix 5 % no 10 % kpearuniny
CEKPETYEThCS Y NPOKCUMAIIBHUX KaHAJbLISX.
3a3Buuail BUMIpIOBaHHS BMICTY KpeaTHHIHY
B CUPOBATIIl KPOBI Ta B CEUi BUKOPUCTOBYIOTh
JUI OLIHKKA EKCKPETOPHOI (PYHKIIT HHUPOK
1 po3paxyHKy IIBHUAKOCTI KJIYOOUKOBOi
¢inprparnii (LIK®). Xova 3miHu piBHS Kpea-
TUHIHY 0e3locepeHbO He BiJOOpaxaroTh
1 HE BIUIMBAIOTh HA T€, SIK MAIEHT MOYYyBa-
€TbCs, (PYHKLIOHYE UM BUXKHMBAE, TOCTPE YU
HIATOCTpe MiJBUILIECHHS BMICTY KPEaTHHIHY
y CUPOBATIli YacTO BUKOPUCTOBYIOTh B KJIi-
HIYHUX JTOCTIDKEHHSIX JJIS1 OLIHKA e(eKTHB-
HOCTI Ta Oe3MeKH Pi3HUX BTPyYaHb.

JlabopaTropHe BUMIpIOBaHHSI KPeaTHHIHY.
HaiiToyHiMM METO10M BU3HAYEHHS BMICTY
KpEaTHHIHY y CHPOBATIll KPOBI BBaXaloTh
Mac-CIIEKTPOMETPII0 PO3BEACHHS 130TOMIB.
Xoua 11eil MeToJ1 1 BBAXKAETHCS CTAHIAPTOM
JIIarHOCTHUKY, BIH JTOCTYITHUM JIMIIE B IESIKUX
naboparopisix.

B kimiHiYHIA TpakTHI 3a3BHYail BUKO-
PHUCTOBYIOTH KoJopiMeTpuyHuii Meron SAdde.
Ha >xaib, 11eii MeTo He 1mo30aBIeHui BIIOMHUX
HEZIOMIKIB. BHacHiok peakiiii 3 HeKpeaTH-
HIHOBUMH XpomoreHamu 110 20 % Bumipro-
BAaHOI PEYOBUHM, KA TMOBIIOMIISIETHCS SIK
KpEaTHHIH y JOpOCIHuX NpH (Pi310710TIIHUX
KOHIIGHTpALISX KpeaTHHIHY, HAaCTIpaB/i HE €
KkpeatuHiHOM [1]. 3aTpumMka 3 JOCTaBKOIO
Ta HEHTPU(YTYBaHHAM 3pa3Kka KpoBi OliblIe
HDK 12 roa MOXe MPU3BECTH 10 3HAYHOTO
301IbIIEHHST BUMIPSIHOTO KpeaTuHiny. Ilin
BIUIMBOM IUIFOKO3M 1 KETOHOBUX T TaKOX

MOKHa OTpUMATH 3aBUILEHI pe3yJbTaTH
BUMIPIOBaHb KPEaTHHIHY Y XBOPHX Ha jiabe-
THUYHUN KeToanu103. J[esKi iHI pedyoBUHH,
SK1 3aTHI BIUIMBATH HA PE3YJbTATH BUMi-
pIOBaHb KpeaTHHIHY, HaBeleHl B mabauyi 1
[2, c. S184]. B miomy, cnierpdivHicTh METOTY
Adbde BBakaeThcss HU3BbKO. ToMy Jimiie,
SIKIIIO € TaKa MOXKJIMBICTh, BUMIPIOBATH Kpea-
THHIH EpPMEHTHUM MeTo0M. BimMiHHOCTI
pe3ynbTaTiB BUMIpIOBaHb 3a MeTonoM Sdde
1 (pepMEHTHUM METOAOM MOXYTh IE€PEBU-
nryBaTs 5 %, 0COOIMBO MPU KOHIIEHTPAIISX
KpeaTuHiHy B cupoBatii < 100 MKMOJIB/JI.

Crnenudiunicts piakoi xpomarorpadii
BHUCOKOI PO3ITBHOI 3/IaTHOCTI BHUIIE, HIXK
y meroxiB Sdde 1 pepmentHoro, ane no-
CTYIIHA BOHA JIUIIIE B JISIKUX J1JaOOpaTopisxX.
Moxn1uB1 NMOMUIKH NPU BUKOPHUCTAHHI
pinkoi xpomatorpadii moB's3aHi 3 BiAXH-
JICHHSIMU Y KaJiOpyBaHHI.

[HHOBaLIMHUM METO/IOM BHMIPIOBaHHS
KpeaTUHIHY € TOCIIKEHHS 3pa3ka 3acoXJIol
IUIIMU KpoBi. YyTIUBICTh METOa CTAHOBUTH
96 %, a cierudiunicts — 55 % [3; 4].

BmicT kpeaTnHiHy y 310pOBHX JIIOJ€i.
Konnenrtpanis kpeaTuHiHy B CHpOBaTII
KpOB1 B HOPMi y YOJIOBIKIB CTAaHOBUTH [60—
110] mxmons/1t ([0,06-0,11] MMOJIB/1T), Y HKIHOK
[45-90] mxmomb/n ([0,045-0,09] mmos/m).
KpeaTunin 3a3Buuail BUpoOJISIETHCS MpHU-
OJIU3HO Ha TOMY X pIBHI KOXKHOTO JHS
B KOXKHIH JroauHl. KinbKicTh KpeaTHHIHY,
SIKy OpraHi3M BHpOOJISi€ LIOJHSA, 3aJEKUTh
BiJl M's130B01 MacH moauHu. [lpu oxupinHi
HaJJIMIIOK Mach € MEpPEeBaKHO XHUPOM 1
HE CIIpHsI€ MIBUIIICHOMY YTBOPEHHIO Kpea-
THUHIHY. 3 1HIIOTO OOKY, HU3bKUM piBEHb
KpEeaTHHIHY y CUPOBATIl, SKUH BHUSABIISETHCS
3a IEBHHUX CTaHIB BHCHa)XCHHS M 'S31B,
HEJ0iJaHHS Ta aMITyTalliid KiHI[IBOK, HE BU-
KJIFOYa€ MOXJIMBY TUCHYHKIIIIO HUPOK.
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Tabnuys 1. Ilpuknaou peuosun, sAKi MOXCYMb UKIUKAMU AHATIMUYHI nepeuKoou

8 AHAI3aX KPeamuHiny

Meton SAdde
Aneraminodex I'moko3a
AcrmipuH I'emorno0in F

Ackopb6iHOBa KHCIIOTA

KeroHu / KeTOHOBI KUCIOTH

bakrepiiine 3a0pyHeHHS Jlinian

Binipy0in [TpoTein MeTamizomy

KpoBozaminHi npoayKkTu CrpenToMinuH

Hedamocnopunn [TipyBat, B TOMY YHCIIi TOH,

diryopoclein 110 3'SIBJISIETHCS BHACIIIOK 3aTPUMKH 0OpOOKH 3pa3KiB
DepMEHTHUN METOJ

binipy6in N-anerminucrein

MeTtabomnitu Jii0Kainy

CrabinizaTopH MpOIiHYy, K1 IPUCYTHI

y BHYTPIIIHbOBEHHUX NpenapaTax iIMyHOIJIO0YIIHY

Meramizoin Deninaion

VY KIHOK 1 cTapuxX M'A30Ba Maca MEHIIE,
HIX y MOJOJIUX JroAei Ta donoBikiB. Ilin-
BUIIICHHS PiBHS KPEaTHHIHY CHPOBATKH HE €
HOPMAaJIbHOIO O3HAKOIO CTapiHHA. Y TEMHO-
HIKIpUX JIFOCH 3a TOC1 HEBIIOMUX MPHYUH
BMICT KpEaTHUHIHY B CHpOBATIl BHILE, HiXkK
y CBITJIOMIKIpHX.

Bererapiancbka giera moB's3aHa 31 3HHU-
KEHHM yTBOPEHHSIM KpeaTwHiHy. HaBmakw,
BXKHMBAHHA 3 DKEI0 M'saca 1 puOu MiJBUILYeE
KOHIIEHTPALI}0 KpPEaTHHIHY B CHPOBATILI KPOBI.
BMicT kpeatuny B cupoMy M'sci CTAaHOBHUTH
Bix 4 r/xr mo 5 r/kr. Tepmiuna o6poOka
(TpUrOTYBaHHS) M'sica MEPETBOPIOE KPEeaTHH
Ha KpEaTHHIH, SKUH JErko BCMOKTYETHCS
0 NUIYHKOBO-KHUIIKOBOT'O TPaKTy Ta
noTparisie y KpoBoooir. Haioiuneimmii BMicT
KpeaTuHiHy B CHPOBATL CIIOCTEPIra€Thcs
yepe3 [2—4] rox micis BXKHBaHHS M'sica
a6o pubu. {06 yHUKHYTH 1BOTO edeKTy,
710 BUMIPIOBaHHS KpEaTHUHIHY B CUPOBATIII
IPOMOHYETHCS OUIKYBaHHs HIOHAMMEHIIe
12 rop micns BxKUBaHHS M'sica 200 prOH.

KpeaTuH 1HKOIM BHKOpPUCTOBYIOThH SIK
n00aBKy isi 30UIBIICHHS M'SI30BOi Macu
Ta MIIBUIIEHHS CIOPTUBHUX PE3YJIbTATIB.
Sk mpaBwio, npusHayaoth [20-30] r/nenHs
KpeaTuHy mnpotrsaroM [5-7] aHiB y a3l
HaBaHTa)XeHHs, NOTIM [2-5] r/nenp y ¢asi

niarpumku. [IpuiioMm KpeaTuHy migBHUILy€e
piBeHb pocdokpearnry B M's3ax (10 20 %),
ajyie JIMIIe MiHIMalbHO BIUIMBA€ Ha BMICT
KpeaTuHiHy B CUPOBATIi Ta (YHKIIII0 HUPOK
Y MOJIOJMX 3J0POBUX JOPOCIHX. TpuBanuii
npuiiom n06aBok kpeatuny > 10 r/neunp
MOX€E MiABUIIYBaTH DPIBEHb KpPEaTHHIHY
B CHUpPOBATIli, aje Mai>ke He BIUIUBAE Ha
KJIipeHc KpeaTuHinHy [5; 6]. [licns npunu-
HEHHs NMPHUIOMY KpeaTHHy HOro KOHIIEHT-
pauis B M'sA3ax 1 BUAIEHHS KpEaTUHIHY
3 CEeYer0 MOBEPTAOTHCS /10 BUXIIHUX 3HAUCHb
yepe3 [3—4] trkHi.

HagiTh y 310poBHX JItOJ€H BMICT Kpea-
TUHIHY B CHUPOBATIl MOCTIHHO 3MIHIOETHCS
B Mexkax [8-27] %. lleit koedimieHT MiH-
JIUBOCTI OOYMOBJICHUH BILUIMBOM JI€TH Ta
KOJIMBAaHHAMHU MNPOJYKIii, KaHaIbIEeBOI
cekpelii, HIPKOBOi Ta €KCTpapeHaJbHOI
eKCKpellii KpeaTHHIHy SK MOMDK pi3HUMHU
JIFOJIBMH, TaK 1y TOTO 5K CaMOTO TaIli€HTa.

IMigBuIIeHHS BMIiCTYy KpeaTHHiHY.
[TpuitHATO BUAUIATH TpepeHaNbHI («IOHUP-
KOB1»), HUPKOBI Ta MOCTPEHAJIbHI («IIiCIs-
HUPKOBI») TNPUYMHU MiIBUILEHHSI BMICTY
KpeaTuHiny. /[o mpepeHanbHUX NPUYUH
HaJleXaTh 3aXBOPIOBaHHSI a00 0OCTaBUHW,
3a SIKUX 3MEHIIyeTbcs nepdy3is HUPOK, 1110
npu3BoauTh 10 3HWkeHHs [IIK®D i migsu-
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IICHHsI KOHIICHTpallil KpeaTuHiHy B CHPOBATIII.
Cepen HUX MOXKHA BHIUTUTH HACTYITHI:

— TINOTeH31s / IIOK;

— 3MEHIIICHHS 00CATY LUPKYITIOI0Y0i KPOBI;

— CTEHO3 HUPKOBOI apTepii;

— TpoM0O03 HUPKOBOI apTepii;

— TpoM0O03 HUPKOBOI BEHU;

— TpaBMaTUYHUHN 1HPAPKT HUPKH;

— CHHIPOM MHOKMHHOI XOJIECTEpUHOBOT
eMOo0uIil;

— XpOHIYHA ceplieBa HEIOCTATHICTD;

— IeNnaTopeHaAIbHUN CUHAPOM;

— i AEAKHX JIKIB;

— XipypriuHi BTpy4aHHs Ha CepIli.

OO6csr mupKyIr0Y0i KPOBI MOXKE 3MEH-
HIyBaTHCsA IpH OMiKax abo MUISIXOM BTpAaT
Yyepe3 NMUTYHKOBO-KHINKOBHUM TpakT. Hacmin-
KaMH CT€HO3y HHUPKOBOI apTepii MOXYTh
OyTtu imemiyHa HedponaTis abo peHoBac-
KyJIsipHa rineptensis. TpoM0603 HUPKOBOT
apTepil BUHUKA€E BHACIIZIOK CTaHy TilepKoa-
rynsuii abo HasBHOIO CTEHO3y HHMPKOBOL
apTepii. SIKII0 3aXBOPIOBaHHS BUHHUKAE HA TIIi
HOPMaJIbHOI (QYHKIII HUPOK, TO PEECTPY-
€TbCSI TOMIPHE MIABHUILEHHS KpEaTHHIHY
CHUPOBATKM 1 apTepiajlbHOTO TUCKY, @ AKILIO
Ha TJII HassBHOI HUPKOBOI HEJOCTATHOCTI, TO
MOYKJIMBE MOTIPIIEHHS HUPKOBOI HEI0CTaT-
HOCTI, TIOsiBa CEpIEBOi HEIOCTaTHOCTI,
BUPAXKEHOT TinepTeHs3ii.

Tpom003 HHUpPKOBOI BEHM HalyacTile
3yCTpPIYAETHCSA Y XBOPHUX 3 HEPPOTUUYHUM
cuHapoMoM. Ha BiagMiHYy BijJ XpOHIYHOTO
TpoMOO3y, mepedir SKoro, sK IMpaBHIIO,
NPUXOBaHUH, PH TOCTPOMY TpoMOO31, XBOp1
CKapkaTbes Ha Oub (y momepeky, 6o1i abo
s€ykax) 1 CWIbHY Temartypito. Takox peec-
TPYIOThCS MiJBHILEHA MPOTEIHYpis Ta Mif-
BUIIICHHSI KpEaTHHIHY CUpoBaTku. TpaBma-
TUYHUH 1H(ApKT HUPKK BUHUKAE B [1-2] %
yCiX HENPOHMKAIOUMX TPaBM KHUBOTA,
yacTile BUHUKAE 32 HAIBHOCTI TPaBMH
MOTIEPEKOBOTO BIJILTY XpeOTa.

CHUHIpPOM MHOXHMHHOI XOJIECTEPUHOBOL
eMO0utii XapaKTepu3yeThCsl MOCTYIMOBUM
roCTpUM ab0 MiJATOCTPUM MPOTPECYIOUUM
MBUIICHHSM PiBHS KpEaTHHIHY CHPOBATKH

MPOTSITOM KUIBKOX JHIB a00 THIKHIB ITiCJISI
BTpPY4aHb Ha apTepisix, CyAMHHOI Xipyprii,
BCTaHOBJICHHSI CTeHTa abo KareTrepu3arii
cepisl. B THMOBUX BHIIaJKaX peeCTPYETHCS
ypaXXeHHsI 0araTh0X OpraHiB (IIKIPHI ypayKeHHS,
«CHHI TTIAJTBITI HA HOTAaXy», ITAHKPEATUT, 1HCYIIBT,
iremMivyHa XBOpoOa KUIIIEYHUKA, CTEHOKAPIis ).

[Ipu XxpoHIuHIH cepleBiii HEAOCTATHOCTI
BMICT KpEaTHUHIHY MiABUIIY€EThCS BHACIIIOK
nopymenHss nepdysii HUPOK, aKTUBAIii
CHMIIaTHKO-aIpEHAJIOBOI T PEHIH-aHT10TEH-
3MHOBOI CUCTEM. MeXaH13M 3HUKEHHS HUP-
KOBOI'0 KPOBOOOII'Y IPU I'eNaTOpeHAIbHOMY
CHHJIPOMI TOB'SI3YIOTh 31 3BY)KCHHSAM CYAUH
B HUPKOBOMY KPOBOOOIT'Y BHACIHIZOK MiJBH-
LIEHHS THCKY B HOPTaJbHIM BEHI y XBOpUX
Ha IMPO3 MEYiHKH, MPUTHIYCHHSAM Ba301MJIa-
TaTOPIB 1 aKTUBAIIIEI0 Ba30OKOHCTPUKTOPIB.

Cepen mikiB, SIKi MOKYTh PU3BOJUTH JI0
Ii/IBUILIEHHS BMICTY KPEaTHHIHY B CHPOBATII
KPOBI, CITiJ] 3rafaTH iHTi0iTOpY aHT10TeH3NH-
niepeTBoprorouoro gpepmenty (AIID), Gnoka-
TOpH penenTtopiB a0 anriorensuny Il 1-ro
tuny (BPA), iHriGiTopu KaablLUHEBPHUHY,
HecTepoinHl nporuzanaibHi 3acodu (HII33).
[uri6itopu AII® ta BPA 31aTHI migBuiyBaTu
piBeHb KpeaTuHiHy cupoBaTku Ha [20—30] %
BHACIIIZIOK Tinonepdysii, sika Mmos's3aHa 3i
3MEHIIICHOIO 3/IaTHICTIO TIEPEIKITyO0YKOBOTO
KpOBOOOITY /10 Ba3zouiaTallii mcias HopMa-
Ji3aiii apTepiagbHOro TUCKY. 3a BICYTHOCTI
JIBOOIYHOTO CTEHO3Y HHUPKOBOi apTtepii,
3MEHILIEHHS 00CATY HUPKYII0I0Y0i KPOBi
a00 MOXIIMBHX MIKIIIKAPCHKUX B3aEMOJIIH,
Take MiJBULIEHHS BMICTY KpEaTUHIHY
CKOpillIe € 03HaKO e(eKTUBHOI il JIKIB,
a He rnoripiieHHs QyHKUii HUpOK. [HribiTopu
KaJIbIIMHEBPUHY (HAIIPUKIIAA, TAKPOJIIMYC)
BUKJIMKAIOTh J1033-3aJIeKHY Ba30KOHCTPHKIIIIO
adepentHux aprepion. HII33 npurniuyors
HUPKOBY MPOJYKIII0 MPOCTAarJaHINHIB,
110 3MEHIITye niepdy3ir0 HUPOK.

[lepeTtuckanHs MaricTpalibHUX apTepiil
miJ Yac XipypriuHux BTpy4YaHb Ha cepli
MIPU3BOIUTH JI0 3HMXKEHHSI HUPKOBOI TIepdy3ii,
a BTpaTH KPOBI IiJ1 4ac oneparlii Npu3BOIATH
IO T1IIOBOIEMI].
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Cepell HUPKOBUX NPUYMH IMiJABHUIECHHS
BMICTY KpEaTWHIHy MO>XHa BHUJUINTH ypa-
JKEHHSI KJTyOOUKiB, SIKI IPU3BOJATH 10 3HHU-
xeHns [LIK®, TyOynoinTepcTumianbHi 3aXBo-
pPIOBaHHS, KOJU BUHUKAIOTh NEPEIIKOAU
KaHaJIBIIEBIN CeKpelii KpeaThHiny, Ta (izio-
JIOT1YHY a/IanTalio.

Jis  1iarHOCTUKM TEPBUHHHUX XBOPOO
KJIyO0OUKiB 3a3BHYail moTpiOHA Oiomcis
HUPOK. BTOpHuHHI ypakeHHS KIyOOYKiB
BUHMKAIOTh BHACIIJOK 0ararbox MpUYUH:
I[yKPOBOTO J1ia0eTy, TINepTeH311, PeeKIIaMIICii,
CHCTEMHOI'0 YEPBOHOI'O BOBUKA, BACKYIITIB,
NOCTIH(EKIIIHOTO TIIOMEpYyIOHEPPHTY, Kpio-
ro0yiHeMii, TPOMOOTHYHMX MIKPOAHTIOMATIH,
napanpoTeiHeMil, BAKOPUCTAHHS JISSKUX JIKIB
(HII33, meniumnamiH, KaOTOOpwi Ta iH.),
BXKHMBAHHS TePOiHY, CHAJKOBHUX MOpPYIIECHb
(cuagpoM Anbrniopra, cuaapom ®abpi Ta iH.).

Cepen roctpux TyOya0iHTEPCTULIATBHUX
3aXBOPIOBaHb MOYKHA BUJIUIUTH IHTEPCTHIII-
IbHUI He(DPUT 1 HEKPO3 KaHABINB. [ ocTpmii
IHTepCTHLIATBHUNA HE(PPUT 3a3BUYAN SBIISE
co0010 peakilio TiNepYyTIUBOCTI Ha JIKH
(anTHOIOTHKM (B-1MaKTaMu, XIHOJNOHH, pudam-
minuH), cynbdaniaaMiay, niyperuku, HII33,
IHT101TOpU MPOTOHHOI OMITH, aJONYPUHOII,
BapdapuH Ta iH.). ['ocTpHii HEKPO3 KaHAIBIIIB
XapaKTepU3YEThCS PI3KUM 3HIKEHHSIM (yH-
KIii HUPOK BHACHIOK MicieBoi abo cuc-
TeMHOi 1memii 3 Oyap-SKOi NPUYMHH, Iii
HE(POTOKCUHIB: €K30T€HHUX (aMiHOTIIKO-
3um, ampoTepuvH B, otpytu (Hanpukian,
eTUJICHIJIIKOJIb), XIMIONperapaTtH (HarpuKIa,
nucruiatud), HII33, peHTreH-koHTpacTHI
3aco0u, OakTepiaibHi TOKCHHM) Ta EHIO-
reHHUX (TeéM, ce4oBa KUCIIOTa, 30UIBIICHHS
JIETKOJIAHITFOKKOBUX O1JIKIB).

