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DOL: 10.14739/2310-1210.2022.1.240300 @) 017 rHAaAbHI AOCAIAXKEHHSA

B3aeMo03B’A30K LUpKyAtorouux MikpoPHK i3 AiniAHMMK noka3HuKamu
NPY NOEAHAHHI iLuemiuHOi XBOPOOM cepuA 3 LyKpoBUM AiabeTtom 2 TUNy

C. A. Cepik@*ACPEF E M. CeppobiHcbka-KaHiBeub 222, T. M. Bonaap DB CE

AY «HauioHaAbHUI iHCTUTYT Tepanii imeHi A. T. Manoi HauioHaAbHOT akapaeMii MEAUUHKMX HayK YKpaiHW», M. XapkiB

A - KOHLIEMNLLS Ta AM3aMH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

MeTta po6oTy — BUBYMTY PiBHI LMpKymioumx MikpoPHK-27a, -221 Ta iXHi B3aEMO3B'S3ku 3 NiNigHMMM NOKa3H1KaMM y XBOPUX Ha
iemivny xsopoby cepus (IXC) Ta uykposui giabet 2 TUny.

Marepianu Ta metoau. Y gocnimkeHHs 3anyunnu 58 nauieHTis 3 IXC i uykposum giabetom 2 Tuny, 22 xsopux Ha IXC 6e3 giabety
i 19 3nopoBux ocib koHTponbHOI rpynn. MikpoPHK-27a-3p i -221-3p BU3Havanu y nna3smi Kposi METOAOM NOMiMepasHoi NaHLKroBoi
peakuii B pexxumi peanbHoro Yacy. [ins Hopmanisauii BukopuctoByeanu mMany saepHy PHK UG.

PesyniraTu. HaiHvkui piBHi Lpkyntoroumnx MikpoPHK-27ai-221 BusiBunmn y xsopux Ha IXC Ta giabet. 3meHweHHs 06ox mikpoPHK
y NauieHTiB i3 AiabeToM BUSIBUNOCS 3HaYYLLMM NOPIBHSHO HE Tirlbku 3 KoHTponeMm (p = 0,024, p = 0,006), ane i 3 xBopumu Ha IXC
6e3 piabety (p = 0,011, p = 0,001). ¥ nauienTis 3 IXC 6e3 piabety piHi MikpoPHK-27a i -221 3miHtoBanMcs HeCyTTeBO.

Y xBopux Ha IXC i3 niabeTom piBeHb MikpoPHK-221 BiporigHO Mo3uTUBHO KOpErioBaB i3 XONecTePUHOM NiNonpoTEiHIB BUCOKOT
winsbHocTi (XC NINBLL) (R = 0,382, p = 0,003), a MikpoPHK-27a 3 norpaHn4HOL0 CTaTUCTUYHO 3HAYYLLICTIO HeraTyBHO KopentoBarna
3 Tpurnivepuaamu (TI) (R =-0,284, p = 0,051), noautueHo — 3 XC JIMBLL (R = 0,257, p = 0,078). Huwxuwni pieHb MikpoPHK-27a
(NepLua TePTMb) acoLitoBaBcs 3i 3HaYyLLMM 36inbLueHHsIM TI nopiBHSHO 3 TpeTLOt0 TepTunIio (p = 0,004) Ta 3HaYYLLMM 3MEHLLEH-
Hsm XC JTNBLL nopieHsiHO 3 gpyroto (p = 0,001) Ta TpeTboto (p = 0,023) Teptunamu. MavieHT 3 HaHWK4MM piBHeM MikpoPHK-221
(nepwa TepTUNL) Manu cyTTeBO 3HMKeHuI piseHb XC JNBLL wopo Tpetboi Teptuni (p = 0,007).

BucHoBkuM. Pesynbratv nokasanu 3HayyLLe 3HWKeHHs! piBHIB LUpKymioroumnx MikpoPHK-27a Ta -221 y xsopux Ha IXC i3 LykpoBum
fiabetom 2 TMNy Ta BiACYTHICTb 3MiH 060X MikpoPHK y naujeHTiB 6e3 giabety. Y xBopux Ha IXC i3 giabeTom Himkya ekcnpecis
MikpoPHK-27a acoujtoBanacs 3i 3HauyLumm nigeuLLeHHam TI Ta cyTTeBuM 3HkeHHsM piBHa XC JTMNBLL, a Huxunit piBeHb Mikpo-
PHK-221 acouitoBaBcst Tinbku 3i ameHweHHsam XC JTNBLL.

Correlation between circulating microRNA and lipid indices
in patients with ischemic heart disease and type 2 diabetes mellitus

S. A. Serik, E. M. Serdobinska-Kanivets, T. M. Bondar

The aim of the study was to investigate circulating miRNAs-27a, -221 levels and their correlations with lipid indices in patients
with ischemic heart disease (IHD) and type 2 diabetes mellitus.

Materials and methods. The study included 58 patients with stable IHD and type 2 diabetes mellitus, 22 IHD patients without
diabetes and 19 healthy controls. MicroRNAs-27a-3p and 221-3p were determined in blood plasma by real time polymerase chain
reaction. U6 small nuclear RNA was used for normalization.

Results. The lowest levels of circulating miRNAs-27a and -221 were in IHD patients with diabetes. The decrease in the levels
of both microRNAs in patients with diabetes was significant not only in comparison with the control group (P = 0.024, P = 0.006),
but also with patients without diabetes (P = 0.011, P = 0.001). In IHD patients without diabetes, microRNAs-27a and -221
levels did not change significantly. In IHD patients with diabetes, microRNA-221 showed a significant positive correlation with
high-density lipoprotein cholesterol (HDL-C) (R = 0.382, P = 0.003). MicroRNA-27a was correlated negatively with triglycerides
(TG) (R =-0.284, P = 0.051) and positively — with HDL-C (R = 0.257, P = 0.078) at a borderline significance level. The lower
level of microRNA-27a (the 1¢ tertile) was associated with significantly increased TG level in comparison with the 3" tertile
(P = 0.004), and significantly decreased HDL-C level in comparison with the 2" (P = 0.001) and the 3¢ (P = 0.023) tertiles.
Patients with lower microRNA-221 level (the 1¢ tertile) had significantly reduced HDL-C level in comparison with the 3" tertile
(P =0.007).