[Tin KOHTpacT-1HIyKOBaHOIO He(ponaTiero
PO3YMIIOTh PAaITOBE MOTIpIIEHHS (YHKIIT
HUPOK, BUKJIMKaHE BBEIEHHAM HOI0BMICHOI
KOHTpacTHOI peuoBHHHU. IIpoTsirom 48 ron
TICIISl KOHTaKTy 3 KOHTPACTHOK PEYOBHHOIO
BHXiJIHA KOHLICHTpALlisl KPEaTHHIHY CHPOBATKU
T IBUIITYETHCS MOHAMMEHTIIe Ha 44 MKMOJIB/JI.
Ha BiaMiHy BiJl CHHAPOMY MHOXXUHHOI
XO0JIECTEPUHOBOI emMOo0Iii, Mpu KOHTPACT-

1HyKOBaHii Hedpomarii BIICYTHI YpasKeHHS
Oaratpox oprasiB. HaiiBaxxmmsinmm aktopom
pU3HKY I1i€i Hedpomarii BBAXXAIOTh HAsBHY
HUPKOBY HelocTaTHICTh. I1ikoBi nmposiBH
HedponaTii peecTpyroTbcst Ha 4-5-i1 J1cHb,
TIOBEPHEHHS JI0 BUXIJHOTO PIiBHS KpPEaTUHIHY
CHPOBATKH BiI0YBa€ThCs POTSIroM [ 7—10] HiB.

llle oqHi€r0 MPUUYMHOIO MiABUIICHHSA
BMICTY KpEaTHHIHY B CUPOBATIII KPOBI MOXKE
OyTH KOHKYPEHTHE IMpPHUTHIYEHHS CeKperii
KpEaTUHIHY Yy KaHAIBISIX HUPOK 11 BILTUBOM
TeHTaMIIMHY, TPHMETONPUMY, IIUMETHANHY
Ta 1HmMUX JiKiB. [liBUIIEHHS] BMICTY Kpea-
TUHIHY B CHPOBATI MICIA TpaHCIUIAHTALIi
HUPKU MOX€E CBITYUTH TPO BIATOPTHEHHS
TpaHCIJIaHTaTa, TOKCHUYHICTH IMyHOCYHpe-
CHBHHX IIperapariB, ypoJIOTiyHI 4u iH(peK-
HiiHI yckiagHeHHs a0o HeIOTpUMAaHHA
NpUAOMY JIKapChKHUX IpenapatiB (HEKOM-
IUTA€HTHICTB). BUTBLIICTh BIATOPrHEHb HUP-
KOBHX TPAHCIUIAHTATIB BiIOYBAETHCS B TIEPIII
3 Mic. micis omepartii; IMiJIBUIICHHS Kpea-
THHIHY CHPOBaTKHA MOYE CYIPOBOKYBATUCS
JTUXOMaHKOI, OJITypi€o, 0O0JI0UYiCTIO
TpaHCIUTAHTATA.

diziosoriyHa aganTamis (HaIpUKIAI,
TICIIsl IOHOPCTBA HUPKU a00 OJHOOIYHOT UM
YacTKOBOI HepeKToMii) rmosiArae B moyat-
KOBOMY MigHOM1 KpeaTHHIHY CUPOBATKU
3 HACTYITHUM 3HW)KEHHSIM BHACJIJIOK Timep-
¢iapTpauii pemroo HepPOHIB 1 JOCATHEHH]
HOBOTO CTIHKOTO CTaHy. Y JIOBIOCTPOKOBIH rep-
CTEKTHBI y MAIIEHTIB 13 HOPMAIHLHOK KOHTpa-
JIaTEpATBHOI0 HHUPKOK KpPEaTHHIH CHPOBATKU
3amIaeTbest Ha piBHi [ 141-159] Mxmons/.

Ha mpaxTuni ans toro, mo0 BiIpi3HUTH
MpepeHaNbHl NPUYUHU MIIBUIIEHHS BMICTY
KpEaTHHIHY BiJl HIPKOBUX MOX€ JOIIOMOITH
CIIBBIHOIICHHS] BMICTY CEUOBUHH y CHUPO-
BaTUi 0 KpeaTHMHIHY CUPOBATKHU. SIKIIO0
Take criBBigHOmEHHs nepeBuinye 100, To
IJIBUIIIEHHS] BMICTY KpeaTHHIHY 0OyMOBIJICHO
MpepeHaIbHAMU TPUYMHAMH, a KO BOHO
MeHIe Hix 40, To HUPKOBUMH.

[TocTpenanbHi (WITICITHUPKOBIY) TMPHUNHHA
IIBUIIIEHHS BMICTY KpEaTHHIHY OXOILTIOIOTh
PI3HI IPUYUHU OOCTPYKIIIi CEYOBOTO MIIAXY,
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110 IPU3BOJUTH J0 3BOPOTHOTO THCKY ceul
Ha HUPKY, 3HIKEHHSI HUPKOBOT'O KPOBOOOITy
1 lIK®, akTtuBamii peHiH-aHT10TEH3UHOBOT
cucTeMH, atpodii Ta amonTo3y HUPKOBUX
KaHAJIBIIIB, IHTEpCTUIIIATBHOTO (i0po3y. [o
nepeniky oOCTpYKTUBHUX YpaKeHb CEYOBU-
BIIHUX MUISXIB BXOJAATh MYXJUHH CEYOBOTO
Mixypa, 100posikicHa Timepruiasis mnepea-
MIXYypOBOi 3a1031, He(poIIiTia3, aHATOMI4HI
3aKyMOPKH (CTPUKTYPH, 30BHIITHE CTUCHEHHS
CEUOBOJTY YTBOPEHHSM Y CYCITHIN CTPYKTYpi),
ATPOT€HHE YIIKO/PKEHHSI CEYOBOAY i 4ac
XIpypriyHoro BTpYYaHHs, PETPONEPUTOHE-
anpHui Gi0po3.

IlepBuHHA OMiHKA MiABUIIIEHOT0 PiBHSA
KpeatuHiny. [loTouHi1 3HaYEeHHS KpeaTUHIHY
CHPOBATKH CJIiJ] TIOPIBHIOBATH 3 MOTIEPETHIMU
3HAYEHHSAMH. SIKIII0 TIOTepe/THI 3HaYeHHS Kpea-
THHIHY CHPOBATKU HEIOCTYITHI, yCi 3HAYECHHS
3a MEXaMU HOPMH CJiJ pO3TISJATH 5K
TOCTpi 3MiHH.

[TinBuIIEeHHS KpeaTWHIHY CHUpPOBATKU 3a
roctporo ypaxxeHsast Hupok (I'YH) B TunoBux
BUMaaKax ckiuanae [88—177] mxmonn/n/mo0y.
SK110 rocTpe MiBUILEHHS KpEeaTHUHIHY Ile
BHIIIE, B MEPILY YEpry CHiJ MiJ0o3pIOBaTH
HIBHIKOTIPOTPECYIOUNI  TIIOMepyloHe(hpHT
abo pabmgomiouniz. Bkpaif BUCOKe migBU-
nieHHs (10 442 MKMoJIb/1/100y) Moxke OyTH
npu pabaomionisi.

3HaYHE TIJIBHUINCHHS KPEAaTUHIHY CHPO-
BAaTKU Ha TJII XPOHIYHOI XBOPOOU HHUPOK
(XXH) Moxe cBIIYUTH HPO IPOrpECyBaHHS
OCHOBHOTO 3aXBOPIOBaHHS. AJle Mija 4ac

OLIHKHA OTPUMAaHHUX JaHUX HEOOXITHO
CIOYATKY BUKJIIOUNTH iHIII MPUYUHH (SIKi
MOXYTb OYyTH OOOPOTHUMH): MOPYIICHHS
OalaHCy piIWHU; TPUHAOM JCSIKUX JIKiB,;
KOHTaKT 3 KOHTPAacTOM; MOTipUIEHHS
CYIIYTHIX 3aXBOPIOBaHb.

Hedporokcnunicts JikiB. 3a octanHi
JeKiIbKa POKIB BigOynocs IIOHalMEHIIe
4 cipoOu  TOCSTTH KOHCEHCYCY CTOCOBHO
3ATHOCTI JIIKIB Pi3HUX KJIAaciB BUKJIMKATH
I'VH [7-10]. Yci noteHmiiHo HedpOTOK-
CHYHI JIiIKK OyJIM PO3MOJIUICH] Ha TaKi, IMIO:

— BUKJIMKAIOTh TUCHYHKIIIIO HUPOK 0Oe3
YIIKOJDKEHHS (Hanpukiay, inridiropu AIID —
KanTONpuJI, eHananpui, jisuHonpui, bPA —
JocapTaH, BallbcapTaH, ipbecapTan; niype-
TUKH — T1APOXJIOPTia3u, ClipOHOJIAKTOH,
bypocemin);

— BUKJIIMKAIOTh YIIKO/DKEHHS HUPOK 0e3
mcyHKIIT (aHTHOAKTepiaTbHI 3ac00U PI3HUX
KJIaciB; iHri0iTOpH MPOTOHHOI MOMIH —
OMeMnpa3oll, JaHcanpa3oi, NaHTOoNpas3od,
e30Menpaszoi, pabenpa3oy; HOpMaibHI
IMYHOTJIOOYJIHU JIIOAWHU IS BHYTPIIIHbO-
BEHHOT'O BUKOPHUCTAHHS; alMKJIOBID; JITIH;
METOTpPEKCaT);

— BUKJIMKAIOTh YIIIKO/HKEHHS 1 TUCHYHKITIIO
uupok (HII33 — niknodenak, i0ynpodeH, kero-
pOJIaK, MEIOKCHKaM, HAaITPOKCEH, HENEKOKCHO;
am¢orepilmH B; IUKIOCTIOPHH; TaKpOTIMYC).

OTtpumaHi rpynaMu €KCrepTiB BUCHOBKH
010 HEPPOTOKCUYHOCTI PI3HUX JIKIB HE
3aBkau 30iranuca. HaiOuabimn y3rokeHi
MIPUKJIaIU HaBeCHI B maobi. 2.

Tabnuys 2. 3200a nomidxc ekcnepmamu CIoCO8HO 30amHOCHI TiKi6 pisnux knacie sukmuxamu I'VH

LlinkoBuTa
4 KOHCEHCYCH
y

IIepeBaxaroua
(3 xoHCEHCYyCH)

[Tomipna
(2 KoHCEeHCYCH)

AnTHOaKTEpilHI 3ac00H

AMikanuu Bankominua AMOKCHITMITIH/KJIaByIaHAT

T'earaminuyg Benswnmneninmiiga

ToOpaminma Oxkcanumin

Awmdotepunivn B [linepauunin/TazobakTam

Komictun Ko-Tpumoxkcazon
[Monimikcua B
Pipamminmn
Hunpoduiokcanux
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[{imkoBuTa [TepeBaxcaroua [TomipHa
(4 KOHCEHCYCH) (3 KOHCEHCYCH) (2 xoHCEHCYCH)
Jliku pi3HUX Ki1aciB
ATUKIIOBID ["aHIUKITOBID I'igpoxnopriazua
[6ympoden Hixnodenax CripoHOJIaKTOH
Hanpokcen Menokcukam Topacemin
MeroTpekcar Enananpun dypocemin
Kanronpun E3zomenpa3zon
JlizuHOTIpHI Jlancanpazon
Jlocapran [TanTomnpazon
JliTi PaGenpazon
Banscapran
IpGecaptan

HageneHi gani 1010 HePOTOKCHYHOCTI
JeSIKUX JIKIB MOTPiOHO cnpuiimMatu 3 ypa-
XyBaHHSIM NIEBHUX OOMEXKEHb MiJ 4ac CTBO-
peHHs BianoBigHUX 0a3 manux. Hampukian,
AKIIO J103a JIIKIB He Oyja CKOpUroBaHa
BITHOCHO 3HMKEHOI (YHKIIi HUPOK, iCHY€
PU3UK OJTHOYACHOTO MifipaxyHKy pusuky ['YH
1 Heba)kaHUX SIBMIII, K1 He noB's3ani 3 ['YH.
IHumii mpuKIan;: 37aTHICTE aMOKCHUILIMITIHY/KTa-
ByJlaHaTy Bukiukatu ['YH He miaTBepky-
€ThCs 0a3aMM JTAaHUX CTIOHTAHHUX TTOB1IOMIICHb
Me/IPaIiBHUKIB Ta iH(opMaIiiHUX 6a3 JaHuX
npo Jniku. binbiie toro, 3HmwkeHHs LIIK®
M1/1 BIUTMBOM 1HT101TOpIB PEHIH-aHT10TEH3UH-
AITbJIOCTEPOHOBOI CHCTEMH YAaCTIILIE € O3HAKOO
edexTuBHOI i1 JikiB, anix ['YH, a niyperunku
He BUKIMKaOTh [ 'YH, K110 HE BUKOPHUCTO-
BYIOThCSl HaaMipHO [11].

BusnaveHHS rocTporo ypakeHHsI HUPOK.
CyuacHe BusHaueHHa ['YH (nmomepenns
Ha3Ba — TOCTpa HUPKOBA HEJOCTATHICTH)
0a3yeTbCsl Ha MIJBUIIECHHI PIBHSA KPEaTHHIHY
CHPOBATKU KPOB1 Ta/ab0 3MEHIIIEHHI 00CATY
ceuoBU/UICHHS. JI71s1 BCTAHOBIICHHS JIIarHO3Y
['VH notpibHa HasiBHICTh Oy/b-sIKO1 O3HAKU
3 HaBEJICHUX HIKYE:

— MIJBUILCHHA KPEaTHHIHY CHPOBATKH
Ha 0,0265 MMonb/1 1 Outbiiie IpoTsroM 48 Tof,
abo

— MiABUIIEHHS KPEaTHHIHY CHUPOBATKHU
B 1,5 pa3za ta OGuibIne BiJ BUXITHOTO, SIKE
crajocs (iiCHO UM IMOBIPHO) TIPOTSATOM TOTIe-
penHixX 7-Mu AHIB (Ha MPAKTHUI SIK BUX1THUNA

piBeHb KpeaTuHIHy MO>KHAa BUKOPHCTOBYBATU
Hioro HaHKYE 3HAYCHHS Y MTOTIepeTHi 3 Mic),
abo

— o0csar ceui MeHme HDK 0,5 MII/Kr/rof
ujoHalimenue 3a 6 ron (8 roxg — y aitei
Ta MOJIOJUX JIFOJIEH).

3a BiICYTHOCTI HEIIO/IaBHIX BUMIPIOBaHb
KpEaTHHIHY 1 32 YMOBH, 1[0 Y XBOPOTO HEMA€E
IIPOrpecyr0voi XPOHIYHOI XBOPOOU HHPOK,
B SIKOCTI BHX1JTHOTO PiBHS KPEaTHHIHY MOXKHA
BUKOPHUCTOBYBATH PE3YJIbTaTH BUMIPIOBaHb
JTABHUHOIO 6 Mic. 1 HaBiTh | pik. Y BUMAIKy,
KOJIM He OyJI0 BUMIpIOBaHb KPEaTHHIHY B MO-
MepeAHIN PiK, CJIJI MOBTOPUTH BU3HAYEHHS
KpeaTuHiHy dyepe3 12 ropn ta uepes 24 rog.

[ToTpiOHO MaTu Ha yBa3i, 110 MiIBUIIICHHS
KpEeaTHUHIHY CUPOBATKU MICIS 3HAYHOTO ypa-
*eHHs motpedye [12—24] rox i He BU3HAYAE
VILIKOJKEHHS! HUPOK Ha paHHIN cTafii. OkpiM
TOTO, Yac J0 JOCATHEHHS MiJABUILEHHS
KpeaTuHiHy cupoBaTku Ha 50 % mnpsimo
NOB'SI3aHUN 3 BUXIJHOIO (PYHKIIEI0 HUPOK 1
3aiiMae BiJ 4-X ron (HopMmajdbHa (QYHKIIIS
HUPOK) 10 27-Mu Tox (cTamis 4 XpoHiYHOT
XBOPOOW HUPOK). Takoxk CIIiJl BpaXxOBYBaTH
MOXKJIUBICTh XMOHOITO3UTUBHOI'O IT1{BUILICHHS
BMICTY KpeartuHiHy. Hanpukaza, HenoaaBHii
IPUAOM TPUMETONIPUMY CYIPOBOKYETHCS
TIIBUIIICHHSIM KpPEaTHHIHY CUPOBATKU 0e3
3MiH KJTyOOYKOBOI (isIbTpallii, a MiBUIICHHS
KpEaTHUHIHY IICIIS MOJIOTIB MOB'A3aHE 3 THM,
IO i1 9ac BariTHOCTI KPeaTHHIH CUPOBATKU
3HUKYETHCS.
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Xo04a 3MEHIICHHS CEYOBHIICHHS PO3TJIsi-
Ja€ThCs K paHHA o3Haka ['VH, y okpemux
nartientiB ['YH moxe npotikatu i 6e3 omrypii.
Okpim Toro0, 00CAT Jiype3y TOYHO BH3HAYUTH
OyBae BaXXKO, a pyTUHHA KaTeTepu3aiis
CEUOBOT0 MiXypa HE PEKOMEH/IYEThCSI.

CyuacHa xnacudikamis XXH Ga3yerbes
Ha npuuuHi (Cause), kareropisx LIK® 3a
mikasioro CKD-EPI (Chronic Kidney Disease
Epidemiology Collaboration, Koncopuiymy
3 eIMiJeMIOJIOTIi XPOHIYHOI HUPKOBOT XBOPOOH)
(G1-G5) ta ans0yminypii (A1-A3) (ckopodyeHo
CGA). Hnsa po3paxynky HIK® B Garatbox
dopmynax (Kokpodra-I'onra, MDRD Ta iH.)
BUKOPHUCTOBYIOTh BH3HAUEHHS KPEAaTHHIHY
B CHPOBATII KPOBI pa3oM 3 IHIIIMMH O3HAKaMH
(BiK, cTaTh, TOIIIO).

IIporHocTuyHe 3HAYeHHS MiABUIIEHHSA
KpeaTUHiHy. 3a MaHuMU oOcepBaliiHUX
OCIIIKEHb, HABITh HE3HAYHE ITiABUILEHHS
KpeaTHHIHY CUpOBaTKM (Ha 8,8 MKMOJIb/I,
a6o Ha [1-24] %) acolito€eTbCs 3 MiaBH-
HICHHSM PU3UKY KIiHIEBOI CTajii HUPKOBOI
HEJJOCTATHOCTI 1 IOBIOCTPOKOBOI CMEPTHOCTI
Ha [40-100] %, npuyomy uuMm OinbIie mif-
BUILICHHS KPEaTHHIHY CUPOBATKH, TUM CHIIb-
HillIe acolriamis. 3 1HIoro 60Ky, 3a JTaHUMHU
PaHIOMI30BaHUX KJIHIYHUX JOCHIKECHb,
BIUTUB KOPOTKOYACHUX 3MIH BMICTY Kpe-
aTHHIHY B CUPOBATIIi KPOB1 Ha CMEPTHICTh
1 3axBoproBaHicTh Ha XXH mnpotsarom
HACTYMHUX 2,5 poKiB OyB CIIBCTaBHUM SIK
y pa3i MiJBUILEHHS, TaK 1 3HWKEHHS BMICTY
KpeaTuHiny [12]. Ane B yciX TOCHIPKEHHSX,
JI€ B Tpymax BTPYYaHHS BMICT KpEeaTHHIHY
B CHPOBATIII IiBUIIYBaBCs, BUKOPUCTOBY-
BaJINCh JIIKH, aKTHUBHI 110 BIJHOIICHHIO 0
PEHIH-aHT10TeH31H-ATb/JOCTEPOHOBOI CUCTEMH.
B cucrematnunoMy ormsiai obcepBaniiHuX
JIOCITIKEHb NpU3HadeHHs iHriditopis AIID
a6o BPA y xBopux micnga ['YH nmpoaemon-
CTPOBaHUH TO3UTUBHUYN BIUIUB ITUX JIKIB
Ha CMEpPTHICTh 1 HHUPKOBI yCKJIaAHEHHS
(pemmauBu I'VH, mnporpecyBaHHs 3axBo-

PIOBaHHS TOIO), aje IiJIBUIICHUN PU3HUK
rinepkaniemii [13].

VY [5-7] % nopocnux ta 10 16 % crapux
I'VH € HeoG0pOTHIM 3aXBOPIOBAHHSM.

BucHoBKkH

BumiproBaHHsI BMICTY KpeaTHHIHY B CHPO-
BaTI[l KPOBI € BXKIIUBUM TECTOM JUJIsI OI[IHKU
¢ynkuii Hupok. Cepex OaraTboX METOIIB
1a00paTOPHOTO BUMIPIOBAHHS KpPEaTHHIHY
HAWTOYHIIIIMM BB2XAIOTh MAC-CIIEKTPOMETPIIO
PO3BEICHHSI 130TOMIB, B KJIIHIUYHINA MPaKTHIT
3a3BHYail BUKOPUCTOBYIOTH KOJIOPUMETPUYHHIA
Meton Sdde. KinbkicTh KpeaTuHiny, Ky
OpraHi3M BHPOOJISIE TIOJHS, 3aJCKHUTh Bij
M's130BO1 Macu JroAauHu. HaBiTh y 310pOBUX
JOJIE BMICT KpeaTHHIHY B CHUPOBATIII MOC-
TIfiHO 3MiHIO€ThCS B Mekax [8-27] %, mio
MOSICHIOETHCSI BIUIMBOM JI€TU Ta KOJIMBAH-
HSIMU TPOJYKIlii, KaHATbLEBOI CEKpelii,
HUPKOBOI Ta €KCTpapeHaIbHOI eKCKpewil
KpPEaTHHIHY K MOMDX PI3HUMH JIOJbMU,
TaK 1y TOTO ) caMOTI0 Mali€eHTa.

[IpuitHATO pO3PI3HATH NpepeHaNTbHI
(«TOHMPKOBI»), HUPKOBI Ta MOCTpPEHAIbHI
(«mMiCISIHUPKOBI») MPUYMHU M1ABULIECHHS
BMICTY KpeaTuHiHy. [IpepeHanbHi npuuuHu
MJBUIEHHS BMICTY KpPEaTHHIHY MOJXHa
BIAPI3HUTH BiJ] HUPKOBUX 3a JTIOIOMOTOIO
CIIBBIHOIICHHS] BMICTY CEYOBUHH Yy CHPO-
BaTIll 10 KpEaTHMHIHY CUPOBATKH. SKIIO
Take chiBBiAHOIIEHHs mnepesuinye 100, To
MiABUIICHHSI BMICTY KpeaTUHIHY 00yMOB-
JIEHO TpepeHAIbHUMU TPUYUHAMH, a KOIU
BOHO MeH1Ie Hik 40, TO HIPKOBUMH.

[linBuIIEHHS KpEaTUHIHY CUPOBATKHU
npu I'VH B TumoBux BuUmajakax CKJagae
[88—177] mxMonb/n/n00y. Skmo Take
TiBUIIICHHS 111€ BUIIE, B TIEPIITY Yepry CIij
Mi03pIOBATH IIBUJIKONPOTPECYIOUHN
rmoMmepyinoneppur abo pabmgomionis.
[linBumeHHs KpeaTUHIHY CUPOBATKH
micias 3HAYHOTO Ypa)XeHHs MOoTpedye
[12-24] ron i He BU3HAYA€E YIIKOIKEHHS
HUPOK Ha paHHIN cTanii.
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[lim yac OIIHKM TPUYMUH TIABUIICHHS
BMICTY KpEaTHHIHY B CHPOBATIIi KPOBi
CYTT€BE 3HAUEHHS HAJIAETHCS aHANI3Yy JIIKIB,
K1 mpuiiMaB xBopuil. HaitGinbmmii Hedpo-
TOKCHYHHI MOTEHI[iaJl IPUTAMAHHUI aHTH-
OakTepiaJbHUM Ta MPOTUBIPYCHUM 3aco0am,
HECTEPOIHUM TPOTU3ANAIBHUM 3aco0am,
1Hri6iTOpaM MPOTOHHOI MOMIH. 3HUKECHHS
IIK® mix BrumBOM iHTIOITOPIB peHIH-aHTIO-
TEH3UH-aJIbI0CTEPOHOBOT CUCTEMHU YAaCTillIe

€ 03HaKow e(peKTHUBHOI aii JIKIB, aHIXK
I'VH, a giyperuku He BukiIukaooth ['YH,
SIKIIIO HE BUKOPHUCTOBYIOTHCS HAJIMIPHO.

[TinBUILIEHHS BMICTY KpEaTHHIHY aCOIIi0-
€THhCSA 3 IMIJBUINCHHSIM PHU3UKY KiHIIEBOI
cTafii HUPKOBOI HEIOCTATHOCTI Ta CMEPT-
HOCTI, X04a JEsIKI IPUYUHH TiIBUIICHHS €
000pOTHUMH.
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Bereznyakov 1., Zalubovska O., Bereznyakova M., Tyupka T., Avidzba Yu., Karabut L.,
Lytvynenko M., Nesterenko V.

CLINICAL INTERPRETATION OF ELEVATED SERUM CREATININE LEVELS
(lecture)

Measurement of serum creatinine is an important test for assessing kidney function.
Among several methods of laboratory measurement of creatinine, isotope dilution mass spec-
trometry is considered the most accurate. The colorimetric Jaffe method is commonly used in
clinical practice, but is subject to interference by a range of substances. The amount of creati-
nine the body produces each day depends on the person's muscle mass. Plasma creatinine lev-
els vary substantially (with coefficient of variability from 8% to 27%), mostly due to the ef-
fects of diet and of intra- and inter-patient variability in the production, tubular secretion, and
renal and extra-renal excretion and degradation of creatinine. There are pre-renal, renal and
post-renal causes of elevated creatinine. Urea/serum creatinine ratio can help distinguish
pre-renal from renal causes. A ratio > 100 suggests pre-renal causes, whereas a ratio
< 40 suggests renal causes. The typical rise in serum creatinine in acute kidney injury is 88 to
177 pmol/L/day. Suspicion of rapidly progressive glomerulonephritis or rhabdomyolysis
should arise in cases of more prominent rise in serum creatinine. Rises in creatinine are
delayed for approximately [12—24] hours following kidney injury. When evaluating the causes
of increased serum creatinine, significant importance is attached to the analysis of the drugs
that the patient was taking. Antibacterial and antiviral agents, nonsteroidal anti-inflammatory
agents, and proton pump inhibitors have the greatest nephrotoxic potential. A decrease in
glomerular filtration rate under the influence of inhibitors of the renin-angiotensin-aldosterone
system is more often a sign of the effective action of the drugs than of acute kidney injury.
Diuretics do not cause acute kidney injury if not used excessively. Rise in serum creatinine is
associated with an increased risk of end-stage renal disease and death, although some causes
of the increased serum creatinine are reversible.

Keywords: laboratory measurement, kidney injury, nephrotoxicity of drugs.
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CouniajibHa MeIHIIMHA TA 0XOPOHA IPOMAICHKOIO0 310POB's

VJIK: 614.253.52:159.944.4

IJEHTUDIKANIA EK3OI'EHHUX TA EHIAOI'EHHHUX
PAKTOPIB PU3UKY CUHAPOMY EMOLIMHOT'O BUTTOPAHHA
Y MEJNYHUX ITPAINIBHUKIB

leawenxo P.O., I'puzopoe M. M.

Xapxiecokuil HayioHATbHULL MeOudHUll yrigepcumem, Xapkie, Yxpaina

Cunpapom emoriitnoro suropants (CEB) e cepiio3Horo mpo0eMoro, 110 BIUTMBAE HA TICUXIYHE
310poB’s Ta npodeciiiny ePeKTUBHICTh MEIMYHUX TPAIIBHUKIB, OCOOJIMBO B yMOBaX BiifHH,
coIiaibHOT HecTabimpbHOCTI W pedopM 0XOpoHHU 310poB’s. HaiiBpaznupimumu € me qudHi
cecTpy. MeToI0 AOCTIKEHHS CTAJIO BUSIBIICHHS Ta PAaH)KYBaHHS KITFOYOBHX €HAOTCHHHX (TICHXO-
(b1310JIOTIYHMX) 1 €K30TeHHUX (OpraHizaiiiHo-comianpHux) ¢akropiB pusuky CEB. Onurtano
206 ¢axiBIliB pi3HUX CHEIIATLHOCTEH 3a JIOTIOMOTOF0 aHKETH, 0 OXOILTIOBAJIA TICHXOEMOITIHHUI
cTaH, Qi3UYHE CaMOIOYyTTsl, COLIaNbHY MIATPUMKY, MpodeciiiHe HaBaHTAXKEHHS Ta CTOCYHKHU
B KOJIEKTUBI. JlJIst aHAMi3y NaHUX BUKOPUCTOBYBAJIA ONMKUCOBY CTATHUCTUKY, KOPEIALiHHNN
i omHo(akTopHuil aucnepciinuii ananiz (ANOVA, ANalysis Of Variance). Beranosieno, 1o
ocHoBHUMHU nipeaukTopamu CEB € moe1HaHHS BUCHAKEHHS, XPOHIYHOT BTOMH, HAIMIpHOTO Ha-
BaHTKEHHS, KOH(IIIKTIB 13 KEPIBHUIITBOM, CIa0KO1 COIIaJIbHOI MIATPUMKH Ta HU3BKOI CTPECO-
cTiikocTi. Pe3ynbraTti MoKy Th OyTH BUKOPHCTaHI1 JUIsl pO3pOOKU MPOPUIAKTUUHUX [TPOrpam.
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Beryn

Cunngpom emorriitnoro Buropanssi (CEB)
MEIMYHUX TPALIBHUKIB CbOTOJHI CIPHIi-
MAa€ThCs HE JIMIIE SIK 1HAMUBITyalbHA IICUXO-
JoriyHa mpobIieMa, a sIK COIliaTbHO-MEIUIHE
SIBHILIE, 1110 HAOYJIO BEJIMKOI 3arpo3H B yMO-
BaX XPOHIYHOTO CTpecy, IHCTUTYLiHHOT
HECTAOIBHOCTI Ta KaJpoOBOTro Ae(IIUTy
y cdepi oxopoHH 310poB’st. OcoOIMBO rOCTPO
1€ TPOSBISETHCS B YKpaiHi: Bl MOYaTKy
MOBHOMACIITA0OHOT BiifHH JIIKapHi 3a3HAIOTH
pyliHyBaHb, MEPCOHAJ MPAIIOE B YMOBax
HAJIBUCOKOTO HaBAHTAXKCHHS ¥ MOCTIHHOTO
€MOIIIIHOTO HaNpy>KEeHHS, 1110 CYTTEBO Mif-
BUIIY€ PU3UK PO3BUTKY BUTOPAHHS 1 3HIKYE
34aTHICTh N0 e(eKTUBHOI mpodeciitHol
JisbHOCTI [1].

3rigHo 3 pe3ylbTaTaMH JOCIIKEHHS,
onyb6nikoBanoro B BMC Nursing, came
BOEHHUN Oe3nepepBHUN TpaBMaTUYHUN
CTpec MOBHICTIO ONIOCEPETIKOBYE 3B’ 30K MO-
PATLHOTO JTUCTPECY 3 MPOQECIHHOI0 SKICTIO
JKUTTS, BKITFOYAIOYH BUTOPAHHS Ta BTOPUHHUIN
TpaBMaTHYHUHN CTpEC Yy MEAUYHUX CeCcTep.
VY mupimomMy KOHTEKCTI aHalli3 JiTepaTypu
MOKa3ye, 1110 METUYH1 TPaLliBHUKU B Y KpaiHi
3MyIIICHI TIPAIFOBATH B YMOBaX BUCHAKITBOT
HecTaul pecypciB, HOCTIMHUX ETUYHUX JTUJIEM
Ta HE3aXHIIECHOCTI, 0 3HAYHO TOCHUIIOE
MPOSIBU TPUBOTH, JIETIpecii Ta eMOIIHOTO
BHCHaXeHHS [2].

3a manumu BOO3, piBeHBb €MOIIHHOTO
BHUCHAXCHHSI CEpeJl JIIKapiB 1 CEpeHbOTO
MeJIIIEPCOHATY B KPH30BHX 30HAX MEPEBUIIYE
60 %, 110 Oe3mocepeTHHO BILUTUBAE HA SKICTh
Ta OE3MEeYHICTh MEIUYHOI Tortomoru [3].
EmoriiliHe BUTOpaHHS HE € HACTIIKOM €]~
HOTO YMHHHKA, a (OPMYeThCS B pe3yJbTari
KOMITJICKCHOT B3a€MO/Ti1 eHIOT€HHHX Ta €K30-
reHHuX (akTopiB. [0 €eHT0reHHNX YMHHUKIB
HaJIeKaTh OCOOMCTICHO-TICHXOJIOTIYHI XapaKTe-
pucTHKH Ta (i310JOTIYHUHN CTaH, IO BHU-
3HAYAIOTh 1H/AWBIAyalbHY CTPECOCTIMKICTB.
3HUKEHHS CYKYIMTHOCTI TaKUX OCOOMCTHUX
SIKOCTEH, SIK 37JATHICTH €PEKTHBHO TIEPEHOCUTH
CTpeCcOoBi cuTyallii 6e3 KON AJIs 3J0POB’ S

Ta ipodeciiftHOl TiSITHHOCTI, MOXE CIIPUSITH
PO3BUTKY BUTOpaHHs. KpiM TOrO, HasBHICTH
XPOHIYHUX COMATHYHUX 3aXBOPIOBAHb,
(hi3MyHEe BHCHAXCHHS, a TAKOX ITiJIBUIIICHA
TPUBOXXHICTh 1 JENPECUBHI CHMITOMH
€ 10JIaTKOBUMH pU3UKaMH [4].

Ex30reHHI YNHHUKHU BKIIOYAIOTh YMOBH
mpairi, TpUBaJIicTh poOOUYOi 3MiHHU, IHTCH-
CHBHICTb TPYJIOBOT'O HaBaHTAXKEHHSI, paIlio-
HAJIBHUH PEXUM POOOTH 1 BiANMOYHHKY,
a TaKOX MIXKOCOOHUCTICHI KOHQIIKTH
3 MalieHTaMu a00 KepiBHUIITBOM. BaxkiinBy
pOJb BiAirpae TakoxX BiACyTHicTb abo
HEJIOCTATHICTh ICUXOJOTIYHOI MiATPUMKH
1 I0TIOMOTH Ha pOOOYOMY MiCIIi, III0 TOCHITIOE
pusuk po3Butky CEB [5].

Xoua cBITOBA JIiTEpaTypa IETAIBHO JI0-
CHIXKY€E K BHYTPIIIHI, TaK 1 30BHIMIHI
YUHHUKW €MOIIIHOTO BUTOpPaHHS, B YKpaiHi
JI0C1 HE BUCTAYa€ JOCIIKEHb 00 iXHBOT
CYKYITHOT B3a€MO/Iii B KOHTEKCTI MEIUYHOL
npodecii. OcobmuBo Opakye MaHUX IIOAO
iHCTUTYLIHHOT 1H(OPMOBAHOCTI aaMIHICT-
paiiii 3aKkiajaiB OXOPOHHM 3J0POB’Sl HIOAO
npeBeHTUBHUX MexaH13MiB CEB, a Takox
II0JI0 HASIBHOCTI 200 BiICYTHOCTI €(heKTUBHUX
METO/IiIB PAHHBOTO BUSBJICHHS BHTOpPAHHSI.
OpnHouyacHO 6araTo MeIMYHUX MPAIIBHUKIB
HE BBAXKAIOTh BJACHUN CTaH MOTEHIIIHO
HeOe3MeuYHUM, 10 3HAYHO YCKIAIHIOE
CBO€YACHE BTpy4aHHs [6].

i o6cTaBUHM i IKPECITIOIOTH BAXKIIMBICTh
MIPOBEJICHHS! KOMIUICKCHOTO JIOCIIKEHHS
HA CYKYNHUX EHJOT€HHUX Ta €K30T'€HHUX
(dakTopax pr3uKy. TUTbKH 3 IXHBOT KIJTbKICHOT
Ta SIKICHOT OI[IHKA MO>KHA MOOYyBaTH 00-
IPYHTOBaHY MOJEIb MPEBESHTHBHOI 1HTEp-
BEHII11, 1110 a1al'TOBaHa JI0 YMOB MiCIISIBOEHHOT
VYkpainu Ta ga€ 3MOry MOKpAIUTH YMOBHU
npodeciifHOl AISUTHHOCTI Ta MICHXOEMOIIIHHOTO
OJIaromnoTyqusi MEJIMYHUX MPAIiBHUKIB [7].

MeTo010 1aHOTO AOCHIAKEHHS € BCTa-
HOBJICHHSI HAWOLIBII 3HAYYIIIMX €K30TCHHHUX
Ta €HJI0T€HHUX YNHHUKIB PUBUKY PO3BUTKY
CUHJIPOMY €MOI[IHHOTO BUTOPAHHS Cepe]
MEJMYHUX MPAIiBHUKIB, a TAKOXK KUIbKICHE
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OOTpYHTYBaHHS CTYNEHS 1X BIUIMBY Ha
dbopMyBaHHS KIIOYOBUX KOMIIOHEHTIB
€MOIIITHOTO BUCHAKEHHS.

Marepiajau Ta MeToaH

JlociiikeHHsSI BAKOHAHO 3 BUKOPUCTAHHSIM
COIIIOJIOTIYHOTO METOAY IIISIXOM MPOBEICHHS
TIOTIEPEYHOTO OIMUTYBAHHS CEpel] MEIMUHIX
MPAaliBHUKIB 3aKJIaJ[iB OXOPOHU 370POB’S
XapkoBa Ta XapKiBcbKkoi o0jacTi. Y4yacTh
B aHKETyBaHH1 Oyia TOOPOBIIBHOIO Ta aHO-
HIMHOTO. 3arajibHa BuOipka ckiana 206 pec-
TIOH/ICHTIB, Cepel IKUX OyJIH JIiKapi, MeTUYIH1
cecTpH, Genpauiepy Ta 1HII TPaliBHUKU
CUCTEMH OXOPOHH 37I0poB’s. BikoBuii mia-
na3oH — Bia 22 10 64 pokiB, npodeciitHuii
crax — Big 1 1o 35 pokiB. CepenHiii Bik y4ac-
HUKIB CTAaHOBHB 37,5 POKY, CepeHiil CTax —
12,3 poky. ['ennepuuii Ta npodeciiinuii pos-
MoJILT BUOIpKU HE OyB JIeTallI30BaHUM, TOMY
aHaJIi3 MPOBOJIUBCA 32 3aralbHUMU KOTHi-
THBHO-TICHXOEMOI[ifHUMHU TTOKa3HUKAMHU.

[TpoBeneHHs AOCTIHKEHHS HE CYePEUUTh
HOpMaM yKpaiHCHKOTO 3aKOHOJIAaBCTBA Ta
Bi/IMOBi1a€ BUMoram 3akoHy Ykpaiau «IIpo
HAyKOBY 1 HAayKOBO-TEXHIYHY JISIIbHICTH)
Bix 26 mucromana 2015 poky Ne 848-VIII.
JocmipkeHHsT BUKOHAHI 3 JOTPUMaHHSIM
OCHOBHUX TMOJNIOkKeHb «lIpaBunm eTHuHuX
MPUHLIUITIB POBEICHHS HAYKOBUX MEIUYHHUX
JOCTIPKEHD 32 y4acTIO JTIOAMHIY, 3aTBEP/I-
keHuX [ enpciHchKoro nexmapariieto (1964—
2013 pp.), ICH GCP (1996 p.), AupextuBu
€EC Ne 609 (Binx 24.11.1986), nakazis MO3
VYkpainu Ne 690 Big 23.09.2009, Ne 944 Bin
14.12.2009, Ne 616 Bix 03.08.2012. Koxen
YYacHHK MiJinUcaB iHHOPMOBaHY 3rojy Ha
y4acTh y JOCHTipKeHH]. By ByuTi Bl 3ax0mu
JUTst 3a0e3MmeueHHs] aHOHIMHOCTI YYaCHUKIB.

st ouiHKM (akTOpiB PU3HMKY Ta PIBHA
€MOLIHOTO BUrOpaHHA OyB po3poOieHuit
ABTOPCHKHM OINUTYBAJbHUK, CTBOPEHUN Ha
OCHOBi BaJliJOBAaHWX MDKHAPOJHHUX IIKAJI:
Maslach Burnout Inventory (MBI) [8],
SF-36 (Short Form Health Survey) [9],
3 aJanTOBAaHUMHU Ta OpPUTIHAIBLHUMHU OJI0-
KaMHU 3alHUTaHb.

AHKeTa BKJIOYajga 4YOTHUPU TEMaTHUYHI
OJIOKU:

1. Ennorenni ¢akropu: (izionoriyHuit
CTaH, XpPOHIYHI 3aXBOPIOBAHHS, TOPYIIEHHS
CHY, TPUBOXKHICTh, BTOMA, CTPECOCTIMKICTb,
MOTHBAIIiS Ta CAMOOIIIHKA €()EeKTUBHOCTI.

2. Ex3orenHi ¢akTopu: yMOBH IIpaili, Ha-
BaHTA)XCHHSI, TPUBAJICTh 3MiH, KOH(IIKTH,
colliaibHa MiATPUMKA, BIICYTHICTb BIIIOYHHKY.

3. KoMnoHeHTH eMOIiiiHOro BUTOpaHHS:
eMOIlilfHe BUCHA)KEHHS, JeMepCOHAI3aIlis,
3HIWKEHHs Ipodeciiinoi pearnizarii.

4. SIKIiCTB )KUTTA Ta 3aJ0BOJICHHS TIPO-
(eciifHOIO AISUTbHICTIO.

KoxHe 3anmuTaHHs oOliHIOBaiIOoCS 3a
4-6anpHoto mKanow (0 — BIACYTHICT,
3 — MakcUMaJbHa BUPAKCHICTB).

Ha ocHOBI BianoBijeil pecnoHIeHTIB
OyJsin 00YHMCIICH] TPU IHTETPAIbHI 1HICKCH:

* IHJIEKC CTpPEeCcOBOr0 HaBaHTAXECHHs
(ICH) —3a 12 3anuTaHHsIMHu:

ICH = (cyma 6axis / 36) x 100 % (1);
* inzexc marpumku (I1T) — 3a 6 3amuranHsMu:
IIT = (cyma Gani / 18) x 100 %  (2);

* inziekc emouiiHoro uropanss (IEB) —3a
9 3anmranasmu (MBI-aianroBana yacTiHa):

IEB = (cyma 6anis / 27) x 100 % (3).

ICH 06yB 3acTOCOBaHUUN ISl KiTbKICHOT
OI[IHKHM PIBHSA TICHXOEMOIIHOrO Tmepe-
HATPYKECHHS cepe]l MEAMYHUX TPAIliBHUKIB.
Voro koHnenTyansua moQyioBa IpyHTYeThCS
Ha MO€JHAHHI JBOX BHU3HAHUX ICHUXO-
MeTpuyHuX mkanx: Maslach Burnout
Inventory (MBI, OnutyBaibHUK BUTOpaHHS
Maciau) [10] Ta Perceived Stress Scale
(PSS, IlIkana crnpuiiMmanoro ctpecy) [11].
[X chinbHe BUKOpHCTaHHS [a€ 3MOTY
OJTHOYACHO OIIIHUTH SK 00’ €KTHBHIi, TaK
1 Cy0’€KTHBHI aCTIEKTH CTpecy. Y3arajbHEHe
3HaueHHs ICH Oyno nepeBesieHe y BiICOTKH
(0-100 %). YyTnuBicTh ONUTYBaJbHHKA
JI03BOJIMJIA BUSIBJIATH O3HAKH IPUXOBAHOTO
BUTOPAHHS.
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II1 GyB BUKOPHCTaHUH SIK IHTETpaTbHUIN
MOKA3HMK PiBHS OpraHi3aliifHo1 Ta COIiaIbHOT
MiATPUMKH, JOCTYITHOI MEAUIHOMY Tep-
co”airy. Xoua II1 He Mae okpeMoro 3arajabHO-
BU3HAHOTO TIEPIIO/DKEpeNa, HOTO KOHIIETI-
TyallbHa CTPYKTypa 0a3yeTbCs Ha aBTOPH-
TeTHUX 1HCTpyMeHTax: MOS (Medical
Outcomes Study, [locnimkeHHsS MEAUUYHUX
pesynbTariB) Social Support Survey (MOS-SSS,
AHKeTi comianpHOi miaTpuMkun MOS) [12]
ta Perceived Organizational Support (POS)
Scale (Illxani cnpuitHATOI Oprasi3amiiHol
minTpuMkn) [13]. MOS-SSS Britrouae yotupu
cyOmkanu (eMmouiHo-iHGopmaliiHa mia-
TpPUMKa, MaTepiaibHa MiATPUMKA, TO3UTHBHA
ColllaJIbHA B3aEMOIIsl, aeKTHBHA MIATPUMKA)
Ta y3arajJbHEeHy OIliHKY. Pe3ynbTar MOoXHA
nepepaxysaru y [0-100] %, o Biamnosigae
norimi ITT[12]. POS BinoOpaskae BiqayTTs i1
TPUMKH Ta piBEHb EMOLIIIIHOTrO KOMpOpPTY Ha
poboyomy mictii (Takox B Mexax [0—100] %).

IEB BUKOpUCTaHWI Ui OLIHKH PiBHS
E€MOI[IHHOT0 BUTOPAHHS 3a TPhOMa KOM-
MOHEHTaMU: eMOIliliHe BUCHAXKEHHS, JIe-
nepcoHayi3amisg Ta peaykiis npodeciiiHux
JIOCSTHEHbD [8].

Jns BUSBICHHS B3a€EMO3B’SI3KY MIXK
piBusimu ICH Ta noctynHicTio opraizariiHoi
nigrpumkn (IIT) Gyio 3acTrocoBaHo Kopes-
uiinui anams (Pearson’s r).

BinnoBinmHO A0 3aradbHOMPUUHATHX
kinacudikamii [8; 14], YUHHUKU PUBUKY
possutky CEB cepen MmequuHIX MpaiiiBHUKIB

MOJUISIOTECS HA €HIOTEHHI (O0COOHCTICHI),
€K30TeHH1 (OopraHizamiifHoO-colianbHi) Ta
KOHTEKCTyaJbH1 (COL1aJbHO-ICTOPUYHI),
mo mnokazaHo y mabauyi 1. Y Mexax
HAIIOTO JTOCHIKEHHS OYJIO 30CepemKeHO
yBary caMe Ha KyMYyJSTUBHOMY €(eKTi
B3a€MOJii E€K30TC€HHUX Ta EHIOTCHHUX
¢dakTopiB, 110 € KIOYOBUM MEXaHI3MOM
(dbopMyBaHHS NPOQECITHOrO BUTOPAHHS.

AHaT3 CTAaTUCTUYHHX IAHUX 3IHCHIOBABCS
3 BHKOpHCTaHHsIM mporpam Excel 2019
(Microsoft, USA) ta SPSS 26.0 (IBM,
USA). Jlns 06po6ku 3acTOCOBYBaJH:

— OIMCOBY CTAaTUCTUKY (CepenHe, Mei-
aHa, CTaHJapTHE BIIXUJICHHS, MiH/MaKC);,

— KopensuiiHui aHami3 (koedilieHT
[Tipcona) — 15 BUSIBIICHHS B3aEMO3B SI3KY MK
ICH Ta II1, IEB Ta couiaabHUMU YUHHUKAMU;

— oHO(AKTOPHUH TUCTIEPCIAHUN aHATI3
(ANOVA) — nns1 BU3HaYCHHS MIKIPYTIOBUX
BIIMIHHOCTEH (TU1aHyBaBCs, ajie HE peari-
30BaHUH yepe3 oHOpiAHICT BUOipku 3a ICH);

— KiactepHuii anam3 (meron K-cepennix) —
JUIsL BUSIBJIIGHHS! TUITOBHX MPO(]ISIIB PUUKY
Ha OCHOBI 17 mkai.