Conclusions. The results have demonstrated the significant decrease in circulating microRNAs-27a and -221 levels in IHD pa-
tients with type 2 diabetes mellitus and no change in both microRNAs in patients without diabetes. In IHD patients with diabetes,
the lower expression of microRNA-27a was associated with the significant elevation of TG and the significant decrease in HDL-C.
The lower microRNA-221 level was associated only with the significant decrease in HDL-C.

B3aumocBasb LupkyAupytowmux MMKpoPHK ¢ AunuaHbIMKM nokasaTteraMu
NpY coueTaHUM ULIeMUYecKoir bone3HU cepaLa ¢ caxapHbiM AuabeTom 2 TMna

C. A. Cepuk, 3. H. CeppobuHckas-Kanueel, T. H. BoHaapb

Llenb paboTbl — M3yunTb YPOBHM LMPKynupytoLwmx MukpoPHK-27a, -221 1 nx B3auMOCBSA3N C NMUMMAHBIMKU MOKasaTensMu y
6onbHbIX Memmndeckoit 6onesmbto cepaua (MBC) u caxapHbim anabetom 2 Tuna.
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Martepuansi n metoAs!. B uccrnenosarme Bkntoumnm 58 naumeHTos co ctabunbHoi IBC n caxapHbiM Anabetom 2 Tuna, 22 60nbHbIX
WBC be3 anaberta u 19 300poBbIX UL KOHTPONLHOMN rpynnbl. MukpoPHK-27a-3p v -221-3p onpeaensny B nnasme KpoBY METOLOM
NonMMepasHoN LiEMHOM peakLun B pexxume pearnbHoro BpemeHu. [ins Hopmanuaaumuy ucnonb3osany manyto saepHyto PHK UG.

Pesynkrathl. Camble HU3KVe YPOBHM LMPKYNpyroLwmx MukpoPHK-27a 1 -221 yctaHoeneHs! y 6onbHbix BC v gnabetom. YmeHb-
weHne obenx MukpoPHK y nauneHToB ¢ AnabeTom okasanoch 3HaYMMbIM MO CPABHEHMIO He TOMbKO C KOHTponem (p = 0,024,
p =0,006), Ho u ¢ 6onbHeIM VBC 6e3 anabeta (p = 0,011, p = 0,001). Y naumentos ¢ VIBEC 6e3 gnaberta yposHn MukpoPHK-27a n
-221 N3MeHsANNCh HecyLecTBeHHO. Y 6onbHbIx IBC ¢ anabetom ypoBeHb MkpoPHK-221 [ocToBEpHO NONOXUTENBHO KOppenu-
pOBar ¢ XONecTePUHOM IMMONpoTeNHOB Bbicokow nnotHocTh (XC JTMBIM) (R = 0,382, p = 0,003), a MmukpoPHK-27a ¢ norpaHuyHoi
CTaTUCTUYECKOW 3HAUMMOCTBIO HEraTUBHO koppenupoBana ¢ Tpurnuuepuaamm (TI) (R =-0,284, p = 0,051), nonoxuTensHo — ¢
XC NnBMM (R = 0,257, p = 0,078). bonee Hu3kuin ypoeeHb MUkpoPHK-27a (nepBast TepTurb) accoLumpoBarncs o 3Ha4uMbIM
yBenuyennem TI no cpaBHEHUIO ¢ TpeTber TepTunbio (p = 0,004) n 3HauMmMbImM cHnkeHnem XC JIMBIT no cpaBHEHUIO CO BTOPOIA
(p =0,001) n Tpetben (p = 0,023) Teptunsamu. MauneHTsl ¢ 6onee HU3KUM ypoBHeM MUKPOPHK-221 (nepeasi TepTunb) nmenu
3HaYUTENbHO CHIKEHHBI ypoBeHb XC MBI otHocuTensHO TpeTbelt Teptunm (p = 0,007).

BbiBoabl. Pe3ynbraThl nokasanu 3HauMTeNbHOE CHIBKEHWE YPOBHEN LMpKynupytoLmx MukpoPHK-27a 1 -221 y 6onbHeix MBC ¢
caxapHbIM A1abeToM 2 Tna u oTcyTCTBIE M3MeHeHu 06oux MukpoPHK y naumeHToB 6e3 anabeta. Y onbHbix MBC ¢ auabetom
6onee Hukas akcnpeccust MukpoPHK-27a accounmpoBanack o 3HauMMbIM MOBbILEHWEM T 1 3HAUMMBIM CHIKEHUEM YPOBHS!

XC JINBT1, a Hu3kui ypoeHb MukpoPHK-221 accoummpoBancs Tornbko ¢ ymeHbLueHrem XC JIMBI.