Pe3yabTaTH Ta iX 00rOBOpEeHH

Cepenne 3uauenHs ICH ingekcy
CTPECOBOI0 HAaBaHTAXEHHS CEpeJl PECIIOH-
nenrtiB craHoswio 11,8 % (SD=+5,27),
npu meniani 12,5 % Ta miamasoni Bix 0,0 %
no 25,0 %. Yci peCiOHISHTH MOTPAITAIN
710 KaTeropii 3 HU3bKUM PIBHEM €MOLIIIHOTO

Tabnuya 1. @akmopu puzuxy eMoyitino2o 8U2OPaHH3L

Tun Ilpuknaan
[aauBiTyanbHi XpoHiYHAa BTOMA, HU3bKa CTPECOCTINKICTh, PO3JIaJH CHY,
(eHnOreHH1) JIeTIpecisi, TPUBOXKHICTbH, BIK/CTaX
Opranizaniiifi TpuBani 3MiHH, BEIMKE HABAaHTAXKEHHS, KOH(IIKTH
(ex3oreHH1) 3 KEPIBHUIITBOM, OpaK mepeps
ComianbHi BincyTHICTh MIATPUMKH, TOTAaHUHA MIKPOKJIIMAT y KOJIEKTHBI,
(ex3oreHH1) HeroBara 3 OOKy MaIlieHTiB
KonrekcryanbHi Biitna, manaemis, IHCTUTYIIiliHA HECTAOUTBHICTh
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HaBaHTaXeHHs (MeHIre 33,0 % BiAMOBiIHO
no yHidikoBaHoi mkamm). Llei pesynbTar
MOY€E CBIIYMTHU MPO HASIBHICTH €()EeKTUBHUX
MEXaHi3MIB TICHUXOJIOT1YHOTO 3aXUCTy Ta
ajanTamii y BuOipku, abo X MPO MOXKIHUBY
TEHICHIIIO 10 HEOOI[IHKHU BIACHOTO TICHXO0-
EMOIIIIfHOTO CTaHy 3 OOKY PECIIOHICHTIB, 110
TaKOX HE BUKJIOYAE BIJIMBY COLIaJIbHO
OaxaHuX BiAMOBiACH (mabn. 2).

Cepenne 3nauenss 1 cranosuino 14,0 %
(SD=%+10,46), 3 miamazonom Big 0,0 %
1o 33,3 %. OTpumani pe3yiabTaTH CBIIYATh
Ipo HEAOCTAaTHIN piBeHb (hopMalli3oBaHOI
OpraHizariiHol MATPUMKH y CEpPEeAOBHIII
pecnionieHTiB. Jlume okpemi y4acHUKH 3a-
3HAYWJIM HASBHICTh CHCTEM ICHXOJIOTTYHOT
JOTIOMOTHY 200 CYTIPOBOTY Ha pOOOYOMY MICITi.

Lle#t moka3HUK MO>Ke BKa3yBaTHU Ha Opak
IHCTUTYHIHHUX MEXaHi3MiB NpOQLIAKTUKU
€MOIIIHHOTO BUTOPaHHS, 1110, BIAMOBIIHO 10
CYYaCHHUX MDKIUCIUTLTIHAPHUX JOCIIHKEHb,
€ BaXJIUBUM MPEAUKTOPOM 3HUKECHHS
npodeciiftHoi CTIMKOCTI y cdepi 0XOpOHHU
310poB’st (maban. 3, puc. 1).

st OLIHKM B3a€EMO3B’SI3KYy MK PIBHEM
crpecoBoro HaBaHTtaxeHHs (ICH) Ta
JIOCTYIHICTIO opraHizamniiHoi miarpumku (IT1)
OyJI0 3aCTOCOBAHO KOpPENALIMHUN aHami3 13
BUKOpHUCTaHHAM Koedinienta Ilipcona.
Otpumane 3HaueHHsa 1=-0,026 npu p=0,709
CBIIYUTH MPO BiJCYTHICTH CTATHCTUYHO
3HAYYHIOTO KOPENALiHHOrO 3B’SI3KYy MIXK

LIMMH MOKa3HUKamu. Takuid pe3yabTaT MOKE
CBITYUTH TIPO T€, O (HopMalibHA HASIBHICTh
ab0 BIJICYTHICTh MIATPUMKH HE 3aBXKIH
CHPUMMAETHCS PECIIOHICHTAMU SIK YMHHUK,
3IaTHUH BIUTMBATH HA 1X EMOLIWHUN CTaH.
Kpim Toro, iMOBIpHOIO € TIEpEOIIiHKA BIACHUX
pPECYpCIB CTPECOCTIMKOCTI, M0 XapaKTePHO
JUTst (axiBIliB 13 BUCOKUM piBHEM IIPOQECIHHOT
BignmosinansHOCTi. [lomiOHI pe3ynbraTh
JEMOHCTPYIOTh CKJIaJHy, OaratoakTopHy
IPUPOAY B3aEMOJIiT MIXK COLliaTbHO-OpTa-
HI3aIITHOIO MiJATPUMKOIO Ta PO3BUTKOM
CUMITOMIB €MOI[IHHOTO BUTOPAHHS, IO
MiATBEPIKYETHCA W Y HUBII MIKHAPOJIHHUX
nociimkens [15; 16].

3 METOIO BUSBIICHHSI THUIOBUX TMO€IHAHD
CUMITOMIB E€MOIIIMHOTO BHTOpaHHS OyJIo
3aCTOCOBAHO KJIACTEPHHUM aHali3 METOAO0M
K-cepennix. AHami3 mpoBOAMBCS Ha OCHOBI
17 mxajg, 10 OXOIUIIOBAJM KOTHITHBHI,
€MOIIi{Hi, TOBEIIHKOBI Ta MCUX0]i310JI0ruHI
KOMITOHEHTH BuropaHHs. Meton K-cepemHix
00paHo yepe3 Horo eheKTUBHICTD Y PO3MOLTI
CIIOCTEpEXXEeHb Ha OJHOPIAHI MIATPyNU
3a CTYNEHEM BHUPAXKEHOCTI CUMIITOMIB.
et migxix 103BOJMB BUOKPEMUTH KJac-
TepHI TpodiTl PECHOHACHTIB 13 MOAIOHOI0
CTPYKTYPOIO MPOSIBIB CHHAPOMY, 1110, y CBOIO
4epry, CTaJi0 MATPYHTSAM IS TOJAIbIIOT
nugepeHnianii pu3MKiB, OLIHKUA MOTPeO
y TCHUXONPOUIAKTULIl Ta (OPMYITIOBAHHS
NepcoHaTi30BaHUX PEKOMEHJIAIIi 1010

Tabnuys 2. Po3nooin pecnondenmis 3a pisHem inoexcy cmpecogoco Hasaumadicenus (ICH)

Kareropis pisas ICH Mexi (%) KinpkicTh (n) Yactka (%)
Huspkuit 0-33 206 100
CepenHiii 3466 0 0
Bucokuit 67-100 0 0

Tabauys 3. Po3noodin pecnonoenmis 3a pienem inoekcy niompumxu (I111)

Kareropis piBus 111 Mexi (%) KinbkicTs (n) Yactka (%)
Husbkuii 0-33 206 100
Cepenniii 3466 0 0
Bucoxkuit 67-100 0 0
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Puc. 1. Poscitosannsa ICH ma II1 cepeo pecnonoenmis (Scatterplot)
Ipumimka: na epagiky He cnocmepieaemvpcs 03HAKU Kiacmepuzayii ma ymosu 0jis (hopmy68anHs
ninituno2o mpenody (r = -0,026; p = 0,709).

ncuxoenykauii i niaTpuMku. Bussieno
TPH KJIaCTepH 3i crienuiaHuMu podiisIMu
(ma6n. 4, puc. 2).

OTtpuMaHi 1aHi IEMOHCTPYIOTb, 1110 HaBITh
3a ymoB ¢opmanbHo ICH Ta miarpumku (1I1),
npubnuzHo 45 % pecrnoHeHTiB GOopMYIOTh
KJIacTep BHCOKOTO PH3HWKY BHUTOPAHHS, IO
BKa3zye Ha HEOOX1HICTh NPOdiabHOI (He-
JI1HIAHOT) OLIIHKY IICUXOEMOLIIHOTO CTaHy.

Axkicmv ncummsa ma npogeciiine
3a00601eHHA. Xo4da 3arajbHUM pPIBEHB
€MOIIITHOTO HaBaHTAKEHHsS OyB HU3BKHM,
YYaCHUKH KJacTepy 2 Bil3HAYaM 3HIDKCHHS

MOTHBAIlli, po3yapyBaHHsa y mpodecii, Ta
BiMUyTTH 1307s11ii. L{e y3romkyeThes 3 Mix-
HapOJHUMU JTaHUMH, SIK1 CB1I4aTh, 10 BU-
TOpaHHS CYIPOBOKYEThCS 3HIKEHHSIM TI0-
Ka3HHUKIB 3a mkajilamu SF-36, ocobmuso
y chepax ICHXOEMOIIHHOTO Ta COIIAILHOTO
¢bynkuionysanns [17; 18].

Y3zazanvnuenuit pusuk euzopanna. Ananis
inTerpansHux iHaekciB (ICH, 1T ta IEB) no-
3BOJUB C(HOpPMYBaTH y3arallbHEHY OIIIHKY
pU3HKY MPOodeCiitHOro BUCHAKEHHS Cepejl pec-
noHJIeHTiB. He3Baxkarouu Ha Te, 110 cepeHi
3Hauenns ICH (11,8 %) ta IT1 (14,0 %) Bkazyroth

Tabauysa 4. Ilpoghini pecnondenmie 3a kiacmepamu

Knacrep | Kinbkicts narienTis, adc. (%) OCHOBHI XapaKTePUCTUKU
: oEaw | Do
1 58 (28.2 %) S;fgf;; i‘;(;l;tgz;(l/l BTOMM, pO34apyBaHHS,
2 92 (44,6 %) S —

CouianbHa meguumHa
Ta OXOPOHA F(POMAaACLKOro 340pOB'sA

133

Social Medicine
and Public Health



ExkcnepumeHTanbHa i KniHiyHa meauumHa

94(2)2025

Experimental and Clinical Medicine

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

35¢ -

B KnacTep 0
EE KnacTtep 1
B KnacTep 2

3.0f

N
tn

N
[=]

CepepnHin 6an (0-3)
(=)
n

=
o

05F

0.0

Po3vapyBaHHA

NigTpumka

OuiHKa ymoB npaui

®pycTpauia

Puc. 2. Ilpogpini pecnondenmie 3a knacmepamu
Ipumimku: cepeoni 3HaUeHHs N amu KIH0Y08UX WKAL O MPbOX KIACMeEPIB:
Knacmep 0 — nomipni emoyitini npossu, 8ucoxka oyinka ymos npayi.
Knacmep 1 — cepeowniil pisensb 6momu ma po3uapysanHs, 00MenHceHa niompumKa.
Knacmep 2 — maxcumanvhi nokasnuku eucHasxicents, gpycmpayii,

HAUHUMCUa NiOMpUMKa.

Ha BIJJHOCHO HU3bKE €MOLIIIHE HaBAHTAKEHHS
Ta 0OMEXEHY MiIATPUMKY, Y CYKYITHOCTI BOHU
HE BHUKIIOYAIOTh HASBHOCTI MPHUXOBAHOTO
XPOHIYHOT'O BUTOpPAHHS, OCOOIUBO y pec-
MOHJICHTIB 3 MpodiieM Kiiactepy 2.
BiacyTHICTh CTaTHCTUYHO 3HAYYIIOTO
3B’s3Ky Mixk ICH Ta II1 Mmoke OyTr HacIiIKOM
aJanTUBHOI HEYYTJIIMBOCTI J0O CcTpecy ado
B1JICYTHOCT1 TMOIH()OPMOBAHOCTI MPO MOXK-
JUBOCTI TICUXOJIOTIYHOI MOMOMOTH. Y TOU
Ke Yac, pe3ysbTaTh KIACTEPHOTO aHaJi3y

CBiJTUaTh TIPO Te, 10 Maixke 45 % pecnon-
JeHTIB (Kiactep 2) JAEMOHCTPYIOTh MOEN-
HaHHS BUCOKHUX DPIBHIB €MOI[ITHOTO BH-
CHa)XeHHs, QpycTpauii Ta nedinuTy miar-
PUMKH, 110 € KPUTHYHUM IHIUKATOpPOM DPH-
3UKY po3BUTKY noBHoro CEB.

Pesynprar mepexomy Bin JiHIHHOT 110
npodiIbHOI MOJENi OLIHKK PHU3MKIB, IO
0a3yeThCsl HA TOEHAHHI 1HIEKCIB, €MOIIii-
HUX IIKaJ Ta KilacTepu3alli MOBEAiHKOBUX
XapaKTEePUCTHK, TTIOKA3aHUHN Yy maobauyi 5.

Tabnuya 5. Inmezpanvua oyinka pusuxy 3a inoekcamu cmpecogo2o naganmadicents (ICH)
ma niompumku (111)

IToxa3Huk Cepenne 3na4ueHss (%) SD Jiamazon (%)
ICH 11,8 +5,27 0,0-25,0
111 14,0 +10,46 0,0-33,3

Ipumimru: oani Haoaui y siocomkax 6ionogiono 0o yHigirosanoi wranu ([0,0-100,0] %),
sHauennsi IEB ne exntoueni uepesz ooMedncenus iHCmpyMeHmapiio.
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HasBHICTD BUpaXEHHX CHMNOTOMIB BH-
ropaHHs 6e3mocepelHbO BIJIMBA€E Ha
Cy0’€KTHBHE CHIPUHHATTS >KUTTEBOI CHPO-
MOXXHOCTI Ta ()YHKI[IOHYBaHHS SIK y TpO-
deciiiniii, Tak i B 0cOOUCTICHIN cepax.

3rigHo 3 pe3yJbTaTaMH CydyacHUX J10-
CIiJ)KeHb, 30KpeMa 13 3aCTOCYBaHHSIM
onutyBanbHUKIB SF-36, WHOQOL-BREF
ta EuroQoL [9; 19-21], emouiiiHe BUropanHs
ACOLIIOETHCS 31 CTATUCTHYHO JTOCTOBIPHUM
3HIDKEHHSIM SIKOCTI KHUTTS B YCIX KITFOYOBHX
JoMeHaX — (PI3MIHOMY 37I0POB’1, EMOIIIHHOMY
Onaromoiy4di, COIiaJdbHIM aKTUBHOCTI Ta
3araJpHOMY piBHI 3a10BojieHOCTI. YacTo
napajelibHO BHUSBISIOTHCI CHMITOMH
TPUBOKHUX 1 NEMPECUBHUX PO3JAJIB, 110
mie OiIbIle YCKJIAAHIOE alanTaiito GaxiBis
110 po¢heCifHOTO HaBaHTAKCHHS.

VY Mexax Hamoro AOCHIJKEHHS I
TEHCHIIISI IPOSBUIIACS Y BUTIISAII BUCOKOTO
piBHs (pycTparii, HU3BKOI 33J0BOJIECHOCTI
yMOBaMHM Tpalli, 3HIKEHHS MOTHBAIlli Ta
3aranbHOi BTOMH. HasiBHICTH BUYEpIaHUX
pEeCypCiB TCHXOEMOIIITHOTO BiAHOBIICHHS
CYTIPOBOIKYBaJIACs 3pOCTaHHSIM HMOBIPHOCTI
MOMWJIOK Y KJTIHIYHIH PAKTHUIL], 1110 € 0COOIUBO
KPUTUYHUM y CUCTEMi OXOPOHH 310POB’sl.

TakuM 4MHOM, pe3yibTaTH HAIIOTO J0-
CIIJUKCHHS KOPETIOITh 13 BHUCHOBKAMU
Sanchez-Moreno E. et al. (2014), sxi miz-
KPECIIOIOTh BaroMictb HedopMaibHOI Tmif-
TPUMKH KOJEr 1 COLIaJbHOTO OTOYEHHS
B 3HW)KCHHI PIiBHA €MOLIHHOTO BHUTOPAHHS
cepell MeAMYHUX IpaliBHUKIB. He3Bakarouu
Ha BUCOKI TIOKa3HUKH pPOOOYOTro HAaBAHTAKEHHS,
aBTOPHU BUSBWIH, IO MO3UTHUBHE MIXK-
0COOHCTICHE CEepEeOBHILE BiIrpae KIFOUYOBY
POJTb Y TIOM SIKILIEHHI éMOLIIHOTO BUCHAKEHHS,
IO CBiYUTH MPO 3HAYYIIICTH COIiaTbHOI
NiATPUMKH TI03a MeXaMu OQilmiiHuX
oprasizariiaux mnporpam [22]. Y cBoro uepry,
nocimimkenas Duarte 1. et al. (2020), mpo-
BeneHe y konrekeri nmanaemii COVID-19,
MATBEPAWIO €PEKTUBHICTh CTPYKTYPOBAHHX
MEXaHi3MiB MiJITPUMKH, TAKUX SK TCUXO-
JIOTiYHE KOHCYJbTYBaHHS, SIKE aCOIUIOBATIOCS
31 CTAaTHCTUYHO 3HAUYYIIUM 3HIDKESHHSIM

cumnToMiB jernepconanizamii vHa 25-30 %
[23]. i maHi cBiguaTh Mpo Te€, MO Opra-
Hi3aIiifHa MiATPUMKA MOXE CYTTEBO MOIY-
JA0BATU TPOSIBU BUTOpPAHHS, OCOOJIUBO
B yMOBaX KPHU30BUX CHUTYAIIil.

Y Hu3ImI JOCHIIKEHb IETalbHO TIPO-
aHami30BaHO (haKTOpH, IO BIUIMBAIOTH Ha
CTPECOCTIHKICTb JIIKApiB, a TAKOXK PO3TJITHYTO
(heHOMEH MaCKyBaHHSI CUMITTOMIB €MOIIIITHOTO
BUTOPAHHS 1 POJIb PI3HUX (POPM MIATPUMKH
[24]. Oxpemi poOOTH IPUCBAYCHI BUBUCHHIO
PE3UITBEHTHOCTI MEAMYHUX TPAIIBHUKIB Ta 11
BIUIUBY HAa 3HIDKEHHS PHU3UKY PO3BUTKY
Buropanss [25]. Kpim Toro, Harosomnryerbcs
Ha HEOOXiTHOCTI KOMIUIEKCHOTO T1IX0AY 0
3a0e3neueHHs] MCUXOEMOIIIHOTO 3/I0pOB’ s
NpaliBHUKIB OXOPOHH 3I0POB’S, SKHM
BKJIFOYAE sIK (hopMabHi, Tak 1 HeopMalbHI
MEXaHI3MU MIATPUMKH [26].

[IpoTe y HamoMmy IOCHiPKEHHI, MOMPH
oOMexXeHH piBeHb (OPMAIBHOT MiATPUMKH,
PECHOHJIEHTH JIEMOHCTPYBajiud BIJHOCHO
HU3bKI TIOKa3HUKU CTPECOBOTO HABAHTAKCHHSI.
Takuit (eHomeH Moxke OyTH MOSICHEHHI
KUIbKOMa (hakTOpaMu: Mo-neplie, ICHyBaHHAM
30BHIIIHIX aJalTHUBHUX PECypCiB, 30KpemMa
ColiadpbHOI MIATPUMKH 032 pPoOOYUM
CepeOBHILEM; MO-APYre, BUCOKUM PiBHEM
nipodeciitHOT BUTPHUBAIOCTI 1 CTPECOCTIMKOCTI
cepel MEAMYHUX MPAIiBHUKIB; Ta TO-TPETE,
MOYJIUBAM (PEHOMEHOM HEIOOLIHKN 200
MPUXOBAHOTO MAaCKyBaHHSA CUMIITOMIB BHU-
ropaHHsl 4epe3 ocoOMCTICHI abo comianbHI
Oap’epu. Llelt dakT migKpecaoe CKIAIHICTh
1 0araToOBUMIPHICTh B3a€EMO3B’SI3KIB M1k
OpraHi3aIifHOO MiATPUMKOO Ta EMOIIIHHUM
CTaHOM TIePCOHAITY, IO MOTPeOy€ MOAATHIIIOTO
JTOCHIKeHHS 3 BHKOPUCTAHHAM O1JbIII
TTIMOWHHUX SIKICHUX METOJIIB 1 JIOBTOTPUBAIIOTO
criocTepexeHHs [26].

Takum 4uHOM, y3arajbpHEeHi JaHi BKa3yIOTh
Ha HEOOXITHICTh KOMIUIEKCHOTO MAXOY 110
npoQIaKTUKNA EMOLIHHOTO BUTOPaHHS, 110
BpaxoBye sK (hopMasbHi, Tak 1 HehopMaTb-
HIACTIEKTH IMiJTPUMKH, a TaKOXK 1HIUBITya-
JIBHI IICUXOJIOTIYHI OCOOIMBOCTI MEIUYHHUX
MIPaIiBHUKIB.

CouianbHa meguumHa
Ta OXOPOHA F(POMAaACLKOro 340pOB'sA

135

Social Medicine
and Public Health



EkcnepumeHTanbHa i kniHiyHa meauumHa  94(2)2025 Experimental and Clinical Medicine

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

BucnoBku 4. KnactepHuii aHaIi3 T03BOJIUB BUALTUTH
Tpu yMOBHI mpodini puszuky. HalOinbi
1. Cepenniii piBeHb CTPECOBOrO Ha- Bpa3JIMBOK BUSBHUJIACS I'Pylla 3 BUCOKUM
BAaHTAXEHHS cepe] MEIMYHHUX IpaliB- piBHEM mpodeciiiHOTO BUCHAXEHHS Ta
HUKIB cTaHoBuB 11,8 %, mo Bigmosimae MiHIMaJIHHOIO TATPUMKOIO.
HHU3bKOMY PiBHIO €MOILII{HOI'0 BUTOpPaHHS 5. OTpumaHi pe3ynbTaTH OOTPYHTOBYIOTh
3a IHTerpaJIbHUM 1HJIEKCOM, MTPOTE HE BU- HEOOX1THICTh BIPOBAKEHHS KOMIUIEKCHOT
KJII0Ya€ MPUXOBAHUX (OPM XPOHIUYHOTO CHUCTEMH PaHHBOTO BUSBJICHHS CHMIITOMIB
BHCHAXXCHHS. €MOIIIfHOTO BUTOPAHHS Ta TOCUJICHHS Opra-
2. Iloka3HMK OopraHi3amiifHol MiITPUMKU Hi3allHUX MEXaHi3MiB MIATPUMKH 3 ypaxy-
ckiaB 14,0 %, 1110 CBIAYUTD PO HEJOCTATHIO BAaHHSAM BUSIBIIEHUX NMPOQLIIB PUHKY.
PO3BUHEHICTh CHCTEM (POPMAJIBHOI MiATPUMKH 6. HocmikeHHs (opMye eMIipuyHy
MepCOHATY B YMOBax NMpodeciiHoro mepe- 0a3y Mg po3poOKH IJIbOBUX 1HTEPBEHIIIH
BaHTa)KEHHS. y 3aKijiaziaXx OXOpPOHH 3J0pPOB’s, CIPIMO-
3. Kopensamiiinuii anHani3 He BHIBUB BaHUX Ha NPOQIIaKTUKY €MOIIITHOrO BUTO-
CTaTUCTUYHO 3HAUYYIIOTO 3B’A3KYy MIX pi- paHHs, 30€peX)eHHs NCHUXO0EeMOLINHHOro
BHEM CTpeCy Ta HasABHICTIO MiATPUMKH, Osaromnoityuus Ta 30epexxeHHs nmpodeciinol
1110 BKa3y€ Ha MOTEHI[IHHUI BIUIUB 0COOU- e(EKTUBHOCTI MEMYHUX MPAI[iBHUKIB.
CTICHHX a00 COIiaJIbHUX YNHHHKIB. Konduikr inTepeciB BijCyTHI.
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Ivashchenko R.O., Hryhorov M.M.

IDENTIFICATION OF EXOGENOUS AND ENDOGENOUS RISK FACTORS FOR
THE BURNOUT SYNDROME IN MEDICAL WORKERS

Burnout syndrome is one of the most pressing psycho-emotional problems among healthcare
professionals, affecting the quality of medical care, professional performance, and mental well-
being. This issue has gained particular urgency under conditions of prolonged stress, caused by
full-scale war, social instability, and healthcare system reform in Ukraine. The present study
offers a comprehensive analysis of the combined influence of exogenous (organizational, so-
cial, administrative, geopolitical) and endogenous (individual psychological and physiological)
risk factors on the development of emotional burnout among medical workers. The aim of the
study was to identify and rank the most significant risk factors contributing to burnout and to
substantiate the degree of their influence. The research was based on the results of a survey
conducted among 206 healthcare professionals of various specialties. The questionnaire in-
cluded sections addressing psycho-emotional state, physical well-being, social support, occu-
pational workload, and interpersonal relations within the team. Descriptive statistics, correla-
tion analysis, and one-way ANalysis Of Variance (ANOVA) were applied to process the col-
lected data. The findings revealed that the most significant predictors of burnout included the
combination of chronic fatigue, lack of rest breaks, interpersonal conflicts with management,
insufficient social support, and low personal resilience. It was established that the synergistic
impact of both endogenous and exogenous factors considerably increases the stress load index.
These results are of practical importance for the development of targeted prevention programs
and for improving work organization and psychological support systems in healthcare institu-
tions, particularly in high-stress post-conflict settings.

Keywords: psycho-emotional load, stress resistance, questionnaires.
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IInTanus BUKJIAJaHHA TA JEeKIil

Y JIK: 616-006.66:616-084

PAK FPYI[HQT 3AJI03U B YKPAIHI: KJIIHIKA TA JIATHOCTHUKA.
CYYACHHUU CTAH TA IIEPCIIEKTUBU JIAI'HOCTHUKMU (s1ekuis)

Camyceea A.A.Y, 3aituyk B.B.%, Ilepoina O.B.%, I'opoiituyx I1.1.%,
Honomapwosa O.B.%, Copoxkin b.B.%, Kopons I1.0.%, I'opoitiuyx M.II.*
YHayionanvnuii ynisepcumem oxoponu 300poe’s Ypainu imeni ITJI. Illynuxa, Kuis, Yrpaina
2 Hayionanvnuii meouunuil ynigepcumem imeni O.0. Bocomonvys, Kuis, Yrpaina

Jlekuisi po3paxoBaHa Ha MPAKTUKYIOUMX JIIKapiB, METOIO SKOi € MiJBHILIECHHS HACTOPOKEHOCTI
Ta 0013HAHOCTI Y /1arHOCTHIII Ta PO3Mi3HaBaHHI paky rpyaHoi 3ano3u (PI3). Lle 3axBoproBaHHs
€ HAMOIMPEeHINM 3J105KICHUM HOBOYTBOPEHHSIM Cepell JKIHOK B YKpaiHi, TaKOX IIOPIYHO
OJIM3bKO TPETHHH BIIEPIIC 3apEECTPOBAHMX WMOTO BHITAJKIB TpUIAfac HA 3aHemOaHi crafil
3aXBOPIOBAHHS, 1110 CYTTEBO YCKJIAIHIOE Ta POOUTH OLIBII JOPOrOBAPTICHUM IPOLIEC JIIKYBaHHS
1 TocsiTHEHHSI CTiHKOi pewmicii 3axBoproBanHs. [liarHoctuka PI'3 B Ykpaini 3a3Hae 3HaUYHHX
BUKJIUKIB, BOJHOYAC MEPCIEKTUBYU MOKPAILEHHS CUTYaLlii MOB'sI3aH1 3 PO3LIMPEHHIM JIEP)KaBHUX
CKPHHIHTOBUX TNPOTpaM, BIPOBAPKEHHSIM INTYYHOTO IHTENEKTY ISl aHalli3y 300pakeHb,
MiJBUIICHHAM KBasi(ikaliii JikapiB. AKIIEHT Ha PaHHIO J11IalrHOCTUKY MOX€E CYTTE€BO 3HU3UTHU
piBeHBb CMEpTHOCTI Bif wi€l maTonorii B Ykpaini. ¥ poOoTi y3arajabHEHO Cy4acHi 3HaHHS MPO
KIiHIKO-MOopdonoriuHi miarunu PI'3, BU3HaueHHS TOPMOHAIBHOTO CTaTyCy MYXJIHMH, a TAKOX
3HAYEHHsI IMYHOTICTOXIMIYHUX Ta MOJICKYJIIPHO-TEHETHYHHX JIOCIIDKEHB ISl BHOOPY TaKTHKH
JIKyBaHHS. BHCBITIIEHO METOIM 1HCTPYMEHTAJIbHOI MIarHOCTHKHM (MaMmorpadis, TOMOCHHTES,
V31, MPT), ix niarHOCTUYHY LIHHICTh, @ TaK0X aJrOPUTMHU MEPBUHHOTO KJIIHIYHOTO
ornany. OKpeMo pO3IJISHYTO POJIb CY4aCHUX TEXHOJOTiH, 30KpeMa LITYYHOTO IHTENIEKTY,
B aBTOMAaTH30BaHi1i 00poOIli 300pakeHb pu MaMorpadii Ta yabTpa3ByKOBUX JOCIIIKEHHSX.
[Toka3zaHo, 110 MO€JHAHHS TTUOOKOTO0 HAaBYaHHS 3 JaHMMU MEIWYHOI Bi3yaiizauii 103BoJIs€E
MIABUIIUTH TOYHICTh J1arHOCTUKH, BHUSIBIISITH TATOJOTIYHI 3MiHM Ha JIOKJIIHIYHOMY €Tari
Ta 3MEHIIUTH PU3UK JA1arHOCTUYHHUX TTOMHJIOK.

Knwuoei cnosa: cumnmomu paxy epyouoi 3anosu, aneopumm OiQ2HOCMUKU, WIMYYHUL
inmenexm 6 oiacHoCmuyi.
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Beryn

Pax rpyanoi 3ano03u (PI'3) nocigae 2 micue
(11,5 %) 3a OHKO3aXBOPIOBAHICTIO y CBITI
Ta mepiie cepea xiHok (23,8 %) (puc. 1).
CMepTHICTb BiJI IILOTO 3aXBOPIOBAHHS TaKOXK
3aJMIIAEThCs BUCOKOIO — 6,8 % cepen yciei
OHKOJIOT1YHOI CMEPTHOCTI y cBiTi Ta 15,4 %
cepen xkiHOK (puc. 2) [1].

JliarHOCTHKa B OHKOJOTii cpsiMOBaHa
Ha paHHE BHUSBJICHHS 3JI0SKICHUX HOBO-
YTBOPEHb, IO BIUIMBAE HA YCIIX JIKyBaHHS
Ta MOKpallye BIKUBaHICTh namieHTiB. LL{o-
piuHO B YKpaiHi OJIM3bKO TPETHHHU BHEpIlIe
3apeectpoBanux BumnaakiB PI'3 mpumanae Ha
3aHen0aH1 CTajil 3aXBOPIOBAHHS, 1110 CYTTEBO
YCKJIQAHIOE Ta POOUTH OLIBII JOPOTOBap-
TICHUM TMIpOLIeC JIKYBaHHS 1 JIOCSTHEHHS
CTiHKOI pemicii 3axBoproBaHHs. Ha cutyariito
3 PaHHBOIO JIIATHOCTUKOIO B YKpaiHi 3arajoM
BIUIMBAIOTHh PAJ (PAKTOpPIB: HEAOCTATHS
1HGOPMOBAHICTh HAacCEJIEHHS CTOCOBHO
npodUIaKTUKH, CKPUHIHTY Ta CUMIITOMIB
PI'3; HepiBHOMIpHHUI JIOCTYI A0 Cy4acHHX
METO/IB I1arHOCTHUKHU Ta 1H.

[TpakTukyroui jikapi HOBHUHHI OYyTH
HAaCTOpPOKEH1 Ta 0013HaHI y M1arHOCTHII
Ta po3nizHaBanHl PI'3. Ilicnaaunnomue
HaBUYaHHS Ma€ BAXJIMBE 3HAYCHHS B HAOYyTTI
Cy4acHHMX 3HaHb, BMiHb Ta (OpPMYBaHHS
YITKUX MAXOJIB 10 BAOCKOHAJICHHS ajro-
PUTMIB J1IaTHOCTUKH Y JIIKapsl, OCKUIbKU B OC-
TaHH1 JECSTUIIITTS A1aTHOCTUKA 1 TIKyBaHHS
nanienTiB 3 PI'3 3a3Hanu Bpakarounx 3MiH.

Mera cratTi — OOTpYHTYBAaTH 3HAYCHHS
CydacHUX MiJXO/IB A0 PaHHBOI T1arHOCTUKH
paKy TpyIHOI 31034 IIISXOM aHali3y eri-
IEMIOJIOTTYHHUX JaHWUX, KJIIHIYHUX O0COOJIH-
BOCTEH 3aXBOPIOBAHHS, METOJIIB IHCTPyMEH-
TaJIBHOTO Ta MOP(HOJIOTTYHOTO AOCIIKEHHS,
a TAaKOX BU3HAYUTU POJIb 1HHOBAIIMHUX
TEXHOJIOT1H, 30KpeMa IMTYYHOTO 1HTEJIEKTY,

B IMIBUIIICHH] €(DEKTUBHOCTI  BHUSBIICHHS
MATOJIOTI{ HA TOKJIIHIYHOMY €TaIli.

Enioemionocia

B po3BuHEHHX KpaiHaX OCHOBHUMH (ax-
Topamu pu3uky PI'3 y kiHOK € OubII Mi3HIH
BiK BCTYINy y HLIIO0, Mi3HE HAPOJIIKECHHS
nepuoi TUTHUHU, MHUPOKE 3aCTOCYBAHHS
3aMicHOT TOpMOHanbHOI Tepamii [2].
B kpaiHax 1mo po3BUBaIOTHCA BUILISIOTH
gemio iHmi (GakTopu, MO BIUIMBAIOTH
3axBoproBaHicTh Ha PI'3. Ha mepumii nnan
BUXOATH HENOCTATHS 3arajibHa 0013HAHICTh
npo PI'3, HeedeKTUBHI CKpHUHIHTOBI IpoO-
rpamMH, HECBO€YAaCHE JIKyBaHHS Nepea-
PaKoBHX 3aXBOPIOBAHb JKIHOYOI CTaTeBOI
CHCTEMH, HEIOCTATHSA KUILKICTH MEIMYHUX
npoibHUX YCTaHOB [3; 4].

PI'3 € HalimommpeHImMM 37104KICHUM
HOBOYTBOPEHHSIM cepejll JKIHOK B YKpaiHi,
moHag 12 THUCAY HOBUX BHUIAIKIB OYJI0
3apeecTpoBaHo 3a 2022 pik, a CMEpTHICTb
carana 3 881 Bunanky. [lepeBakHa OibITICTD
3axBoproBaHoCTI Ha PI'3 nmepemnasiae Ha *iHOK
Ta Ma€ TEHJCHIIIO J0 3pOCTaHHS 31 301b-
IICHHSAM BIKY Ta JOCSATHEHHSM MKy Miciis
50 pokiB 1 € OCHOBHOIO MPUYHHOIO CMEPTI
BiJl 3JI0SKICHUX HOBOYTBOPEHb Cepe]l XKIHOK
B YkpaiHi [5].

Ilamomopgonozia

PI'3 — rereporeHHe 3axBOpIOBAaHHS, OLIb-
LIICTh BUMAMKIB SKOI'O CTAHOBISITH aI€HO-
kaprHomu. Cepesl HelHBa3MBHUX (hOpM Haid-
YaCTINIOK € MPOTOKOBA KapuuHOMa INn Situ
(Ductal Carcinoma In Situ, DCIS). [nBa3uBHi
KapUMHOMH TPYIHOI 3aJI03W BIATOBIIHO
110 MOpGoJIoTii KITITHH MOAUISIOTHECS Ha 1HBA-
3UBHI MPOTOKOBI KapuuHoMu (60—75 %),
iHBa3uBHI J0J1bKOBI KapimHomu (10-15 %)
ta inomn pigkicui Gopmu PI'3 (0,1-10,0 %)
(TyOynsipHa, MyLHHO3HA, MiKpONamnuispHa,
aJICHOKICTO3HA Ta 1HIII KapIuHOMU) [6].
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<

PaK wnyHkKy 0,
968 mnH. (4,8 %)

Pak nereHi 2,480 maH.
(12,4 %)

PaK rpyaHoi 3an03u
2,296 mnH. (11,5 %)

KonopeKTtanbHuii pak
1,926 maH. (9,6 %)

Pak nepeamixypoBoi 3a103u
1,467 mnH. (7,3 %)

Puc. 1. Oukosaxsoprosanicms y ceimi cmanom Ha 2022 pix
(abconomua xinvkicme ma %).

<

| |

KonopeKtanbHuii pak
0,904 mnH. (9,3 %)

PaK neyviHKu
0,758 mnH. (7,8 %)

PaK rpyaHoi 3an03u
0,666 maH. (7,8 %)

PaK wnyHKy
0,660 mnH. (7,8 %)

Puc. 2. Cmepmuicmeo 6i0 oHKON02IUHUX 3aX80pI06aHb y cgimi cmanom Ha 2022 pix
(abconromua xinbkicme ma %).

B craamaptu  giarmoctuku PI'3  BxoauTh
BU3HAUCHHS 4 OCHOBHUX IMYHOT'ICTOXIMIYHHX
MapKepiB: pelenToOpy eCTPOTeHY, PEEeNTOPH
IpPOTECTEPOHY, eMijepMalIbHUil (aKTop
pocty mogunu 2 (HER2/neu) ta immexc
npomidepanii Ki67. 3anexHo Bi1 HAIBHOCT1

eKcrpecii KITHHAMHU MyXJIMHU 1TUX MapKepiB
KapIMHOMH MOAUISIOTH HA TaKi MiATUIIN:
JlromiHAABHMI A migTH:
XapaKTEePU3YEThCS EKCIIPECIEr0 perer-
TOpIB €CTPOTEHY 1 MPOTECTEPOHY, BIICYTHICTIO
excrpecii HER2/neu 1 Hu3bkum npomidepa-
TuBHUM iHaeKcOM Ki67 (< 14 %).
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Jlrominanpuuii b migrun:

— nrominanpHui B HER2 neraruBauii
XapaKTepU3Y€EThCSl CKCIPECIEI0 PELeNTOPiB
€CTPOTreHY, MEHIII BUPAKEHOIO EKCIIPECI€I0
MIPOTeCTEPOHY, BiACYyTHICTIO ekcripecii HER2
1 BUCOKUM TipoidepaTrBHUM iHAeKcoM Ki67;

— momiHanbHu B HER2 nmo3utuBHuii
XapaKTEPU3YETHCS EKCIPECIEI0 PEIenTopiB
€CTPOreHy, MEHIIl BUPAXKEHOI EKCIIPECIEI0
nporectepony, ekcrnpeciero HER2/neu
1 BUCOKuM miposideparuBHuM iHgekcoMm Ki67.

HER?2 rinepexcnpecyrwounii (He JiroMi-
HaJbLHHUH) miaTHI:

xapakrepusyetbesi ekcnpeciero HER2/neu,
a TaKOX BIJICYTHICTIO €KCIpecii ecTporeny
1 IpOrecTepony.

BazanbHononiOHMii Tpu4i HeraTuBHMIA
(DyKTaIBHUH) MiATHIIL:

XapaKTEPU3YETHCS BIJICYTHICTIO €KCTIpecil
ectporeny, nporecrepony 1 HER2/neu. Icnye
6mm3pk0 80 % 30iriB MiXK TpUYi HEraTHBHUM
1 6azanbHuM migTunamu PI'3, mpote Tpuui
HETaTUBHHUIA MICTUTH 1€ 0COOJHBI TiCTOIIO-
Ti4HI TUIH, TaKl SK MEAyJIIpHa KaplIHHOMA
1 3aJI03UCTO-KICTO3HA KapIIUHOMA 3 HU3bKUM
PH3HMKOM BiJIalIeHUX MeTacTtasiB (puc. 3).

[Tpu mopiBHSAHHI 5-piYHOI BHKMBAHOCTI
namieHTok 3 PI'3 3 pi3HuMu migrumamu
BUSIBJICHO, 0 HAWKPAII TTOKa3HUKHU CIIOCTe-
piraroTeCcsi cepei XKIHOK 3 TOpPMOH-TIO3U-
tuBHuM HER2-weratuBaum PI'3 (95,1 %).
Haiiripiry BUKHBaHICTb IEMOHCTPY€E TOPMOH-

6%

4%

10%

1%

HeratuBHuii HER2-nerarusaum PI'3 (Tpuui
HeratuBHuit) (78,0 %) [7].

@dakTopu PU3MKY Ta NpodiiakTHKA

@daxTopu pusuKy BUHUKHEHHs PI'3 mo-
JUISIOTHCS Ha Ti, 0 MOKHA MOAM(IKYBAaTH
Ta Ti, HAa K HEMOXXJIMBO BILMHYTH. [lo ak-
TOpIB, Ha SIKI MOYKHA BIUIMHYTH Ta 3HU3ZHUTHU
pu3uK BUHUKHEHHS P13, BITHOCITBCS: OXKU-
piHHS, BIUIMB €K30M€HHUX FOPMOHAJIbHHUX
npemnapariB, 0COOJMBO €CTPOTCH-BMICHUX
(3amicHa TOPMOHOTEpAITisI, OpaJibHI KOHTpa-
IENTUBH Ta 1H.), MaJOPyXOMHH Crocid
JKUTTS, pajialiifHe OMPOMIHEHHS Ta IIiJBH-
IICHE BXKUBAHHS AQJIKOTONIO (IIPH CIIOXKH-
BaHHi 10 r eranony moaus pusuk PI'3
360inpmyeTsess Ha 10,0 %). OpHak, BIiK
(> 50 pokiB), criaJkoBa CXMIbHICTh (MyTaIlil
reniB BRCA1/2, PALB2, TP53 Ta in.),
BIUTMB €HJIOTCHHUX TOPMOHIB (paHHE MEHapXe,
Mi3HS MEHOIIAay3a, BIJICYTHICTh BariTHOCTEH,
Mi3HS BariTHICTH Ti 1H.) BIAHOCATBHCS 0
dbakToOpiB pHU3UKY, HA SKI HEMOXKJIUBO
BILTUHYTH.

Jlo mpodimakTUYHUX 3aXO/IiB, 110 CYTTEBO
3HWKYIOTh pu3uk PI'3 BigHOCATH TpyaHE
BUTOJOBYBaHHA [8; 9] Ta 30inbIIEeHHS
(13Ol aktuBHOCTI [10; 11]. Takox icHyrOTh
P TOCITIHKEHb, K1 BIAMIYaIOTh 3HIKEHHS
pU3MKy 3axBoproBaHHs Ha PI'3 y XiHOK,
[0 CHUCTEMAaTHYHO NPUNUMAIOTH alleTHII-
CATIITUIOBY KHCIIOTY a00 1HIII HECTepOiIHi
npoTH3anaibHi npenaparu [12—14].

W MP+/HER2 - (70%)

m P-/HER2 - (11%)

m FP+/HER2+ (10%)
P-/HER2+ (4%)
Hesigomi (6%)

Puc. 3. Biocomkosuti po3nodin 3a niomunamu PI'3 cepeo acinox [7].
[Tpumitka: I'P — ropmon-penientopu.
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Ckpuninr PI'3 mpezncraBienuit mamo-
rpadi€ero Ta PeKOMEHIOBaHHH JKIHKaM BiKOM
50-69 pokiB koxHI 2 poku. Bukopucranus
Mamorpadii SK CKpUHIHTY Y IHOK MOJIOJIIIIE
50 pokiB He mOKa3ano e(EeKTUBHOCTI y 3HH-
JKEHHI JeTanbHocTi [15; 16].

Kninika

Ha panHix cTazmisx myxiumHa MOXe
HE MAJILITYBaTHCh. 31 30UIBIICHHSIM PO3MIpY
NYyXJUHU MOXYTbh 3'ABJISTUCH XapaKTepHI
CUMIOTOMHU: HasIBHICTH 0€300J1ICHOTO IiJIb-
HOTO HOBOYTBOPEHHS a00 YIIUIBHEHHS BCI€T
TKaHWHU 3aJI034; 3MiHa pO3MIpY 3alio3H,
MOYEPBOHIHHS, HAsIBHICTh BTSDKIHB HA LIKIpi
3a703u a00 BHUpA3KyBaHHS, 1HIII 3MIHHU
HIKIpH 3aJ103; 3MiHA 30BHIIIHBOTO BUIJISITY
cocka abo apeoyin; KpOB'STHUCTI BHUJIIJICHHS
3 CcocKka Ta 1H. Macrairis € MOUIMPEHO0
po0IeMOI0 cepefl KIHOK 3arajioM, aje JIHIIe
el CUMITOM 3a BIZICYTHOCTI 1HIIUX O3HAK
B PIJIKICHMX BUIaIKax moB's3anuit 3 P13 [17].