LlykpoBui giabeT 2 TUMy acoLiloeTbCs 3 LLIMPOKAM CMEKTPOM
MaKpo- i MIKpPOCYAUHHUX YCKMaAHEHb, L0 3YMOBIIOIOTH
OCHOBHY YaCTWHY MeauKo-colianbHoro Taraps giabery i
MPW3BOAATb 10 CKOPOYEHHS! TPUBAOCTI KUTTS NALliEHTIB,
3HWXKEHHS 1horo skocTi [1]. Xoya BaxnuBi BCi CyAMHHI
yCKnaaHeHHs aiabeTy, NpoBiAHOK NPUYMHOKD rocniTanisaLin
i CMepTi XBOpUX Ha LyKpoBWIA fiabeT 2 Tuny € iluemivHa
xBopoba cepus (IXC) [2]. 3a gaHumn peectpy CLARIFY,
B NAaUiEHTIB i3 XPOHIYHUMU KOPOHAPHUMMU CUHAPOMAaMK
LyKpOBMI AiabeT acouitoeTbest 3i 3BINbLIEHHSIM PU3NKY
cepueBo-cyanHHoi (Ha 39 %) Ta 3aranbHoi (Ha 38 %)
CMEPTHOCTi HE3aneXHo Bif AemMorpadiyHuxX AaHuX, aHaMm-
Heay, hpakLiii BUKuZY niBoro LWnyHo4ka abo 3acTocyBaHHs
npenapariB BTOPUHHOI MPOiNakTuky (30KkpeMa aHTUTPOM-
6ounTapHux npenaparis i ctatuhig) [3]. Lli gani BusHavatotb
HEeOOXiAHICTb NOLLYKY HOBUX arpeCUBHUX MPOINaKTUYHUX i
TepaneBTUMHUX CTPaTErill 3MEHLLIEHHS CEPLIEBO-CYANHHOMO
pu3nKy. HaBaxnmeille 3Ha4eHHs Mig vac po3pobreHHs
LMX 3axX0fiB Mae 3'ACYBaHHS MOMEKYNAPHUX MeXaHi3MmiB
PO3BUTKY Ta MPOrpecyBaHHsi aTepocknepoay npu aiaberi.
Y naroreHesi cepLieBo-CyAMHHNX 3aXBOPHOBaHb BaXmu-
Be 3Ha4YeHHs1 MatoTb Hekoaytodi PHK, HanbinbLL BYBYEHUMM
€ MikpoPHK — mani Hekopytoui PHK 3aBmoBxku 17-22
HykneoTuzis [4]. OcTaHHs Bepcist oHnaiiH-6a3v miRBase-22
Bkntodae 1917 nonepegHukia i 2654 3pinux mikpoPHK nito-
AnHn. MikpoPHK npurHivytoTb eKcnpeciio LinboBKX reHiB
Ha nocTTpaHcKpunuinHomy pieHi. OgHa mikpoPHK moxe
BMMBATH HA COTHI reHiB-MiLLeHeN, | Byab-sKii OKpEMMIA reH
MOKe BYTI MilLleHHIO AN MHOXMHHUX MikpoPHK.
Pesynbratn YuCneHHUX ekcnepuMeHTansHUX Jochi-
[DKEHb AAtOTb NiACTaBM BBaxaTy, Lo MikpoPHK — knto4osi
perynsTopu MOMEKYNSAPHUX MEPEX Y PO3BUTKY Ta (PyHK-
LioHyBaHHi 6araTbOX TWUMIB KMiTUH, @ TaKOX Yy NaToreHesi
cepLeBo-CyaAnMHHNX (30kpema atepockneposdy i IXC),
kapaiomeTaboniyHux (Bkmoyarum gucninigemii, piaber)
3axBoptoBaHb [4,5]. Y BionoriyHux pignHax BUSIBNSIOTh
Mo3aKniTHHI, LmpKyrtorodi MikpoPHK; ix akTuBHO gocnimpxy-
10Tb 5K OTEHLIiHI Biomapkepu 4ns cTpatudikaLlii naLieHTis
abo moHiTopyBaHHs nepebiry 3axBoptoBaHb. HelloaasHo
BCTaHOBUNW, WO LupKyntotodi MikpoPHK sk perynstopu
OpraHHOro roMeocTasy MOXyTb 3a6e3nedyBaTh MiXKKITITUHHY
rOPMOHONOZIGHY KOMYHIKaLLito MiX KNITUHAMK Pi3HWX TUMIB
[4]. OpHak poci He 3'sicoBaHa yHKLoHarNbHa 3Ha4yLLICTb
B3aeMO03B'A3kiB MikpoPHK Ta ixHix milueHel Ha opraHismo-

BOMY piBHi, BNnuB edbekTiB MikpoPHK y KOHKpETHUX TUnax
KNiTWH Ha opraHi3m 3araiom [5).

Baxnuea npobrnema npu piabetnyHux cepLeso-cy-
AVHHNX 3aXBOPIOBAHHAX — 3B’A30K MiXK NinigHAM 06MIHOM i
MikpoPHK [6]. [locnimkeHHs OCTaHHiIX AeCATUNITL Mokasanm
BaxnmBi (hyHKLUiT MikpoPHK y perynsuji ninigHoro o6miny
Ta rinepninigemii [7]. BuaHaumnu yumano mikpoPHK i3
MiATBEPAKEHNMMN TEHAMU-MILLEHSMM, LLO KOHTPOSIOIOTh
meTaboniam ninigis i ninonpoteitis [8]. OpHa 3 MikpoPHK,
L0 KOHTpOMIOKTL BaraTo reHis ninigHoro romeoctasy, —
mikpoPHK-27a [8,9]. 3 iHworo 6oky, rinepninigemis Moxe
BMMBATU Ha ekcnpecito cneumdivuHmnx mikpoPHK, ski pe-
rYMioKTb EKCMPECHo reHiB, LWO BidirpatoTb BaXNWBY porb B
iHiLjauii Ta NporpecyBaHHi atepoCKNepoTUYHUX YPaXKeHb
[10]. Oo mikpoPHK, ekcnpecisi kX CyTTEBO 3MIHIOETLCA
MpW BUCOKWX KOHLIEHTPALISIX XONeCTepuHy MinonpoteiHiB
HW3bKOT WinbHocTi (XC MMHLL), HanexuTs mikpoPHK-221
[10]. MikpoPHK-27a 1a -221 3any4eHi B perynsiito 6aratsox
naTodisionorivyHMX NPOLECIB, aCOLNOBaHMX 3 NaTOreHe30M
aTepockeposy Ta Lykposoro aiabety 2 tuny [11-15]. 3mikn
piBHiB LMx MikpoPHK BMsBUNM B LMpKYynALii nauieHTiB i 3
IXC, i 3 piabeTom [16-18].

MeTa po6otu

BuBunTu piHi Umpkyntotounx MikpoPHK-27a, -221 Ta ixHi
B32€MO3B'A3KM 3 NiMgHMMM MOKa3HUKaMI Y XBOPUX Ha iLue-
Mi4Hy XBOpOOY cepus Ta LiykpoBui diabet 2 Tuny.