Hiaznocmuka

OpnuMm 13 pyHIaAMEHTANBHUX €TamiB Ii-
arHOCTHKHU Takoro 3axBoproBaHHs sk PI'3 e
30ip cKapr Ta aHaMHe3y, MIEPBUHHUMN OTJIST
naiieHTa Ta Majbhallis TPyIHUX 3aJ]03 |
perioHapHuX JiMpaTHYHUX BY3JiB. [Ipu
300pi aHaMHE3y Ba)XJIMBUMH MHUTAHHSAMU €:
BIK MMOSIBU MEHapXe Ta MEHOIAay3H, BiK MpH
nepiid  BariTHOCTi, CIMEHHHI aHaMmHe3,
OpUHOM €K30T€HHHMX ECTPOTeHIB, OMpOMi-
HEHHsI B aHaMHe31, HasIBHICTb OHKOJIOTTYHHX
3axBoproBaHb (PI'3, pak si€yHUKIB Ta iH.).
[Tpu ormsini maimieHTa BaKJIMBa yBara mpu-
IUTSIETbCS HAsIBHOCTI Je(eKTiB Ha MIKipi
(BTSITHEHHsI, BUPA3KyBaHHS, TilepeMis Ta iH.)
IPYJIHUX 3aJ103, COCKOBO-apEOJIIPHUX KOM-
IUIEKCIB Ta JAUISHKaX perioHapHux Jimda-
TUYHUX BY3I]iB, cuMeTpii 3ano3. [lanpnamnis
MPOBOAUTHCS TIOYMHAIOYH 3 BEPXHBOTO KParo
3aJI03M 0 HIDKHBOTO, a TAaKOXX BII Memi-
aJIbHOTO /10 JlaTepaibHoro kpato. Lle 3a6e3-
Nne4yye MOXKJIUBICTh KOPEKTHO OI[IHUTHU
PI3HMITIO TIUIBHOCTI TKaHWHHM 3ai03. Jist
naypnaii akCWIIpHUX JTIMPaTUYHUX BY3IIB
MIEpEATUTIYYS MAI[IEHTA MATPUMYETHCS PYKOIO
JiKaps 3HHU3Y, a KIHYMKAMH TaJIbIIB 1HIIOT
PYKH TalbIYyIOThCS JNiMpaTU4YHI BY3JIHU
MPOTUIIEKHOT aKCUIIIPHOT JUISTHKH.

Incmpymenmanvna diaznocmuxa

Mamoepaghis. 11e peHTTEHONOTIYHUI METO]
Bi3yautizauii rpyIHUX 3aJI03 3a JIOTIOMOTOI0
3aCTOCYBaHHA HU3BKHX 103 paniamii. Bu-
KOPHUCTOBYETHCS B PAMKax CKPHHIHTOBOI
NporpaMu Ta SK OKpeMma JiarHOCTHYHAa
npoteaypa ainsa Busisiienns PI'3 npu momne-
peaniit migo3pi. Mamorpadist Takox 71a€ MOXK-
JIMBICTh BUKOHAHHS CTEPEOTAKCHYHOI Oiorcii
Ta Oiomcii mijg KOHTPOJIEM TOMOCHHTE3Y.
Taka HEOOXINHICTh BHHHUKAE IMPH HOBO-
YTBOPEHHSX, 110 MOTaHO Bi3yalli3ylOThCsS
3a IHIIMX METOAMK, a TaKOX KOJIM HeMae
NyXJIMHHOTO BY3J]a, aje € JIJIAHKa CKYII-
YeHHs MIKPOKaJbI[MHATIB. Y BHIAJKax,
KOJI HOBOYTBOPEHHS cab0 Bi3yalli3yeThCs
IpU cTaHAApTHINA nudpoBiid Mamorpadii un
npu Y3/, a Takok, y KIHOK 3 MiABUIIECHOIO
IIJIBHICTIO TKAaHWHU 3aJ103 3aCTOCYBAHHS
HOJTHOTO KOHTPACTHOI'O PO3YMHY BHYTPILI-
HBOBEHHO CYTT€BO 301JIbIIYE TOYHICTH MAaMO-
rpadii. LlinnicTe Mamorpadii 3 BHYTpIIIHBO-
BEHHUM KOHTpPACTYBaHHSM IIOJIATAE B MO€-
HaHHI MaMorpadiyHOro 300pakeHHs, TOMO-
CHHTE3Y Ta 300pa)eHb, CXO0XKHX 3a CIIOCOOOM
¢ikcarnii koutpacty 10 MPT rpyanux 3aos.
B pasi nasBHocti PI'3 mikap orpumye s
aHaJizy MamorpadivuHe 300paskeHHs1, Ha IKOMY
BI3Yyalli3yIOThCSl BUOKPEMJIEH] JUISHKU Mif-
BUIIIEHOI IHTEHCUBHOCTI 32 paXxyHOK Timep-
¢ikcariii B HUIX KOHTPACTy BHACIiJOK HEO-
aHTIOreHe3y B 3JIOSIKICHUX HOBOYTBOPEHHSIX,
B TOW Yac SIK HE3MiHEHa MapeHXiMa 3aj03u
HE BI3yalli3yeTbCsl Yepe3 BiJICYTHICTh B Hi
MaToNOriyHOi (hiKcalii KOHTpacTy.

Tomocunmes abo mpusumipHa mamo-
epagpia. 1le nomapoBe JOCIIHKEHHS TPYIHUX
3aJ03 13 BCTAHOBJIEHUM iHTepBajioM. Bin
JI03BOJISIE TIOKPOKOBO OIIIHUTH CTPYKTYpY
IPYIHHUX 327103 Y BiICKAHOBAHUX IJIOLIMHAX
Ha pi3HiN MMOUHI, B TOMY YMCIIl PiBEHb, Ha
SKOMY HasiBHE HOBOYTBOPEHHS YU MIKpO-
KaJblIMHATH. TakuM 4YHMHOM HIBEJIOEThCA
edekT cymamii TiHEH 1 miAo3pull TUISTHKH
BI3yaJIi3yIOThCSl 3HAYHO YITKiIlle, 0COOINBO
B pa3i HAsABHOCTI EKCTPEMAJIbHO IIIJILHOT
NapeHXIMU TPYAHUX 3aJ103.

Yavmpaszeykosa oOiacnocmuxa (Y3/).
Ileit meton Oa3yeThcs Ha Bizyamizaiii
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TKaHUH 3a JOMOMOIOI BHCOKOYAaCTOTHHX
3BYKOBHX XBHJIb. METO/I 103BOJISIE IPOBECTH
TudepeHIiHY TIarHOCTUKY M1 COJITHUMH
HOBOYTBOpEHHsIMH Ta Kictamu. Takox Y3/]
PYTUHHO BUKOPHCTOBYETHCS JUJIsl HaBIrarii
IpY BUKOHAHH1 O10TICIH.

Maenimuo-pezonarcra momoepais (MPT).
[le meTon Bi3yami3alliiHOTO JOCHIIKEHHS,
010 J03BOJIsIE OTpUMATH 300pakeHHS
TKaHUHU MOJIOYHOI 3aJI03U 3a JOIOMOIOIO
BUKOPHUCTAHHSA CHJIbHUX MAarHiTHHX IOJIB.
MeTo1 MOXe BHKOPUCTOBYBAaTUCH Y TaKHX
BUIIagkax: crmagkoBoro PI'3 3 HasiBHOIO
myraniero rema BRCA1/2; nmombpkoBoi
KapIUHOMU TPYAHOI 3all03U; MiABUIIECHOT
HIUJTbHOCTI TKAaHUHU TPYIHUX 3aJ103; MYJIbTH-
[EHTPUYHOTO/MYIbTH(OKAIBHOTO POCTY
MyXJIMH; HAsBHICTIO pO30DKHOCTEH MK Kii-
HIYHUMH JTAHUMH Ta TaHuMA Mamorpadii/Y3/1;
nepesi IoYaTKoM HeoaJ] FOBAaHTHOI Teparii Ta
MOJAJIBIIOI OIIHKK €(EeKTUBHOCTI Tepartii;
3a HAABHOCTI TPYAHUX iMIIaHTiB. Moro
PYTHHHE 3aCTOCYBaHHS 3aJUINAETHCS CyIIe-
pEWIMBUM, Yepe3 MEeBHUN B1JICOTOK XUOHO-
MO3UTUBHUX PE3YJIbTATIB, IO B CBOIO YEPry
MO3Ke 301IbIIYBAaTH KiJIbKICTh MAaCTEKTOMIM
[18-20].

Bizyanizayia 3 memoro nepeoonepauiii-
H020 cMaodilo8aHHA

Komn'tomepua momoepaghia (KT). Tlpu
PI'3 KT 3 BHYTpIlIHBOBEHHUM KOHTpPAcTy-
BaHHJIM OpraHiB TpyAHOI KJIITKH, OpPraHiB
YepeBHOI MOPOKHUHU Ta MAJIOTO Ta3y MOKa-
3aHa TAIleHTaM 3 KJIIHIYHO MO3UTUBHUMU
MaXBOBUMHM JIM(AaTUYHUMHU BY3JaMH, Iep-
BUHHHMMH ITyXJIMHAMH PO3MipoM > 5 cM, arpe-
cuBaumH Tiirrunamy PI'3 (HER2-nio3utrBHMIMA,
Tpuui HeraTuBHUU PI'3), kiiHiYHUMHU
CHMIITOMaMH Ta O3HaKaMHu 4m Jnabopa-
TOPHUMHU TIOKa3HUKAaMH, III0 BKa3ylOTh Ha
HAasBHICTh METACTATHYHOTO ypaxkeHHs [21].
MeTop 1a€ 3MOT'y TaKOK OILIIHUTHU KiCTKOBHIA
CKeJIeT Ha PIBHI JOCIIKyBaHUX 30H.

MPT. 1leit MeTO 1a€ 3MOr'y BUKIIFOUUTHU
a00 MATBEPAUTH METACTATHYHOTO YPAKEHHS
TOJIOBHOTO Ta CHMHHOTO MO3KY, a TaKOX
JO3BOJIIE  JI1IaTHOCTYBaTH  METacTaTHU4YHE
ypaxeHHS KICTOK CKEJeTy.

bioncii

Mertoro Gioncii € 3abip TKaHHH/KIITHH
3 TiJla Malli€eHTa AJisi MOJaNbIIOTO MaTo-
MOpPQOIOTIYHOr0 ociipkeHHs. Haituacrinre
B JIIarHOCTHII MYXJIMH FPYJHUX 3aJ103 BUKO-
PUCTOBYETBHCSI TpenaH-Oioncis, mpu sKii
BUKOHYETbCS 3a0ip TKaHWH 3a JOIOMOTOI0
CHEIIbHOT MMOPOXKHKUCTOT TOJIKH Pi3HOTO
niameTpy. Tpeman-6iorcist (TOBCTOTOJIKOBA
Oioricist) 103BOISAE 3AIMCHUTH 3a0ip JOCTaT-
HBOI KUTBKOCTI TKaHHWH JUIsl TaToMOopgoJio-
TIYHOTO JTOCII/DKEHHSI, IMyHOT1CTOXIMIYHOTO
NOCTIPKEHHSI Ta JOJAaTKOBUX JOCHTIIKEHb
3a HeoOxigHocTi. Lle mae 3mory mi3HaTHCh
HasBHICTh 1HBA3UBHOT'O POCTY, TUI Kaplu-
HOMH, CTYIiHb AU(EPEHIIIOBaHHS MyXJIUHHU,
HasBHICTh ropMmoH-penentopis, HER2/neu,
BusHauuTy Ki67 Ta iH. IHmM tumoM 6iormncii,
10 MOYK€ BUKOHYBAaTHUCh NPU HOBOYTBO-
PEHHSAX TI'PYIHOI 3aJI03M € TOHKOI'OJIKOBA
acmipamiitna myHkuiiiHa Oioncis (TAIIB),
TIPH SIKIH 3IIACHIOETHCS 3a01p KiIiTHH. Takuit
BHUJ Oiomcii M03BOJIUTH IHDEpeHIlitoBaTH
COJNIITHI HOBOYTBOPEHHSI BiJ KICTO3HHUX,
TaKOXX B3ATH Ha AOCTIDKCHHS PIAMHHUI
BMicT. OHak TAIIb € Menm iHpopMaTHBHUM
BaplaHTOM Oioricii MOPIBHSHO 3 TOBCTO-
TOJIKOBOIO, Yepe3 0OMEeXeHICTh iH(opMarlii,
Ky MOMJIMBO OTPUMATH B pPE3yNbTaTi, Ta
HEMOJKJIUBICTh BUKOHAHHS IMYHOTICTOXIMiY-
HOTO JOCII/DKEHHS 3 BiIOpaHOTO Matepiaty.
B peskux KIHIYHUX BHUIMAIKaX, P HEMOXK-
JTUBOCTI BepudiKyBaTH MyXJIMHY BHUIIE OIH-
CaHMMHU BapiaHTaMU O10ICiH, BUKOHYETHCS
Xipypriusa 0101cis, MpH sIKii 31HCHIOETHCS
3a0lp YaCTWHU MyXJIMHHOTO BYy3Ja (1HIM3iiHA
Oiotmicist) a00 BChOTO MyXJUHHOTO BYy3Ja
(excuuziiiHa Oiomcisl), TaKOX MOXKJINBE
BUKOHaHHSl NaH4Y-Olomcii HpH 3alyuyeHHl
y MyXJIMHHUH MPOILIEC MIKIPH TPYIHUX 3aJI03.

OxpemMoI0 JTIarHOCTUYHOIO MPOLEAYPOIO
€ 6ioricist TM(paTUYHOTO BY3Ja, sIKa BUKOHY-
€THCS IPU M103p1 HA MYXJIMHHE YPa)KEHHS.
bioncito niMdaTtuyHOro By3Ja MOXKIHMBO
snivicanty sk TATIIB, Tak 1 TpenaH-Giorciero,
BUOIp 3aICKUTH Bl KJIIHIYHOT 3a1a4i. Takox,
3 METOI0 3MEHIIEHHS 00'eMy perioHapHOi
niMpoauCeKIii Ta PU3UKIB YCKIAIHEHbD,
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MOB's3aHUX 3 JIIM(POJUCEKITIE€I0, PYTUHHOIO
NPAaKTUKOIO € O10ICisi CHrHAIBHOTO JiMda-
tuuHoro By3ia (bCJIB).

Brnepmie taka Oiomcis Oyna BHKOHaHA
y 1991 poui Giuliano A.E. [22]. B ocHoBy
imei Takoi Olomcil HoxiajgeHa KOHIIEILs
JTOCTIPKEHHS TEepIIOoro Ha NUIsXy JiMdo-
BIJITOKY BiJl IyXJIMHU JTiM(pATHYHOTO BY3JIa.
3a yMOBHU BIJCYTHOCTI METaCTaTHYHOTO
Yp@KEHHSI LIOTO BY3Ja BIpOTiIHICTH ypa-
JKEHHsI HACTyHmHUX BYy3qiB ckiagae 0,6 %
[23]. B GaraTthox JOCIHIKCHHSIX HE BiJI3HA-
4YeHO mepeBaru JiMdoaucekiii y moBHOMY
o0'emi mepen bCJIB, mpu HeraTuBHOMY
CHTHAJIBHOMY JiMaTtiaHOoMY BY31i [24—26].

Hamomopghonoziune oocniorxcenns

Meton MOp(}OIOTIYHOTO JTOCIIKSHHS
TKAaHUH NYyXJIMHU, 1[I0 BKJIIOYae O10TMCio
Ta orepariitauii marepiai. Ilatomopdoro-
TiYHUA BHCHOBOK TOBHHEH MICTUTH TaKi
00O0B'I3K0BI J1aHi:

— l'icronoriyHuil TUN MyXJUHHU 3 KOJIOM
MKX-O (aurmn. ICD-O-3).

— Crymine audepentitoBaHHs TyxiuHu (G).

— Hait0inpmmii po3mip MyXJIMHHU B MM.

—BigcTtanp n0 HalOIMXK4YOTO Kparo
pe3exirii.

— Cran KpaiB pe3ekiii.

— HasaBHicTh neputyMopanbHoi nimMpa-
TUYHOI 1HBa311.

—Ilpu MynbpTHOKaIBHOMY MpoOIECi,
BKA3Y€ThCSI KUIBKICTh BUSIBICHUX MTYXJIMHHUX
BY3J1iB, po3Mipu Ta G I KOKHOT OKPEMO.

— CTaH WWKIpH, NpH 11 3aJIy4eHH] y MyX-
JMHHUM 1poliec, HasiBHICTh a00 BIJCYTHICTh
BUPa3KyBaHHS Ta JIM(OBACKYISPHOI iHBa3Ii.

— KinpkicTe pocnipkeHux J1iMQoBYy3iIiB
3arajgoM, KUIbKICTh Ypa)KeHHUX JIM(OBY3IIIB,
a TaKOX HasBHICTh a00 BIACYTHICTH IX
EKCTPAKAICYJISIPHOTO YPa)KEeHHS.

— INaromoroanaromiune cramiroBanus (PT,
pN), mpu MynbTU(OKAIBHOMY YpaXKeHHI
pT(m) BucTaBNIsAETHCS 32 PO3MIPOM HANHOLIb-
IIOTO BY3JIA.

— Ilicns mpoBeneHHs OyIb-SIKOTO HEO-
a/I'TOBAHTHOTO JIIKyBaHHS BKa3Y€ThCs CTYIIHb
nudepeHIifoBaHHs MyXJIMHA Ta KIITHHHA
HIibHICTh, HassBHICTH DCIS. Tlpu noBHOMY

perpeci OMHMCYIOThCS TICTOJOTIYHI O3HAKH
JOXa MyXJIWHU. BKkazyeTbest KUTBKICTh J0C-
JHKEHUX JTIM(GOBY3JIiB, OKPEMO KIJIbKICTh
K MeETacTaTMYHUX JiM(OBY3JiB, BiJg3Ha-
Yaroul HasgBHICTh O3HAK perpecy, Tak
1 KiTbKicTh NiM(pOBY37iB 0€3 MeTacTasis,
ane 3 MOpQOJOTIYHUMHU O3HAKAMH, IO
BIAMOBiAI0Th MOBHOMY perpecy. Cranis
nyxauHu y kateropisx ypT, ypN, perpec
nyxJuHu 3a mkanoio Residual Cancer
Burden Calculator.

— 3a BiAcyTHOCTI perioHapHHUX JiMpa-
TUYHUX BY3JB OLIIHKA PErpecy 3a IIKaJlor
RCB nemosxmnusa.

— VY Bumagkax HagBHOCTI 3alMIIKOBOI
MyXJIUHU MICIs HEOoaI0BaHTHOI Teparii,
MIPOBOJIUTHCS TOPIBHSAHHS 3 OlomnCiitHUM
MaTepiaJoM (3MiHU TICTOJOTIYHOTO THITY
nyxyunau abo G) [21].

Monekynapuo-zenemuuna 0iazHOCMUKA

Po3yminHs 6i0J10Tii MyXJIMHU Ja€ 3MOTY
MoaM(iKyBaTH peKOMEH LT 110710 CKPHHIHTY,
npoTaKTUKHA, 3aCTOCOBYBAHHS IPHIILIb-
HOTO Ta IHIUBIAYaTi30BaHOTO JIIKYBaHHS,
MIPOrHO3YBaTH BIANOBIAb Ha JIKyBaHHS.
OCHOBHOIO MPOOJIEMOIO JIIKYBaHHS 3aJUIlIa-
€TBCS PE3UCTCHTHICTh KapUUHOM TPYAHOI
3ajmo3u g0 Tepamii. HaykoBa choinbHOTa
MIPALIOE HAJT UISIXaMH BUPIIIICHHS TTPOOJIeMI
pesucteHTHOCTI PI'3 10 HasBHUX cXxeMm
tepamii [27-30], a TakoXk 10 MOUTYKY HOBHX
MPOrHOCTUYHO 3HAYYIIUX MOJEKYJISPHO-
remetnunux (akropis [31-33].

ImyHnozicmoximiune docniodcenHs. Meron
MIKPOCKOIIIYHOTO  JOCTI/DKCHHSI TKaHUH,
o 0aszyeThbcst Ha 00OpoOIl 3pi3iB MapKepo-
BaHUMHU clleUU(PIYHUMU aHTUTIIAMHU 10
JOCHIUKYBAaHUX QHTUI€HIB. Y KOXXHOMY
JIIarHOCTOBAaHOMY BUIAJKY 1HBasuBHOro PI'3
(GiomciitHuit abo onepaniitHuil MaTepia, mep-
BHHHA ITyXJIMHA a00 MeTacTas) A Bigoopy
NAI[IEHTOK JUIS TIEBHOTO BHJY CHCTEMHOI
Tepamnii, HeoOXiJHO BH3HA4YaTHU CTATyC
penenTopis:

— ER (penenTopu ectporeny);

— PR (peuenTopu rnporectepony);

— HER2/neu;

- Ki67.
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CeksenysanHs H08020 noKoliHHA. MeToJ
CEKBEHYBaHHS KJIOHAJIBLHO aMILTi(hiKOBaHUX
JIHK-marpuip y MacoBoMy Maciiradi CKia-
JIAETBHCS 3 TAKKMX €TaIliB: CTBOPEHHS 0i0IioTeK,
KJIOHAJIbHA aMIUTi(pikaIlisi, CCKBEHYBaHHS Ta
a"aii3 nanux. B mamienTis 3 PI'3 et meTon
MO€ BUKOPHCTOBYBATHUCH JJIsl aHANTI3y TaKUX
rewiB, sik: BRCA1/2, TP53, PALB2, CHEK?2,
ATM Tta iH. [34]. CekBeHyBaHHS HOBOTO
TIOKOJIIHHS JTO3BOJISIE BU3HAYUTHU TTOCITIIOB-
HICTh HYKJICOTHAIB y i monekym JIHK
a6o PHK, mae MOXIUBICTH JOCHIIKyBaTu
BECh T'€HOM, €K30M a00 TPAHCKPUIITOM, Ta
BUKOPUCTOBYETHCS UL BCEOIYHOTO aHANI3y
BEJIMKOI KIJIBKOCTI I'€HIB OJIHOYACHO.

Tonimepasna nanyroeosa peaxyis (I1JIP).
Metoa MoJteKyIIsIpHOT 610J10Tii, 10 ToJIsTae
y 3HAUHOMY 301JbIIEHHI MaluX KOHIICHT-
pauiii 6axxanux ¢parmentis JJHK B Giomno-
rivHoMy marepiaii (mpo6i). € Oinbi goc-
TYITHOIO METOJUKOI0 MOJICKYJISIPHO-TCHE-
TUYHOI J1arHOCTUKU HI)XK CEKBEHYBaHHS
HOBOTO TTOKOJIIHHS Ta BUKOPUCTOBYETHCS
s amiutigikanii (KomitoBaHHS) Ta BHUSB-
nenns cnermdiuanx asHOK JIHK a6o PHK,
takoxk IIJIP nmae skicHuid (HasBHICTH/BiJl-
CYTHICTh) a00 KIJIbKICHUI (piBEHb eKCIpecii)
pe3ynbTaT Il KOHKPETHOI IMOCIHiTOBHOCTI
Ta MPUIATHUH IS [ITBOBOTO aHAII3Y OTHOTO
a00 KiTbKOX T'eHiB.

Ananiz yupKymowuux nyXauHHUX KiimuH,
HHK ma mikpoPHK (piounna 6ioncis).
B ocHOBI anamizy JexuTh 3a0ip Ta aHami3
HeTBEepAUX O10JOTIYHUX TKAaHUH, WHOTO
MepeBarol0 € HeiHBa3UBHICTh, MOMJIMBICTD
CEpifHOrO BHMKOHAHHS, IIO JO3BOJISE Bill-
CTeXKYBAaTH TMYXJIUHHANA TEHOM MPOTITOM
MEBHOTO 4Yacy, OLIHIOBaTH e(EeKTHUBHICTh
JIKYBaHHS Ta IPOBOJIUTU MOHITOPUHI peMicii
Ta PELUIUBY.

Jlesski mocCHigKeHHS MoKa3ajlu, II0
comatuyHi Mytanii y marmienriB 3 PI'3, ski
11eHTrdIKOoBaH1 aHasizoM Hupkymorounx JTHK
JatoTh 6arato iHpopMarlii CTOCOBHO T€HOMY
MyXJIMHH, 1110 POOUTH 1Ieil METO]| albTepHa-
THBHUM HEIHBa3UBHHUM MeTOA0M [35; 36].

[Tatorenni myramii B reHaX CIPUHAHAT-
muBocTi g0 PI'3 Hamexarh 10 OCHOBHOTO

CMAJIKOBOTO (PAKTOPY PU3UKY PO3BUTKY LIHOTO
3axBOproBaHHs Ta 3aiimaroTh [10-20] % Bix
ycix Bunazakis PI'3 [37]. Illupokoro 3acro-
CyBaHHs HaOyJIM TECTH JUIA OLIHKH ITPOTHO3Y
3aXBOpIOBaHHS Ta BUOOpY Teparrii:

— Oncotype DX (21 ren);

— MammaPrint (70 renis);

— Prosigna (50 reHiB);

— EndoPredict (12 rewis).

[okazamu 10 TaKMX TECTYBaHb € KJIIHIYHI
punanky ['P-nosutuBanx HER2-HeratuBaux
KapuuHOM rpynaHoi 3aino3u, pNO ta pNI1
(1-3 no3uTUBHUX JiMpATHYHKUX BY3IIH) IS
OLIIHKHA PU3UKY PEIHIUBY Ta HEOOXiIHOCTI
XxiMioTepanii B aJ'IOBAHTHOMY pPEXKHUMI
JKyBaHHSI.

Bukopucmanna wimyunozo inmenexmy

3anunaeTbCs TEHICHINS A0 3POCTaHHS
3axBOpIOBAaHOCTI Ha pi3HI migrumu PI'3,
TOMY PO3BUTOK Ta BJOCKOHAJICHHS JllarHOC-
TUKU MAlOTh BA)XJIMBE 3HAUYEHHS B yCIiXax
y JIIKyBaHHI I[bOTO 3aXBOPIOBAHHA Yy Mai-
O0yTHhOMY. [lepcieKTHBHHM BUHAaXOJOM
JUIS. BAOCKOHAJIEHHS METOJMUK Ta TEXHIK
MPOMEHEBOT Bi3yalizalii € TeXHOIOTIs
mry4yHoro iHtenekty (LUI). [Tepmum xT0
BBIB TE€PMIH «IUTY4YHUH IHTEIEKT» OYyB
Jlxon Makkapti y 1956 poui, y 1997 poui
koM 'torep Deep Blue, mo 6yB 3pobienuit
kommnaHieto IBM, Burpas maxoBuil mard-
peBanm 13 [appi KacmapoBum, TomimHIM
YeMITIOHOM CBITY 3 maxiB [38]. 31 3pocTaHHsAM
MPAKTUYHOTO 3aCTOCYBaHHs Ta nonuTy Ha 111,
NEPCIEKTUBU HOr0 3aCTOCYBaHHS BiJ3Ha-
YaroThCs 1 B MEAMIIMHI, 0COOINBO Y chepl
MEINYHOT Bizyaui3arlii.

VY cworonenHi, nporpamu I nmoxazamu
HaJ3BUYaliHy €()eKTUBHICTh y PO3Mi3HaBaHHI
300pakeHb, YMCIICHHI JOCTIHKCHHS BUBYAIN
eextuBHicTs L1 y ckprHIHIOBHX TIporpamax
PI'3 [39—41]. Meroro 3acTOoCyBaHHSI TEXHO-
soriii Il B MenuuuHi € 3MEHIIEHHS KIIb-
KOCTI TIOMUJIOK, TOB'SI3aHUX 3 JFOJCHKHM
¢akTopoM. 3a paXyHOK Pi3HUX QITOPUTMIB,
a caMe IIIMO0KOro Ta MalllMHHOTO HAaBYAHHS,
Bi10yBarOTHCsl 00pOOKa Ta aHalli3 300paKeHb.
[T mMae mpakTU4HE 3aCTOCYBAHHS HE TUIBKH
B OIIIHIII MamorpadiuHuX 3HIMKIB, a TaKOK
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IpU YABTPA3BYKOBOMY JIOCII)KEHH1, TOMO-
CHUHTE31 Ta MAarHiITHO-PE30HAHCHIA TOMO-
rpadii rpyanux 3ano3 [42-45]. 3amaui 1111
HOJISTAIOTh Y BUSBJICHHI MiO3PUTUX HOBO-
YTBOpPEHb a00 AUISHOK TKAHUHU TPYAHHUX
3a1103, iX KjIacu(ikyBaHHs, MIPOTHO3YBAHHS
PU3UKIB Ta HaBITh MPOTHO3YBaHHS MeTa-
CTaTUYHOTO ypa)KeHHs perioHapHUX Jimda-
TAYHUX BY3JIB 1 pU3MKIB peruauBy PI3
[46; 47]. SlkicTh Ta TOYHICTH pPE3yNbTATIB
po6oru III 3amexuTh BiJ HaMOBHEHOCTI
Ta 30amancoBaHocTi 0a3 nmaHux. IcHye psin
po0JieM 3 IKUMH CTHKAIOThCS PO3POOHUKH
T y MmeauuHii Bizyasizaiii: 3a0e3meueHHs
KOH(QIACHIIMHOCTI TPHU BUKOPHUCTAHHI
KOH(DIEHIIITHIX MEUYHUX JaHUX y 0a3ax,
e€TUYHI TPUHIIUIHA BUKOPHUCTAHHS TaKHUX
TEXHOJIOT1H, peCypCOMICTKICTh, MOCTiHE
OHOBJICHHS JJaHUX Ta HEOOXIJIHICTh JOTPH-
MaHHsSI HOPMaTHBHOT'O 3aKOHOJaBcTBa [39].

Jliteparypa

OpnHak BUpILIEHHS LUX MpoOJeM Ta BIPO-
Ba/DKCHHSI IIMPOKOTO 3aCTOCYBAaHHS IIHX
TEXHOJIOTI y MalOyTHbOMY B MEIMIIMHI
MO>KJIMBO JIMIIIE 332 CYMICHOI Tpartli Jiikapis,
HayKOBIIIB, PO3POOHUKIB Ta JEp>KaBHHUX
MIPEJCTaBHUKIB.

BucHoBknu

Pak rpynHOi 3a103u — HalmomuMpeHimne
3JI0SIKICHE 3aXBOPIOBAHHS cepeJl KIHOK
y cBiTi. lle poOuTh HEOOXITHUM ITiBUIIICHHS
HaCTOPOXKEHOCTI Ta PIBHA JIarHOCTUYHHUX
3HaHb CepeJ] MPAKTUKYIOUMX JiKapiB, IO
3a0e3neynTh cBoevyacHe BusBieHHs PI'3 Ta
HaIpaBJICHHS IMAaIli€HTa Ha TOJANbBIITY Jiar-
HOCTHUKY Ta JiKyBaHHSA. MyIbTHUINCIMILII-
HapHUHA MiAXi1 y JIarHOCTHIN Ta JiKyBaHHI
MpHU3Bee J0 Kpalux pe3ysbTaTiB Ta IMij-
BUILIEHHS BIKUBAHOCTI HarieHTis 3 PI'3.
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Samusieva A., Zaichuk V., Shcherbina O., Gordiichuk P., Ponomarova O., Sorokin B.,
Korol P., Gordiichuk M.

BREAST CANCER IN UKRAINE: CLINICS AND DIAGNOSTICS. CURRENT
STATUS AND PROSPECTS OF DIAGNOSTICS (lecture)

The lecture discusses the current state of early Breast Cancer (BC) diagnosis in Ukraine,
outlining its epidemiological features, morphological heterogeneity, clinical manifestations,
and modern diagnostic methods. BC remains the most common oncological disease among
women worldwide, including Ukraine. Each year, over 12,000 new cases are registered in the
country, with many patients seeking medical help at advanced stages, which decreases
treatment effectiveness and survival rates. The lecture stresses the importance of early diagnosis,
achievable through increased physician awareness and widespread screening programs.
It summarizes current knowledge on the clinicopathological subtypes of BC, assessment
of hormonal receptor status, and the role of immunohistochemical and molecular-genetic
testing in treatment decisions. Diagnostic imaging techniques (mammography, tomosynthesis,

MuTaHHA BMKNagaHHA Ta nekuii 151 Teaching Issues and Lectures



EkcnepumeHTanbHa i kniHiyHa meguumHa  94(2)2025 Experimental and Clinical Medicine

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

ultrasound, magnetic resonance imaging) and their diagnostic value are discussed, along with
clinical examination algorithms. Special emphasis is placed on modern technologies, especially
artificial intelligence, in automated image analysis for mammography and ultrasound. The
integration of deep learning with medical imaging data improves diagnostic accuracy, allows
detection of pathological changes at the preclinical stage, and reduces diagnostic errors. A key
focus is the multidisciplinary approach to managing BC patients, which involves coordination
among healthcare providers, adherence to current clinical protocols, and the use of genomic
assays (such as Oncotype DX, MammaPrint), with personalized treatment plans. The lecture
underlines the necessity of ongoing professional development for healthcare workers at all
levels through postgraduate education, aiming to establish standardized algorithms for early
BC detection. Overall, the lecture aims to provide students with a thorough understanding of
modern principles in breast cancer diagnostics and strategies for enhancing their effectiveness
in Ukraine, considering global trends, national challenges, and innovative approaches.
Keywords: breast cancer symptoms, diagnostic algorithm, artificial intelligence in diagnosis.
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Editorial Article

UDC: 050.8:001.891:174(477)

How articles are prepared for publication in the scientific journals
of the Kharkiv National Medical University

Nakonechna O.A., Shevchenko A.S., Danylchenko S.1., Korneiko 1.V.
Kharkiv National Medical University, Kharkiv, Ukraine

Kharkiv National Medical University (KhNMU) is the founder and publisher of periodical
(quarterly) peer-reviewed scientific journals of open access "Medicine Today and Tomorrow™
(ISSN print 2414-4495, ISSN online 2710-1444), "Experimental and Clinical Medicine"
(ISSN print 2414-4517, ISSN online 2710-1487) and "Inter Collegas" (ISSN online 2409-
9988). We have analyzed the work with manuscripts of articles of these journals and present
readers with a detailed description of the procedures that should help the authors of articles
to effectively cooperate with the editors of these scientific journals in preparing their articles
for publication. The article will also be useful to members of editorial boards and editorial
councils of journals. This publication will help article reviewers determine their readiness for
the procedure. We described both the existing rules and procedures for working with manu-
scripts, as well as the changes that will come into force from the beginning of July 2025. The
article describes the structure of the manuscript, issues of ethics of the researcher and author,
copyright, plagiarism checking, reviewing and editing of manuscripts, the policy of the jour-
nal in cases of violation of ethics, the mission of the journals. The editorial board uses a double
blinded peer review procedure with the participation of at least two reviewers for each article.
Reviewers are invited by editors. The reviewers have the appropriate specialization and ex-
perience in the subject matter of the articles they propose. The editorial board is loyal to the
lack of experience of young authors, but is intolerant of falsification of research results and
plagiarism, creating conflict situations while working on manuscripts. The publication of ar-
ticles and their further use is under the terms of the Creative Commons license (BY -NC-SA).
The editorial board relies on the principles of evidence-based medicine and publishes articles
that contain contradictory issues from the point of view of evidence with a note about their
disagreement with the position of the authors.
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Introduction

Kharkiv National Medical University
(KhNMU) has three quarterly scientific
open access journals, which are included in
categories "bB" of scientific journals of the
Ministry of Education and Science of Uk-
raine [1]: "Medicine Today and Tomor-
row" (MTT) (ISSN 2414-4495, 2710-
1444) [2], "Experimental and Clinical Me-
dicine" (ECM) (ISSN 2414-4517, 2710-
1487) [3] and "Inter Collegas"” (IC) (ISSN
2409-9988) [4], which publish review arti-
cles, original researches, clinical cases, lec-
tures, short scientific reports, reviews in
Ukrainian and English in such areas of
medical science as: Dentistry (221 special-
ties), Medicine (222), Nursing (223), Tech-
nologies of medical diagnosis and treat-
ment (224), Medical psychology (225),
Therapy and rehabilitation (227), Pediat-
rics (228), Public health (229). All manu-
scripts received by the editorial board of
scientific journals are checked for plagia-
rism, editing and peer review according to
a double blind procedure with the partici-
pation of at least two reviewers. The au-
thors of the articles are Ukrainian and for-
eign scientists. The editorial board of sci-
entific journals uses a modern technology
convenient for authors of immediate publi-
cation of each article accepted for publica-
tion "in press” mode. Full issues of journals
are approved by the KhNMU Academic
Council.

The KhNMU scientific journals of are
systematically archived in the repositories
of the V.I. Vernadsky National Library of
Ukraine [5-7], the Scientific Library of
Kharkiv National Medical University [8—
10], and the Zenodo repository of the Eu-
ropean Union [11-13]. KNMU journals are
indexed in scientometric databases such as

Google Scholar [14-16] and OpenAlRE,
while Inter Collegas is also indexed in In-
dex Copernicus [17]. In 2025, all journals
were included in the Ulrichsweb catalog
[18-20].

KNMU holds official publisher status,
and its journals are included in the register
of periodical publications of the National
Council of Television and Radio Broad-
casting of Ukraine [21]. The university has
demonstrated high adaptability to the chal-
lenging conditions of the full-scale war, en-
suring the declared publication frequency
for each of its three journals in 2024, strict
adherence to peer review procedures, and
even an increase in website traffic for the
journals by approximately 3 times at the
beginning of 2025 compared to 2022 (ac-
cording to Crossref data, which demon-
strates Table). The quality of the journals
has also improved, as evidenced by the In-
dex Copernicus rating (the ICV for 2023,
determined in 2024, reached 81.20 com-
pared to 78.28 in 2019), along with a rise
in citation metrics according to Google
Scholar and the Open Ukrainian Scientific
Content Initiative [22]. Preparations are
underway to submit applications for inde-
xing the journals in the scientometric data-
bases Scopus and Web of Science.

The aim of this publication is to de-
scribe the internal procedures for working
with authors' manuscripts during 2021
2024 in the editorial office of scientific
journals of Kharkiv National Medical Uni-
versity, which must be taken into account
by article authors, reviewers and editors.

Materials and Methods

The study was carried out using the
method of system analysis and the compa-
rative method.
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Table. Number of appeals to scientific
journals of KhNMU by DOI for the period
from January 2022 to March 2025
according to the Crossref data

Year-Month Requests Number
2025-03 3,814
2025-02 2,647
2025-01 2,440
2024-12 2,454
2024-11 3,232
2024-10 2,622
2024-09 2,003
2024-08 2,546
2024-07 2,712
2024-06 2,266
2024-05 2,359
2024-04 2,677
2024-03 1,817
2024-02 1,883
2024-01 1,622
2023-12 1,745
2023-11 1,276
2023-10 1,941
2023-09 958
2023-08 1,019
2023-07 1,057
2023-06 986
2023-05 1,489
2023-04 832
2023-03 1,306
2023-02 1,009
2023-01 862
2022-12 801
2022-11 917
2022-10 974
2022-09 1,093
2022-08 537
2022-07 1,203
2022-06 1,113
2022-05 883
2022-04 731
2022-03 1,253
2022-02 960
2022-01 1,094

Results and Discussion

The algorithm for working with manu-
scripts of articles of KhNMU scientific pe-
riodicals, developed during 20212024, is
presented in Fig. The stages of working
with manuscripts and published articles are
as follows:

1. Manuscript acceptance

Authors can send the manuscript of the
article to the editors:

1.1. through the form of submission of
official journal websites [2-4], which re-
quires easy registration of new users;

1.2. to the email addresses of journals

msz.journal@knmu.edu.ua

ecm.journal@knmu.edu.ua
ic.journal@knmu.edu.ua

1.3. to the e-mail addresses of editors

as.shevchenko@knmu.edu.ua

si.danylchenko@knmu.edu.ua

The manuscript must be formatted in ac-
cordance with the current requirements (on
December 31, 2023). This publication is
accompanied by new requirements for ma-
nuscripts, which will come into force on
July 01, 2025.

Before submitting the article, the manu-
script must be read and approved by all au-
thors, who instruct one co-author to be re-
sponsible (for correspondence with the edi-
tors) author. Each new version of the manu-
script (with corrections after review and
editing) submitted to the editorial board
must also be approved by all authors.

The manuscript submitted by the au-
thors for consideration should not repeat al-
ready published articles (including articles
in other languages), should not be submit-
ted for consideration to any other editorial
office during its entire consideration (until
the publication of the article, rejection by
the editors or withdrawal by the authors). If
the authors want to refuse to publish the ar-
ticle, they must inform the editors about it
through the responsible author. If the edi-
torial board does not have productive con-
tact with the responsible author, then it
turns to any other authors of its choice.
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Fig. 1. Algorithm for working with manuscripts of articles of scientific periodicals of KhNMU.
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2. Checking compliance with the
requirements for writing a manuscript

At this stage, manuscripts are checked
according to the following criteria:

2.1. UDC present (relevant for MTT and
ECM journals);

2.2. The names in Ukrainian and Eng-
lish are identical;

2.3. The size of the "Abstract" meets the
current requirements (from July 01, 2025,
abstracts for all types of articles — original
research, literature reviews, clinical cases,
lectures — have a size of 2,200-2,500 cha-
racters with spaces; abstracts in Ukrainian
and English are identical);

2.4. "Abstract"” is structured, it has sec-
tions:

2.4.1. "Relevance";

2.4.2. "Purpose™;

2.4.3. "Materials and Methods" (for ori-
ginal researches a list of used statistical
methods and statistical medical support is
mandatory, for literature reviews —whether
the correct use of statistical methods was
a priority for the selection of sources);

2.4.4. "Research Ethics" (adherence to
the recommendations of the International
Committee of Medical Journal Editors, in
particular ICRP protocols for clinical tri-
als, CONSORT for randomized controlled
trials, which will be described later in this
article; compliance with the rules of ethics
for experiments with humans and labora-
tory animals; obtaining informed consents;
availability of protocols of ethics commit-
tees);

2.4.5. "Results";

2.4.6. "Conclusions™” ("Results" can be
combined with "Conclusions");

2.5. The summary does not contain re-
ferences to literary sources in square bra-
ckets;

2.6. keywords do not repeat the words
of the title of the article, correspond to
MeSH (Medical Subject Headings) [23];

2.7. The text of the article is structured:

2.7.2. "Abbreviations" (for articles con-
taining more than ten abbreviations);

2.7.2. "Introduction” (should contain
references to sources in square brackets;
sources should be in order (1, 2, 3...);

2.7.3."Aim" (in addition to the aim, sec-
tion may contain research tasks, it should
not contain references to sources);

2.7.4. "Materials and Methods" (for
original researches, a list of used statistical
methods and Software is mandatory, for li-
terature reviews — whether the correct use
of statistical methods was a priority for the
selection of sources);

2.7.5. "Ethics" (for original research, in-
formation on compliance with interna-
tional [24-29] and national standards [30]
ethics of research with humans and labora-
tory animals is mandatory, in particular, the
signing by patients of informed consent to
participate in research, treatment, hospita-
lization, etc. [31], as well as the presence of
protocols of ethics committees [32-40],
compliance with ICRP (International Cli-
nical Research Protocols, i.e. planning re-
commendations, conducting and descri-
bing clinical trials of the International
Committee of Editors of Medical Journals,
which ensure their ethics and reliability of
reporting, editing and publication of sci-
entific data) [41], compliance with the
CONSORT (Consolidated Standards of Re-
porting Trials) [42; 43]);

2.7.6. "Results” (may contain figures,
including diagrams, and tables);

2.7.7. "Discussion™;

2.7.8. "Conclusions" (may not contain
references to literature sources in square
brackets; may not contain new data that
have not been described earlier);

2.7.9. "Funding and Acknowledgments"
(may contain information about grants or
government research topics, registration
numbers); mandatory item; if the research
is not carried out within the framework of
the state scientific topic or grant program,
it is necessary to indicate the implementa-
tion of the research component of the work
of the teacher-researcher, at his own ex-
pense, etc.;

PepakuiitHa ctatTe

158

Editorial Article



EkcnepumeHTanbHa i kniHiyHa meguumHa  94(2)2025

Experimental and Clinical Medicine

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

2.7.10. "Authors' Contributions" accor-
ding to the criteria of the International Com-
mittee of Medical Journal Editors (ICMJE)
[44], which includes:

2.7.10.1. cumulative contribution to the
concept, design, data collection or interpre-
tation;

2.7.10.2. participation in the writing or
critical editing of the article;

2.7.10.3. approval of the final version
for publication;

2.7.10.4. Consent to be responsible for
all aspects of the work.

In a form adapted to the request of the
journal, the criteria are described for any
type of article as:

A — concept;

B — design;

C — data collection;

D — statistical processing and interpreta-
tion of data;

E — writing or critical editing of the artic-
le;

F —approval of the final version for pub-
lication and agreement to be responsible
for all aspects of the work (F is mandatory
for each author, A—E must be specified for
at least one author).

2.7.11. "Prospects for further resear-
ches™ (optional item);

2.7.12. "Conflict of interest™;

2.7.13. "Literature” (for articles in Uk-
rainian, if there is at least one source in
Ukrainian in the list; the minimum number
of sources for original research, clinical
cases and lectures is 10, for literature re-
views — 20; the list is compiled without the
use of an autolist, i.e. with manual number-
ing of sources; in the order of mentioning
sources in the text; the style of biblio-
graphic descriptions is Vancouver, adapted
to the current requirements of the editorial
board for manuscripts);

2.7.14. "References” (for articles in Uk-
rainian and English; sources in "Referen-
ces" must be identical to the "Literature”,
go in the order of mentioning the sources
in the text, listed with manual numbering;

the minimum number of sources for origi-
nal research, clinical cases and lectures is
10, for literature reviews — 20; the style of
bibliographic descriptions — Vancouver,
adapted to the current requirements of the
editorial board for manuscripts);

2.7.15. "Information about the authors"
(in Ukrainian and English; the list should
indicate the corresponding (responsible for
communication with the editors) author:

2.7.15.1. surname, first name and last
name (patronymic; in English can be writ-
ten as an initial);

2.7.15.2. academic rank (e.g., Associate
Professor, Professor, Academician of the
National Academy of Sciences of Ukraine)
and academic degree (e.g., PhD, Candidate
of Sciences, Doctor of Sciences);

2.7.15.3. place of employment (institu-
tion, organization, clinic, their subdivisions —
departments, laboratories, units) and posi-
tion (e.g., Assistant Professor, Associate
Professor, Full Professor, Lecturer, PhD
student, Physician, Head of Department,
etc.).

2.7.15.4. postal address (work, home or
PO Box) for correspondence in the order:
street, house, city, postal code, country;

2.7.15.5. e-mail;

2.7.15.6. ORCID;

2.7.15.7. telephone (not published or
shared with third parties);

2.7.15.8. consent to the processing of
personal data in accordance with the re-
quirements of the legislation of Ukraine;

2.7.15.9. consent to the publication of
the article under a standard license Creative
Commons Attribution-NonCommercial-Sha-
reAlike 4.0 International License [45];

2.7.15.10. consent to comply with the
requirements of the public agreement be-
tween the authors and the publisher regar-
ding the publication, its payment, compli-
ance with ethics and sanctions against the
author in case of violation of the require-
ments of this agreement, processing of per-
sonal data in accordance with the legisla-
tion of Ukraine;
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2.8. The text of the manuscript is pre-
sented in one file with all parts of the article
(its text, tables, figures, abstracts in two
languages, literature and information about
the authors) and is formatted in Microsoft
Word (*.docx) font 14 pt Times New Ro-
man black at 1.5 spacing on vertical pages
with margins of 2.5 cm on each side and
1.0 cm paragraph indentation, with text for-
matting level 1 ("main text").