Marepianu i MeToAU AOCAIAKEHHA

[ocnimxeHHs 30iNCHANM 3 4OTPUMaHHAM OCHOBHMX Bio-
€TU4HMX nonoxeHb KoHeeHLiji Pagu €Bponu npo npasa
nopnHy Ta BiomeamumHy (Big 04.04.1997 p.), FenbCiHCbKOT
Aeknapauii BcecBiTHbOI MeauyHOi acouialii npo eTuyHi
MPVHLMNKN 30JIACHEHHS HAYKOBMX MEAWYHUX [OCTDKEHb
3a yyacTio noguHu (1964-2008 pp.), a Takox Hakasy
MO3 Ykpainn Ne 690 Big 23.09.2009 p. Yci yyacHuku
AocnimKeHHs nignucany iHhopMoBaHy 3rofy Ha y4acTb.
Y pocnimkeHHs 3anyumni 58 nauienTie 3 IXC ta cynyT-
HiM LlykpoBuM AiabeTom 2 Tuny, 22 XBOpUX Ha CTabinbHy
IXC 6e3 piabeTy; rpyna KoHTpomto — 19 NpakTU4YHO 300POBX
ocib. fliarHo3 IXC BepudhikyBanu 3a HasiBHICTIO B aHAMHESI
iHhapKTy Miokapaa 4v KOPOHAPHOro aTepocknepo3y (3a Aa-
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HUMW iHBa3MBHOI KOpoHapoaHriorpacii abo komm'roTepHoi
aHriorpacpivHoi Tomorpadii). Takox yci XBopi MPOMLLIN TECT
i3 ,O30BaHUM (Di3NYHUM HABaHTAXEHHSIM (TPEAMIN-TECT).
[JiarHo3 uykpoBoro ajabety Bepudikyanu 3a kputepismu
BOO3 (1999, 2019 p.) i 3rigHo 3 Hakazom MO3 YkpaiHu
Ne 1118 «[po 3aTBepaXeHHs Ta BNPOBaXeHHA Meau-
KO-TEXHOJONYHMX AOKYMEHTIB 3i CTaHAapTV3aLlii MeauyHOT
ZJ0noMoru npu LiykpoBoMy aiaberi Tuny 2» Big 21.12.2012 p.
(3i 3miHamw, BHeceHUMM 3rigHo 3 Hakasom MO3 YkpaiHu
Ne 310 Big 08.05.2014 p.). CTyniHb komneHcauii Byrne-
BOJHOrO 0BMiHY y XBOpUX Ha AiabeT oLjiHIoBanu 3a piBHEM
rniko3nnboBaHoro remornobiHy (HbA1c).

KpuTepii BUKHOYEHHS — rOCTpUiA iHAbapKT Miokapaa
abo HecTabinbHa cTeHokapaia <30 AHIB 4O 3anyyveHHs!
B JOCIIMKEHHS, XPOHiYHa cepLieBa HegocTaTHicTb -1V
(pyHKUiOHaNbHKX KnaciB, reMoAnHaMIYHO 3HauyLL Baau
CepLsi, Pe3nCcTeHTHa apTepiarnbHa rinepTeHsis, iHCyniHo-
3aneXHU LykpoBuin fiabeT, NopyLUEHHs ropMOHOMPOAY-
KyBanbHOi (yHKLii WMTOBMAHOI 3a/m03u, peBMaTnam Ta
iHLUi CMCTEMHi 3aXBOPIOBaHHS1, FOCTPI Ta XPOHIiuHi y cTagii
3aroCTPEHHs! 3aXBOPIOBAHHS BHYTPILLHIX OpraHis, TSxka
HWPKOBA I NeYiHKOBA HEAOCTATHICTb, 0OCTPYKTUBHI 3aXBO-
PHOBaHHS! NIereHb, OHKOMOriYHi 3aXBOPKOBAHHS, aNKOroniam,
HapkoMaHisi. Yci xBopi Ha IXC oTpumyBanu He MeHLUe Hix
3 MicsLi cTaHgapTHY Tepanito: aueTuncaniymnoBy KUCHOTY
75-100 mr abo kombiHaLjto aLeTuncaniunnoBoi KUCNOTH 3
knonigorpenem 75 mr, ctatuHu (atopsactatiH 2040 mr abo
poaysactatuH 10-20 mr), 6eta-agpeHobnokarop (biconpo-
non 2,5-10,0 wmr), iHriGiTopu aHrioTeH3MHNepeTBOpLOBarb-
Horo hepmeHTy abo Griokatopu peLenTopiB aHrioTeH3uHy |l.
MavjexTu 3 giabetom oTpumyBany metdopmid 500-2000 mr
abo roro kombiHaLlito 3 npenapatamm CynbMOHINCE4OBUHN
(rnimenipug 1-4 mr abo rniknasug 30-60 mr).

JlabopaTopHi JocnimKeHHs BUKOHaNK B nabopartopii
iMyHOBIOXIMIYHMX | MONEKYNAPHO-TEHETUMHNX AOCTIIIXEHD,
KniHiko-giarHocTuyYHin nabopatopii Y «HauioHanbHui
iHCTUTYT Tepanii imeni 1. T. Manoi HAMH YkpaiHu».
MikpoPHK-27a (27a-3p) i -221 (221-3p) Bu3Hayanu y
nnasmi KpoBi METOAOM MOMiMepPasHoOi NaHLOroBOI peak-
uii B pexumi peanbHoro yacy. Kpos ans gocnimkeHHs
mikpoPHK y nauienTiB 6panu BpaHLj HaTLie 3 NiKTbOBOI
BEHU 3 MiHIMarbHOK NEPETSHKKOI0 HKIYTOM Y BaKyTaliHepu
VACUTEST is K,EDTA (aHtukoarynsHT). Mnasmy kposi
36epiranu go aHaniay npu -20 °C He GinbLue Hix 1 micaub.
MikpoPHK Buginsnu 3 nnasmu, BUKOPUCTOBYKOUN Habip
«NucleoSpin miRNA Plasma» (Macherey-Nagel, ®PH),
iXHI0 KOHLIeHTpaLito BU3Ha4anu Ha cpriyopometpi «Qubit 3»
(Life Technologies, CLLUA) i3 3acTocyBaHHaM Habopy pe-
arexTiB «Qubit™ microRNA» (Thermo Fisher Scientific,
CLUA). 3BOpOTHY TPaHCKPUNLIitO 3AINCHWMN, BUKOPUCTaB-
wmn Habopu «TagMan MicroRNA Reverse Transcription
Kit» (Applied Biosystems, CLUA), cneuudiyHi netnboBi
npanmepu Hsa-miR-27a (assay ID 000408, Applied
Biosystems, CLLUA) i Hsa-miR-221 (assay ID 000524,
Applied Biosystems, CLUA). AHania ekcnpecii MikpoPHK
30iCHUNM METOZOM NOMiMepasHoi NaHLroBOI peakLii B
pexuMi peanbHOro Yacy 3a fonomoroto anapara «Cucre-
ma aetekuii « CFX96 Touch» (BioRad, CLLUA), 3acTocyBas-
LK Habopw peareHTIB Ans KOHTPOMHO Ta aHani3y ekcrpecii
mikpoPHK «TagMan microRNA Assay» (Thermo Fisher
Scientific, CLUA) i «TagMan® Universal PCR Master Mix»
(Thermo Fisher Scientific, CLLIA) BianoBiaHo 40 IHCTPYKLUi
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BUPOOHMKA. FK eHAOreHHUIA KOHTPONb AN 3BOPOTHOI
TpaHcKpunuii Ta amnnidikauii BUKOpUCTOBYBanu many
snepHy PHK U6 (U6 snRNA assay ID 001973, Applied
Biosystems, CLLUA). AHani3 i po3paxyHoK HopMani3oBaHoi
ekcnpecii MikpoPHK B1KOHanu 3a 4ONOMOroK nporpam-
Horo 3abesnedveHHs CFX Manager Software (BioRad).
[ns Hopmanisauii BukopuctoByBanu many sgepHy PHK
U6. PesyneraTu BUpaxanu y BigHOCHUX OAMHULSX (B. 0.)
wopo pedeperTHoi PHK UG.

PiBHi 3aranbHoro xonectepury (3XC), Tpurniuepuais
(TT) i xonecTtepuHy ninonpoTeiHiB BUCOKOI WwinbHoCTi (XC
JINBLL) y kpoBi BU3Ha4anm chepMeHTaTUBHUM METOAOM, BU-
kopucToBytoum Habopu peakTugis Cormay (MonbLua). Bmict
XC NMHLL po3paxoyBanu 3a popmynoto Friedweald: XC
JINHLY, = 3XC — (XC NMNBLY, + TI / 5). Pisesb HbA1c (%)
Y KpOBi BU3Ha4anm hOTOMETPUYHUM iIOHOOOMIHHUM METO-
[OM, 3aCcTOCOBYUM TecT-cuctemy cipmm Human GmbH
(®PH). [1ns BM3HAYEHHS BMICTY iHCYMiHY B CMpOBAaTL
KpOBi BUKOPUCTOBYBas iMyHODEPMEHTHUIA MeTog | Habip
peakTviBiB «Insulin ELISA» (DRG Instruments GmbH, ®PH).
IMoka3HmMKM rMHOKO3M KPOBI HATLLE BU3HAYaIN MMOKO300KCH-
[a3HWM MEeTOA0M, 3aCTOCOBYBany GioxiMiuHMI aHaniaTop
«Humalyzer 2000» Ne 18300 (®PH).

CratcTMYHe onpaLtoBaHHs JaHUX BUKOHAMM Y npo-
rpami Statistica 6.0 (StatSoft Inc., USA, free version). ins
nepeBipkM BiANOBIAHOCTI PO3MOAiNY KifbKICHWUX NOKa3HWKIB
HOpMarnbHOMY 3aKOHY BUKOPUCTOBYBanu kputepin LLianipo—
Binka. [laHi HaBeOEeHO sk CepenHe 3Ha4YeHHs + cepeHbo-
KBazipaTuyHe BiOXvNeHHs B pasi HopManbHOTO po3mnoginy, sk
megiaHa (Me) 3 kBapTUnbHUM po3maxom (25 i 75 keapTuni
[Q1-Q3]) npn po3nogini, BigMIHHOMY Bif, HOpPMarbHOTO.
[ns napHoro MopiBHSAHHS ABOX rpyn BUKOpPUCTOBYBamM t
kputepin CTblofeHTa (B pasi HopManbHOro po3noginy) i
U-tect ManHa-BiTHI 3 kopekuieto 6e3nepepsHocTi. [Ans
MHOXWHHOTMO MiXTpynoBOro MOPIBHSIHHS 3aCTOCOBYBau
TecT Kpackena—Bonnica. KopensuiiiHuiz aHania BukoHanm
3 BU3HAYeHHAM KoedvilieHTa niHiiHoi kopensuii MipcoHa,
paHroBoi kopensuji Cnipmena. Kputuynnin piseHb Biporia-
HOCTi HymnbOBOI CTATUCTUYHOI FiNOTE3M (MPO BiACYTHICTb
BiaMiHHOCTEN i BNnuBiB) cTaHoBwB <0,05.

Pe3yabTatn

Yci rpynu sicTaBHi 3a cTaTTio XBopux (mabs. 1). MavieHt 3
IXC Ta IXC i3 miabeTom He BigpisHanmMcs 3a Bikom, ane dynm
CTapLui, Hix y rpyni koHTporio. IHgekc macw Tina (IMT) y
xBopux Ha IXC Ta giabet GinbLUmiA Loa0 NoKasHMKa XBOPUX
6e3 piabety, ane KinbKiCTb NALIEHTIB 3 OKUPIHHAM Yy LIUX
rpynax 3Ha4yLLo He BigpisHanack. IMT y KOHTpOnbHIN rpyni
HKYMIA, Hix B 060X rpynax xBopux. Mix rpynamm XBopux
Ha IXC i3 piabetoMm i 6€3 HLOro He BUSIBUNM BigMIHHOCTEN
3a HasBHICTIO riNePTOHIYHOT XBOPOOY Ta KypiHHAM 3apas3 Yu
B MUHYIOMY, NepeHeCceHOro iHapKTy Miokapaa, (pakLieto
BMKMAY NIBOrO LUMYHOYKA, CUCTONIYHIM | AiacToniYHUM apTe-
pianbH1M TUCKOM (AT), LUBMAKICTHO KITy604KOBOI (hinbTpaLii
(LLIK®). PigHi rmtokoan Hatwe, HbA1c i ingekc HOMA-IR y
xBopux Ha IXC Ta giabeT BuLLi, HX Y KOHTPOMbHIN rpyni
Ta y nauieHTiB 3 IXC 6e3 giabety. 3a pisHem HbA1c y 28
(48,28 %) xBopwx aiabet 6yB y chasi komnercauii (<7,0 %), B
11 (18,97 %) — cybromnencauii (7,1-7,5 %), y 19 (32,75 %)
— pekomneHcauii (>7,5 %). Y xsopux Ha IXC 6e3 piabety
piBEHb ITIHOKO3W HATLLE 3HauYLLO NepeBHLLYBaB NOKa3HUK
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Tabnuus 1. KniHiyHa xapakTepucTika o6CTexeHnx

MokasHMKuM, Kontponb, n=19 | IXC, n =22 IXC i3 piabeTom,
OAMHULI BUMipIOBaHHSA n=58