If these requirements are not met, the
manuscript is returned to the responsible
author for processing before being trans-
ferred to reviewers.

3. Checking the manuscript for plagia-
rism

Verification takes place using the Stri-
kePlagiarism program. The borrowing thre-
shold is set at 20% [46]. Detection of pla-
giarism without appropriate references to
sources, falsification of data or published
text by the same authors in another journal
(republication) is considered a gross viola-
tion of the author's ethics. Such a manu-
script is rejected, the cooperation of the ed-
itorial board with the author is terminated.
Detection of republication or falsification
of data after the publication of the article
leads to the cancellation of publication
without reimbursement of the authors'
costs for publication.

4. Article reviewing

Peer review follows a double blind pro-
cedure [47] with the participation of at least
two reviewers. If two reviews are negative,
the article is rejected. If one review is pos-
itive and the other is negative, the editorial
board invites a third reviewer. Ethical re-
quirements for peer review and the proce-
dure for peer review are described in the
publication [48]. The duration of the re-
view is 1 week. If reviewers need addi-
tional time, the review can take up to 2
weeks.

5. Working with reviewers' remarks
and editing the text of the manuscript

Editing of the manuscript takes place
simultaneously with the entry of reviewers'

comments into the text of the manuscript.
All interventions in the author's text are
marked in yellow. If the author(s) agree
with the remarks and corrections of the ed-
itors, they are offered to replace the yellow
marker with a light green one. A separate
publication will be devoted to typical errors
in manuscripts, but we have to note some
points:

5.1. important for the article are the cor-
respondence of the title and aim of the
study;

5.2. The conclusions should answer the
question of whether the aim of the study
has been achieved;

5.3. the discussion should include a com-
parison of the results of one's own research
with the results of similar studies; the coin-
cidence or discrepancies of the results need
to be explained;

5.4. when analyzing literary sources, it
is desirable to briefly retell its content ac-
cording to key parameters:

5.4.1. who, when and where conducted
the analyzed study;

5.4.2. what was the sample of patients,
respondents, laboratory animals;

5.4.3. what statistical methods were ap-
plied;

5.4.4. what result was obtained and what
conclusions did the authors draw;

5.4.5. whether the result differs from the
results of studies with similar designs and
methods;

5.5. standard for the description of
equipment or reagents used in the study:
"apparatus or reagent title, model of the ap-
paratus or reagent series (manufacturer,
country of origin)" [49];

5.6. standard for the description of the
software used for research: "program title,
version (developer, country of origin)"
[50]; examples of descriptions of statistical
software used:

5.6.1. Excel 2019 (Microsoft, USA);

5.6.2. Statistica 13.0 (StatSoft Inc.,
USA);

5.6.3. SPSS 10.0 (IBM, USA);
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5.7. The style of describing the research - articles of congresses and conferences,
should be scientific (not colloquial) and - cardiology and cardiac surgery;
narrative (not synopsis) [51-53]; - dentistry,

5.8. The style of compiling tables - dermatology,
should be concise: repetitions should be - emergency medicine,
combined and placed in the table name, - endocrinology,
table title or in the notes to it [54]; - epidemiology,

5.9. taking into account the multidisci- - experimental medicine,
plinary nature of scientific journals of - forensic medical examination,
KhNMU, it is necessary to adhere to the - gynecology,
principle: "all research methods, scales, - hematology,
classifications should be described so that - history of medicine,
they can be understood by a representative - hygiene,
of any medical specialty who reads the ar- - infectious and parasitic diseases,
ticle"; to do this, it is necessary to briefly - medical ecology,
describe the scale, method, classification - medical psychology,

[55-57], or put a link to such a description - medical radiology,
[58]; - microbiology,

5.10. all abbreviations must be deci- - military medicine,
phered at the first mention, first in the "Ab- - narcology,
stract”, and then again in the text [59-61]; - nephrology,

5.11. if the abbreviation occurs in "Ab- - neurology,
stract"” or in the text of the article only once, - neurosurgery,
it is not needed; - nursing

5.12. no need to use abbreviations in ar- - obstetrics,
ticle titles, keywords, purpose, and conclu- - occupational pathology,
sions; - oncology,

5.13. before abbreviations formed by - ophthalmology,
capital letters, the letters of the words that - organization of health care,
formed these abbreviations have bits writ- - orthopedics and traumatology,
ten in capital letters (for example, - otorhinolaryngology,
"COVID-19 (COronaVIrus Disease - pediatrics and neonatology,
2019)"); - phthisiology,

5.14. In articles in Ukrainian, abbrevia- - physical therapy and rehabilitation,
tions written in English must be deciphered - psychiatry,
in both English and Ukrainian [62]; - public health care,

5.15. all abbreviations in tables and fi- - ship medicine,
gures must be deciphered in the notes, ex- - social medicine,
cept for cases when the article has a section - sports medicine,
"Abbreviations" [63]; - surgery,

5.16. when compiling a list of key- - teaching issues,
words, starting from 3 issues of 2025, we - technologies of medical diagnosis
ask you to choose the first 1-2 words from and treatment,
the following list: - theoretical medicine,

- alternative and complementary medi- - therapy,
cine, - urology;

- andrology, 5.17. epigraphs can be used in articles

- anesthesiology and intensive care, [64; 65];
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5.18. in articles in Ukrainian terms OR
(Odds Ratio), HR (Hazard Ratio) and CI
(Confidence Interval) should be replaced
with Ukrainian equivalents;

5.19. formulas are inserted into the man-
uscript using the Equation Editor [66-68];

5.20. writing data in the form of "[a+b]
unit of measurement™ must contain square
brackets [69];

5.21. chart columns have or contain nu-
meric values [70], or the chart must have
"Data Table" enabled [71];

5.22. the digital axes of the graphs must
be labeled (parameter name, unit of meas-
urement) [72; 73];

5.23. the spelling of all names should be
done in the following order: "first surna-
mes — then initials" [74-77];

5.24. the editors welcome the writing of
articles by co-authors from different coun-
tries [78-83], writing articles on interdisci-
plinary areas [84-88], adding to articles
FAIR-data [89], which provide "Findable",
"Accessible™, "Interoperable” and "Reusa-
ble" data sets on genes, chemical compo-
unds, morbidity, etc.;

5.25. In literature reviews, it is neces-
sary to adhere to the principles of PRISMA
(Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) [90-92]:

5.25.1. aim according to the scheme
PICOS (Population, Intervention, Compar-
ison, Outcome, Study design) — the struc-
ture of the formulation of a research ques-
tion in systematic reviews, their key me-
thodological framework that answers the
question: who is the object of research?
what are the criteria for inclusion/exclusion
of participants? what method/therapy/ap-
proach is being investigated? what is the
intervention compared to? what indicators
are evaluated? which are main and secon-
dary results? what types of studies were in-
cluded in the review?);

5.25.2. registration of the study protocol
(e.g. in PROSPERO, International Pro-
spective Register of Systematic Reviews,
i.e. in an international database for the pre-

registration of systematic review protocols
in order to prevent duplication of work and
increase the transparency of research);

5.25.3. systematic search for sources:

5.25.3.1. Using multiple databases
(PubMed, Scopus, Cochrane etc.);

5.25.3.2. detailed description of the
search strategy (keywords, filters, lan-
guages);

5.25.4. selection of sources according to
criteria:

5.25.4.1. double-blind review;

5.25.4.2. inclusion/exclusion based on
PICOS;

5.25.5. determining the quality of re-
search with tools for assessing the risk of
bias (e.g., Cochrane RoB 2 [93], quality as-
sessment scales of non-randomized trials
NewCastle-Ottawa (NOS) [94]);

5.25.6. data synthesis;

5.26. when describing compliance with
the ethical standards of medical research, it
should be borne in mind that the first doc-
ument on modern standards was the Nu-
remberg Code (1947) [24], which describes
the principle of voluntary consent, harm
minimization, and scientific validity, but
most ethics commissions refer primarily to
the Declaration of Helsinki (1964, last re-
vised 2013) [25] developed by the World
Medical Association. This declaration de-
scribes not only informed consent and con-
fidentiality, but also the protection of vul-
nerable groups, which is important for me-
dicine-related research [95; 96]. The previ-
ously mentioned Convention on Human
Rights and Biomedicine (Oviedo, 1997)
[26] prohibits illegal experimentation, re-
quires patient consent, and regulates the
use of genetic data, and the International
Guidelines CIOMS (Council for Interna-
tional Organizations of Medical Sciences)
and ICH (International Council for Harmo-
nisation (of Technical Requirements for
Pharmaceuticals for Human Use) — clinical
trial standards, as well as the prevention of
duplication of trials to ensure faster patient
access to safe and effective medicines;
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5.27. Ukrainian and foreign authors
should take into account that the legislative
regulation of experiments (trials) with the
participation of people in Ukraine occurs at
the expense of:

5.27.1. Constitution of Ukraine [97],
Article 28 of which guarantees the right to
voluntary consent to medical experiments;

5.27.2. Law of Ukraine "Fundamentals
of the legislation of Ukraine on health care"
(1992) [98], which regulates informed con-
sent (article 43) and confidentiality of me-
dical data [99; 100];

5.27.3. Law of Ukraine "On Medicines"
(2014) [101], which defines the rules for
clinical trials of drugs;

5.27.4. Order of the Ministry of Health
of Ukraine N0.690 on September 23, 2009
[102], detailing the ethical requirements
for biomedical research;

5.28. International standards for animal
experimentation that must be followed are:

5.28.1. EU Directive 2010/63/EU [28],
which requires minimizing animal suffer-
ing, replacing experiments with alternative
methods, and justifying the need for re-
search;

5.28.2. Council of Europe Convention
for the Protection of Laboratory Animals
(ETS 123, 1986) [29], which regulates the
conditions of keeping animals and the eth-
ical norms of experimental procedures;

5.28.3. Declaration "3R" (Replacement,
Reduction, Refinement) [103], which is
aimed at replacing animals with other me-
thods, reducing their number and impro-
ving the conditions of experiments;

5.29. the use of images in articles that do
not belong to the authors of the article is
possible only with the written consent of
the owner (with the exception of lectures
[104]), but a reference to the source of the
image is mandatory;

5.30. names of medicines must be Inter-
national Nonproprietary (chemical) Names
(INN), not by proprietary/trade names: The
use of trade names may indicate the hidden
influence of pharmaceutical companies (re-

search sponsorship) [105; 106]. In section
5.4.5 of the rules of the ICMJE [41] it is
clearly stated that scientific publications
must use INN, and commercial titles can
only be added in parentheses at the first
mention. Cochrane reviews and meta-ana-
lyses also ban commercial titles to avoid
bias [107].

In matters of Ukrainian grammar and
spelling, the editorial board is guided by
the "Ukrainian spelling” [108], developed
by the National Academy of Sciences of
Ukraine and O.O. Potebnia Institute of Lin-
guistics of the National Academy of Sci-
ences of Ukraine, an official document de-
fining the norms of the Ukrainian literary
language, approved by the Cabinet of Min-
isters of Ukraine (the current standard has
been in force since 2019, replacing the pre-
vious spelling of 1993). Some rules for
writing a scientific text of articles are not
general grammatical norms, but a standard
of the editorial board.

After the author's work with the com-
ments of reviewers and editors, the manu-
script is returned to the editorial office. If
the reviewers asked for a second revision
of the manuscript after corrections, the
manuscript is provided to them. In other
cases, the editors check the corrections (for
manuscripts in English, the manuscript is
additionally checked by a native English
speaker).

6. Decision by the editorial board to ac-
cept the article for publication or to reject
it

The editors inform the corresponding
author about this decision.

7. Article layout (camera-ready manu-
script)

The layout of the article is provided to
the responsible author for criticism or ap-
proval. The publication must be approved
by all authors.

8. Payment for publication

The cost of publication in the journals
MSZ and EKM as of April 01, 2025 (in-
cluding VAT) is:
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8.1.1. for a single article of a postgradu-
ate student of KhNMU — 45 UAH per man-
uscript page (approximately $1);

8.1.2. for a single article of an employee
of KhNMU with a scientific degree — 55
UAH per page of the manuscript;

8.1.3. for any number of authors from
other institutions and organizations, for
two or more authors from KhNMU — 75
UAH per page;

8.2. publication in the journal Inter
Collegas as of April 01, 2025 is free of
charge.

9. Publication of the article on the jour-
nal website and activation of DOI

9.1. immediately after the approval of
the article layout by its authors, the article
is published on the site in press mode (with
the DOI and the total number of pages ac-
tivated, without a final page spacing) [109]
(Fig. 2);

9.2. after the completion of the editors'
work on all articles of the issue, the articles
are arranged in the required order; final
pages are added to articles; previously ac-
tivated DOIs remain unchanged [110]. All
authors receive by e-mail informing them
that the work on the collection is completed:

pages have been added to the articles, the
cover, initial data and table of contents
have been added to the collection.

10. Archiving articles and adding them
to catalogs

10.1. Full issues of KhNMU journals
are archived in the repositories of KhNMU
and the EU (Zenodo);

10.2. individual articles are archived in
the repositories of the V.I. Vernadsky Na-
tional Library of Ukraine and the EU (Ze-
nodo);

10.3. article descriptions are entered
into catalogs Google Scholar (MC3, EKM
and IC) and Index Copernicus (IC).

Archiving is important for the preserva-
tion of electronic copies of logs in wartime
uncertainty, when some logs ceased to ex-
ist due to the destruction of servers during
shelling, and their restoration took a long
time [112; 113].

11. Long-term support for the publica-
tion existence

According to the conditions for the pro-
vision of DOI identifiers by the Crossref
organization, the publisher must ensure the
existence of publications for at least 5 years
after the end of the journal publication [114].

Cite in Vancouver style as: Korneyko I, Petrova O, Krainenko O, Ovsiannikova H. English-medium instruc-
tion in European medical schools: availability and distribution. Inter Collegas. 2025:12(1):11p. In press.

https://doi.org/10.35339/i¢.2025.12.1.kpk

Archived: https://doi.org/10.5281/zenodo. 15245658

Cite in Vancouver style as: Korneyko I. Petrova O, Krainenko O, Ovsiannikova H. English-medium
instruction in European medical schools: availability and distribution. Inter Collegas. 2025:12(1):75-85.

https://doi.org/10.35339/ic.2025.12.1 kpk

Archived: https://doi.org/10.5281/zenodo. 15245658

b

Fig. 2. Bibliographic descriptions of the article of the journal Inter Collegas
in press mode (a) and in final form (b), example [111].
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The plan for the preservation of digital dical science. The journals adhere to the
content of the publisher of KhNMU is to principles of evidence-based medicine, pro-
preserve articles and complete collections moting the advancement of medical sci-
in open repositories of KhNMU, the V.I. Ver- ence, and academic integrity. All articles
nadsky National Library of Ukraine and the are subject to plagiarism checking, editing,
EU (Zenodo). The editorial board pub- and peer review under a double-blind pro-
lishes open reviews of published articles, if cedure.
any. This material in Ukrainian [115]. 2. The algorithm of working with man-

Conclusions uscripts includes their consistent verifica-

1. Scientific journals of Kharkiv Natio- tion and improvement to the state of a fin-
nal Medical University ("Medicine Today ished scientific product capable of present-
and Tomorrow" (ISSN 2414-4495, 2710- ing the scientific achievements of special-
1444), "Experimental and Clinical Medi- ists and organizations on a public "plat-
cine" (ISSN 2414-4517, 2710-1487) and form™, which contributes to the develop-
"Inter Collegas" (ISSN 2409-9988)) are ment of world medical science and interna-
peer-reviewed open access journals that tional scientific cooperation.
publish articles in all areas of modern me- Conflict of interest is abcent.
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SIK TOTYIOTH 10 NYBJIKAII CTATTI HAYKOBHUX KYPHAJIIB XAPKIBCh-
KOTI'O HAHIOHAJIBHOI'O MEJIMYHOI'O YHIBEPCUTETY

XapkiBChKHUH HalllOHATLHUN MenuHul YHIBepceuTeT (XHMY) € 3aCHOBHMKOM Ta BUAABIIEM
nepioanYHUX (IOKBApTATbHUX) HAYKOBUX PEIEH30BAHHUX >KYPHATIB BIIKPUTOTO JIOCTYITY
«Menurmna cboroHi i 3aBTpa» (ISSN print 2414-4495, ISSN online 2710-1444), «Excrepu-
MeHTalIbHa 1 KiniHiyHa Meauimaay (ISSN print 2414-4517, ISSN online 2710-1487) Ta "Inter
Collegas™ (ISSN online 2409-9988). Mu npoanaiizyBajid poOOTy 3 PyKOITUCAMHU CTATEH IHX
JKYypHAIB Ta MPEACTABISIEMO YHUTaYaM JIETAIbHUN OMUC MPOIEAYD, IKUI Ma€ TONOMOITH aBTO-
pam craTeil e)eKTUBHO CITIBIPAIIOBATH 3 PENAKIISIMU IUX HAYKOBUX *YpHAaJIIB y MIATOTOBLI
ix craTeii 10 omyOnikyBaHHs. CTaTTs TakoXX OyJie KOPUCHOIO WieHaM peJaKIifHUX KoJIeTii Ta
penakuiiHuX paj )KypHaliB. PerieH3enTam crateil s myOumiKamis JOITOMO)Ke BU3HAYHTH CBOIO
TOTOBHICTH J0 MpOLEAypU. MU omucaiy K iCHYIOUM MpaBuiia Ta IPOLEAypH poOOTH i3 pyKo-
MUCAaMH, TaK 1 3MiHH, SKi MOYHYTH TiSTH BiA moyarky JunHas 2025 poky. CtaTTs onmcye CTpyK-
Typy PYKOIIUCY, TUTaHHS €THKHU JIOCIiTHUKA Ta aBTOpa, aBTOPCHKI MpaBa, MEPeBipKy Ha IuIa-
riat, perieH3yBaHHs Ta pelaryBaHHs PYKOMKCIB, TOJITUKY KypHATY y BUMAIKaX MOPYIICHHS
€THKH, MICII0 )XypHamy. Pefakiiiss BUKOPUCTOBY€E TOJIBIMHY 3aCIiIJIEHY IPOIEAYPY peLeH3y-
BaHHS 32 Y4acTIO SIK MIHIMYyM JIBOX PELIEH3EHTIB I KOXKHO1 CTaTTi. PelieH3eHTIB 3anpouryoTh
YJIeHU PeNaKIiHUX KoJeriid. PelieH3eHTy MaroTh BiNOBIAHY CIEIliai3alliio Ta TOCBig 3a Te-
MaTHKOIO 3aIIPOTIOHOBAHUX HUMHM cTaTeil. Pemakiis osuibHA 10 HECTadi JOCBILY Y MOJOIHMX
aBTOPIB, IIPOTE HETOJEpaHTHA 10 (anbcudikaiii pe3yabTaTiB HAYKOBUX JOCIIIKEHb Ta IJIari-
aTy, CTBOPEHHS KOH(MIIKTHUX CUTYyalil mig yac podotu Haj pykonucamu. [lyOmikamist crareit
Ta X MoAanbIle BUKOPUCTaHHA BiIOyBaeThcs Ha ymMoBax mineH3ii Creative Commons (BY-NC-
SA). Penaxkiiist ciupa€eThest Ha TPUHITUITN IOKA30BO1 MEAUITMHY Ta MyOJIIKY€ CTATTI, SIK1 MICTSTh
CyIIepewInBi 3 TOYKHU 30py JOKA30BOCTI MUTAHHS 3 IPUMITKOIO PO CBOIO HE3TO/Y 3 MO3UIIIEI0
aBTOPIB.

Knmwuoei cnosa: ooxazosa meouyuna, noosiiine 3aciiniene peyenzysannsi, Komimem
3 emuxu nyonikayiu, HAyKosi HCYPHAIU BIOKPUMO20 OOCMYNY.
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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. Name..."), 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 canceled 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);
¢ (Latin — celeritas) is the speed of light in a vacuum (~299.792.458 m/s).

29. Additional requirements effective from 01.07.2025:

29.1. FAIR data (e.g. 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;

e 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", “clinical case™ or "case study", "lecture"),
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).

Ethics Ethics International and national declarations, standards for patients and laboratory animals, in-
formed consent, protocols of ethics commissions should be indicated. For literature
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In Ukrainian | In English Content

reviews, it should be noted that studies were selected whose authors adhered to ethical
standards.

Results Results The most significant results should be indicated.

Conclusions | Conclusions | It must be indicated whether the research objective 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.

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).
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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
N0.690 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:

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. "Conflict of interest" — a mandatory section. The absence of a conflict of interest must be indicated by the phrase:
"Conflict of interest is absent".

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);
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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: street, house, city, postal code, country;
31.24.5. E-mail;

31.24.6. ORCID;

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-NonCommercial-
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

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-31;
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.
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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, Chaerkady-R,Pandey-A- et al. Ablation of Dicer
leads to widespread perturbation of signaling pathways. Biochem Biophys Res Commun. 2015 Ju-31; 463(3):389-94.
dei: DOI: 10.1016/j.bbrc.2015.05.077. Epub-2015-May-36- PMID: 26032504; PMGCID:-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-
lishing houses should be replaced with "USSR". Disagreement with these rules leads to the rejection of the article.

32.4. All parts of the bibliographic description of the source must be in one language: either all in Ukrainian or all in
English. Transliteration is prohibited.

32.5. Doubled pages in the page interval are shortened. For example, instead of "964-967" they write "964-7". If there are
up to 7 authors, all of them must be indicated. If there are 8 or more authors, indicate the first 6, then write "etc."”

32.6. Authored book:

Lisovy VM, Olkhovska LP, Kapustnyk VA. Fundamentals of Nursing: Textbook. 3 edition, revised and supplemented.
Kyiv: VSV "Medicine"; 2018. 912 p. Available on: https://is.gd/ssaAtO

Please note: to link to the Internet page, the link shortening service https://is.gd

The manuscript should not contain active sources (blue font, underlined text).

Not "https://is.gd/ssaAtO", but "https://is.gd/ssaAtO"

The words "textbook™, "3" edition, revised and supplemented" are written in full, without abbreviations.

When referring to a book in the text of the article, if the source has more than 20 pages, the pages where the cited text is
located should be indicated: "text [4, p. 127] text".

32.7. Edited book:

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

Please note: after full interactive links (with https://), the period is not placed.
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32.8. Book by authorship and edit:
32.8.1. in two volumes (volumes without pages)

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. The first of two volumes:

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. Part of the book:

Speroff L, Fritz MA. Clinical gynecologic endocrinology and infertility. 7" ed. Philadelphia: Lippincott Williams & Wil-
kins; 2005. Chapter 29. Endometriosis. P. 1103-33.

32.10. Foreign dissertation:

O’Brien KA. The philosophical and empirical intersections of Chinese medicine and western medicine [dissertation].
Melbourne, AU; Monash University; 2006. 439 p.

32.11. Ukrainian Dissertation:

32.11.1. in Ukrainian for the section "Literature"

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 Strategic
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