Yonosiku, n (%) 12 (63,15) 18 (81,81) 46 (79,31)
Bik, poku 41,18+9,79 58,71 7,53 60,82 £ 7,55
(Mto) p,,< 0,001 p,;<0,001
IMT, kr/m? 24,31 £ 3,51 29,70 £ 4,62 32,92 £4,50
Mto) p,,<0,001 p,;<0,001
p,,=0,003
OxupikHs, n (%) 0(0,00) 10 (45,45) 36 (62,06)
p,,<0,001 p,,<0,001
[MepeHeceHwin iHbapkT - 18 (81,81) 42 (72,41)
miokapga, n (%)
TinepToHiyHa xBopoba, n (%) - 20(90,91) 56 (96,55)
KypiHHsi, n (%) 8 (42,10) 12 (54,55) 32 (55,41)
®pakuis BUkuay nisoro 61,20 £ 4,92 54,24 + 4,67 55,81+4,79
wnyHodka, % (M £ o) p,,<0,001 p,;=0,002
CucToniuHui AT, MM pT. CT. 118,67 + 5,95 133,37 £ 10,45 134,97 + 12,69
(Mzo) p,,< 0,001 p,,<0,001
[Jiactoniynmii AT, MM pT. CT. 75,25 + 6,07 82,58 +7,01 81,82+8,14
(Mto) p,,<0,001 p,;<0,001
LLIK® (CKD-EPI), mn/xs/1,73 M* 84,05 + 18,54 70,94 £ 16,10 69,79 + 16,80
(Mto) p,,=0,005 p,,= 0,002
[ntoko3a, MMonb/n 4,98 [3,85; 5,74] 5,47 [5,08; 5,89] 8,08 [6,64; 10,50]
(Me [Q1; Q3]) p,,< 0,001 p,;<0,001
p,,<0,001
IHeyriH, MKME/Mn 20,86 [10,17; 26,41] 20,89 [13,58; 26,85] 23,95 [16,68; 33,72]
(Me [Q1; Q3])
HOMA-IR 4,35[2,18; 5,86] 5,26 [3,11; 6,42] 9,77 [6,08; 13,45]
(Me [Q1; Q3]) p,;<0,001
p,,< 0,001
HbA1c, % 5,18 [4,95; 5,54] 5,56 [5,11; 6,10] 6,90 [6,07;8,05]
(Me [Q1; Q3]) p,,<0,001
p,,<0,001

Ta6nuus 2. Linpkyniotoui MikpoPHK-27a, -221 i ninign y xBopux Ha IXC Ta LykpoBuii
niabet 2 tuny i 63 Hboro

Moka3Huku, KoHTponb, IXC, IXC i3 piabeTom,
OAMHULI BUMipIOBaHHSA n=19 n=22 n=>58

MikpoPHK-27a, B. 0. 0,90 [0,61; 2,62] 1,37[0,63; 2,86] 0,69 [0,32; 1,40]

(Me [Q1; Q3)) p,,= 0832 p,,=0,024
p,,=0,011

MikpoPHK-221, B. 0. 1,05 [0,53; 1,77] 1,07 [0,62; 2,70] 0,54 [0,33; 0,91]

(Me [Q1; Q3]) p,,= 0,667 p,,= 0,006
P,,=0,001

3XC, MMonb/n 514[4,21;591]  4,65[391;576]  4,52[3,72;578]

(Me [Q1; Q3)) p,,=0219 p,,=0,130
p,,=0,810

XC NNBLL, Mmoris/n 1,40 [1,18; 1,74] 1,25 [1,07; 1,45] 1,05 [0,85; 1,21]

(Me [Q1; Q3]) p,,=0,134 p,,=0,0001
p,,=0,003

TT, Mmonb/n 0,99[0,67; 1,51] 1,35 [0,85; 1,84] 1,73[1,26; 2,73]

(Me [Q1; Q3)) p,,= 0,048 p,,= 0,00001
p,,=0,015

XC JINHLL, mmonb/n 3,45[2,21; 3,98] 2,78[2,19; 3,44] 2,38[1,71; 3,42]

(Me [Q1; Q3]) p,,=0317 p,,=0,073
p,,= 0,382
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KOHTpOmM0. Y rpynax AOCHiMmKEHHS He BUSIBAW BipOriaHi
BiZMIHHOCTi 3@ PIBHEM iHCYMiHY.

HavHvkdi piBHi Lmpkymioroumx MikpoPHK-27a i -221
BUsABMIM y xBopux Ha IXC Ta giabeT: BiporiaHO HbkYi, HiX y
rpyni KOHTPOMHO Ta HYBku, Hix y navieHTiB 3 IXC 6e3 piabety
(mabn. 2). Y xsopux Ha IXC Ges piabety nokasHukm obox
MikpoPHK nepesuLLyBanm KOHTPOMbHI 3HAYEHHS, ane pis-
HWLA He BiporigHa. Po30iKHOCTI Mix rpynamm nigTBepmkeHO
MiZ, 4aC MHOXMHHOMO MIXIPYMNOBOTO MOPIBHSIHHS 3 BMKO-
pucTtaHHam TecTy Kpackena—Bonnica: ans mikpoPHK-27a
—-p =0,011, gna mikpoPHK-221 - p = 0,0007.

http://zmj.zsmu.edu.ua

[pynu naujeHTis, sikux oBCTexnnu, He BigpisHANMCs 3a
piBHamMn 3XC i XC JIMHLY (mabn. 2). XC JINBLL y xsopux
Ha IXC Ta piabeT BipOrifHO HVXHMIA, HiXX Y KOHTPOTBHIl rpyni
Ta B navujexTie 3 IXC 6e3 piabety. B 060x rpynax xsopmx
piBeHb Tl nepeBwLLyBaB NOKa3HWK KOHTPOMbLHOI rpynu; B
navujexTie 3 IXC i giabetom piBeHb TI 3HAUYLLO BULLMIA, HiX
B 0cib 3 IXC 6e3 piabery.

AHanisyroun kopensuiiHi B3aemo3s’sasku MikpoPHK
3 niNigHYMKU NOKa3HWKaMK, BCTAHOBWUIU: B KOHTPOMbHIl
rpyni He BUSIBUIM JOCTOBIPHUX KOPENAUii, ane Ha Mexi
CTaTUCTUYHOI 3HaYyLwocTi piBeHb MikpoPHK-27a nosu-
TMBHO KopentoBas i3 TI (koediLieHT paHroBoi kopensuii
CnipmeHa—R =0,418, p = 0,059), HeraTneHo — 3 XC JTMHLL,
(R=-0,377, p = 0,092). Y xBopux Ha IXC 6e3 niabety He
Oyno 3Hauywmx kopenauin. Y nauieHTis 3 IXC i niabetom
piBeHb MikpoPHK-221 BiporigHO NO3UTUBHO KOpENtoBaB i3
XCNNBLY (R=0,382, p =0,003). Y xeopux Ha IXC Ta piabet
MikpoPHK-27a 3 norpaHn4HO CTaTUCTUYHOK 3HAYYLLICTHO
HeraTusHo kopentoana 3 Tl (R =-0,284, p =0,051), nosu-
TmBHO — 3 XC JMNBLY (R = 0,257, p = 0,078).

[ns netanbHiLLOro BUBYEHHS BUSIBNIEHWX B3AEMO3B A3~
KiB MpoaHaniaysany ninigHi nokasHuku y xsopux Ha IXC
Ta LyKpoBWiA fjiabeT 2 Tvny, po3NOAInNMBLLK iX Ha TEPTUMi
3anexHo Bif piBHIB LMpKyMotoumnx MikpoPHK-27a i -221.
Teptuni 3a mikpoPHK-27a craHosunu: 1 Teptunb — <0,43
B. 0. (n =19); 2 Teptunb — BiA 0,43 go <1,10 B.0. (N = 19);
3teptunb—>1,10B. 0. (n = 20). TepTuni 3a MikpoPHK-221:
1 Teptunb — <0,39 B. 0. (n = 19); 2 Teptunb — Big 0,39 Oo
<0,85B. 0. (n = 19); 3 TepTunb — >0,85 B. 0. (n = 20).

MopisHtotoum pisHi 3XC i XC NMHLY y Teptunsx 3a
MikpoPHK-27a, 4iTkux 3aKOHOMIPHOCTel He BUSIBUNW:
piHi i 3XC, i XC NMHLL, HesHauyLwo nigsuLLyBanucs Big
nepLUOi [0 ApYroi TepTuAi, a B TPETIN BiPOTigHO MEHLLI, HixX
y apyrin (ma6bn. 3). Y peaynsraTi MHOXVHHOTO MOPIBHSIHHS
3a pesynsratamu TecTy Kpackena—Bonnica BcTaHoBUNM:
BigMiHHOCTI Mix TepTunamu B piBHax XC JMHLL, HesHauy-
Wi, a B piBHsX 3XC — Ha Mexi CTaTUCTUYHOI 3HAYYLLOCTI.
PiBeHb XC JIMBLL B nepuiit (HkHin) TepTuni BipOrigHO
HKYUIA, HXK Y ApYriv | TPETIn TepTunsx. Lli MixTepTunbHi
pO36iXXHOCTI BASIBUNUCS 3HAYyLLMMM 11 32 pesynsratamu
Tecty Kpackena—Bonnica. PiBeHb TI™ HaBWLWmiA y nepLuii
TEpTWi, NOCTIAOBHO 3HWXKYBABCS 0 HAUMEHLLINX 3HAYEHb Y
TPETiN TepTuni. Pi3HNLSA MiX NEPLLOLO | TPETLOK TEPTUNAMM
BipOriZHa, a MiX NepLLOH Ta APYTOk — B MEXax NOrpaHnYHoi
CcTaTUCTUYHOI 3HauyLocTi. Lli posbixHoCTi nigTBEpmMkeHO 3a
pe3synsTatamMmy MHOXXMHHOTO MXKTEPTUIBHOTO MOPIBHSHHS.

AHani3 ninigH1X NoKa3HUKIB 3anexHo Big MiKpo-
PHK-221 He noka3as BiporigHi amitn 3XC, TT i XC JTMNHLL,
(mabn. 4). PiseHb XC JMNBLL HanmeHLnIA y nepLuin Teptini,
3poCTaB 0 MaKCUMAanbHOrO 3Ha4YeHHs B TPETI TepTuni;
BiAMIHHOCTI cTaTUCTMYHO 3HavyLi. TecT Kpackena—-Bonnica
TaKOX MOKa3aB 3HauyLLiCTb Po30ikHOCTel 3a piBHAMU XC
JINBLL, Mix TepTunsmm, Lo BU3HaYeHi 3a MikpoPHK-221.

06roBopeHHsA

Pesynbratv gocnimkeHHs cBigYaTh NPO 3HWKEHHS PIBHIB
umpkyniotoumx MikpoPHK-27a i -221 y xBopux Ha IXC i
LIyKpOBMIA fiabeT 2 TUNy MOPIBHAHO 3 KOHTpoOneM i navi-
eHTamu 3 IXC 6es piabety. 3meHweHHs mikpoPHK-27a
acouitoanocst 3i 3HwkeHHsM XC JINBLL i nigBriieHHsM
TI, @ Hu3bki nokasHukn MikpoPHK-221 nos’s3aHi 3i 3HM-
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Ta6nuus 3. JlinigHi nokasHuky B TepTunsix 3a MikpoPHK-27a y xsopux Ha IXC Ta uykpoBwit giabet 2 Tuny

3XC (mmonb/n), Me [Q1; Q3] XC NNBL (mmonk/n), Me [Q1; Q3] | TI' (mmonb/n), Me [Q1; Q3] XC NMHLY (mmons/n), Me [Q1; Q3]

4,88[3,46; 6,19] 0,80[0,76; 0,98] 2,71[1,44; 4,38] 2,43[1,24; 3,31]
2 5,22 [4,06; 5,68] 1,15[0,99; 1,36] 1,61[1,31; 2,59] 3,02 [2,20; 3,79]
3 3,98 [3,39; 4,42] 1,07 [0,89; 1,21] 1,40 [0,99; 1,95] 2,22 [1,67;2,61]
Tect Kpackena-Bonnica ~ p = 0,062 p =0,005 p=0,014 p=0,152
3HauywicTb BigmiHHocTeRn  p, ,=0,128 p,,= 0,023 p,,= 0,004 p,,=0,780
Mpu napHoMmy nopisHanki  p, ,= 0,985 p,,= 0,001 p,,= 0,086 p,,=0,239
p,,=0,012 p,,= 0,322 p,,=0,138 p,,= 0,043

Ta6nuus 4. JlinigHi nokasHuky B TepTunsix 3a MikpoPHK-221 y xsopux Ha IXC Ta uykpoBwit giabet 2 Tuny

3XC (mmonb/n), Me [Q1; Q3] XC NNBL (mmonk/n), Me [Q1; Q3] | TI' (mmonb/n), Me [Q1; Q3] XC NMHLY (mmonb/n), Me [Q1; Q3]

5,30 [3,63; 6,05] 0,941[0,73;1,12] 2,46 [1,41; 3,16] 3,09 [1,53; 3,61]
2 4,14 [3,71; 5,55] 1,10 [0,80; 1,22] 1,44 [1,16; 2,60] 2,39 [1,45; 3,11]
3 4,79 [3,54; 6,47] 1,21[0,97; 1,40] 1,80 [1,26; 2,84] 2,80[1,80; 4,58]
Tect Kpackena-Bonnica ~ p = 0,367 p=0,029 p =0,252 p =0,3522
3HauywicTb BigmiHHocTeR  p, ,= 0,908 p,,= 0,007 p,,=0,325 p,,=0,665
npu napHoMmy nopisHanki  p,,=0,223 p,,= 0,201 p,,=0,123 p,,=0,223
p,,=0,234 p,,= 0,191 p,,= 0,435 p,,=0234

xeHHam XC JNBLL,. Y nauiexTis i3 giabetom pisHi T 6ynu
BiporigHO Buwwi, a XC JMBLL — Hpkui, HiX Y KOHTPOIbBHIN
rpyni Ta xBopux Ha IXC 6e3 fiabeTy. ¥ xBopux Ha IXC 6e3
piabeTy He BUSBMAM 3MiHU piBHIB MikpOPHK nopiBHsHO
3 KOHTPOMEM, HE BM3HAYMIMN B3AEMO3B'SI3KM 3 MiNigHAMM
MoKasHUKaMu.

Pesynbratu cyyacHux JoCRigXeHb LUPKYNOYNX
MikpoPHK-27a i -221 y xBopux i Ha IXC, i Ha piabeT cyne-
peunuBi. € faHi sik Npo 3HKeHHS piBHIB MikpoPHK-27a, Tak
i PO TXHE MiABWLLEHHS B NALIEHTIB i3 LOKyMEHTOBaHUM aTe-
POCKNEPOTUYHNM YPaXKEHHSIM KOPOHApHUX apTepii [16,19].
Y pocnigpxeHHsX MikpoPHK-221 Bu3Hauunin aMeHLLeHHs i
PiBHIB y LMpKynALii nauieHTiB 3 IXC nponopuitHo TsxKoCTi
KOPOHAPHOT0 aTepockepody abo BiCYTHICTb 3MiH Y XBOPUX
3i 3HauyLLMM CTEHO30M KOpOHapHUX aptepin [16,20,21].
Mpu uykpoBoMmy fAjabeTi 2 Tvny, 3a pesynsratami OOHNX
focnimxeHb, piBHi MikpoPHK-27a, -221 nepesuiyyBanu
MOKa3HUKM 300POBOrO KOHTPOMHO, @ 3a iHLUMMM JaHUMK,
3HaYYLLWX BigXUneHb LuX Lmpkyntotoumnx MikpoPHK y nay-
€HTiB i3 fiabeTom He Byno [17,18,22,23]. Brim € BinomocTi
npo BuLy ekcnpecito MikpoPHK-27a y kpoBi XBopux Ha
uykposuin giabet 2 Tuny 3 IXC nopiBHAHO 3 mavjeHTamm 3
niabetom 6e3 IXC [24].

Y Hawomy JocnigXeHHi BnepLue OLiHIoBany piBHi Mi-
kpoPHK-27a, -221 y naujieHTis i3 noegHaHHam IXC i giabety
NOPIBHSHO 3i 30OPOBUM KOHTPOIIEM i HOPMOIIIKEMIYHUMM
xBopumm Ha IXC. Y pesynbrati BUSBUM BIPOTiAHE 3HIKEHHS
o6ox mikpoPHK, cyTTeBux BigxuneHs pisHiB MikpoPHK-27a,
-221 y xBopux Ha IXC 6e3 fiabeTy He BU3HAuUMNL.

CynepeynueicTb BifOMUX [aHUX MPO 3MiHW PiBHIB
umnpkyntoroumx MikpoPHK-27a, -221 y xBopux Ha IXC i Ha
LiabeT MOXHa MOSICHUTY BMIIMBOM HU3KW YMHHWKIB, SIK-OT
pi3HWi GionorivyHuiA Matepian (LinbHa kKpoB, nna3ama, cupo-
BaTka), reMoni3, yMOBY LIEHTpU(yryBaHHs, 06’'eM anikeor,
yMoBU 36epiraHHsi, 06pobka 3paskiB, MeToaW excTpaKwii,
BWKOPWCTaHHS Pi3HNX METOLB KiNbKICHOrO BU3HAYeHHS (Mo-
niMepasHa NaHLtoroBa peakLlisi B peXxumi peanbHoro yacy,
MiKpouinm, cekBeHyBaHHs), pi3Hi cnocoby Hopmanisadii
pesynbraris i BUGIp pedpepeHTHX MikpoPHK, npuiiMarHs
nawjieHTaMy eskux nikapCbKUX npenaparis, HasBHICTb
CynyTHLOI NaTonorii, pisnyHa akTUBHICTb XBOPUX [25].

3anopisbkuin MeguuHuii xypHan. Tom 24, Ne 1(130), ciueHb — motuin 2022 p.

Buwi sHayeHHs Tpurniuepuais i 3HmkeHi pisHi XC
JINBLL, BM3HaueHi B 3anyyeHUx y Halle AOCHiIKEeHHS
xBopux Ha IXC B noegHaHHi 3 LykpoBuM aiabeTom 2 Tuny,
— HaMNOLUMPEHiILL KinbKiCHI 3MiHKM ninigiB npu giaberti, Ans
SKOro XapakTepHi Takox sikicHi aminu JTMHLL, i3 nepesa-
XaHHAM OPIOHMX, LWinbHUX YacTuHOK. MaTodisionoris
fiabeTnyHoi aucninigemii cknagHa 1 3anuiuaeTbest He 4o
KiHLS 3po3yMinoto [26].

BusiBneHe 3HWKeHHs Lmpkyniotodoi MikpoPHK-27a y
xBopux Ha IXC i giabeT, Lo acoLitoeTbCA 3 XapakTepHUMU
ans giabety rineptpurniuepuaemieto Ta 3MeHweHHsM XC
JINBLL, moxe ByTu CBiAYEHHAM NOTEHLiAHOT y4acTi Mikpo-
PHK-27a 'y dhopmyBaHHi ninigHMX nopyLueHb came npw Aia-
6eTi, ockinbky y xBopyx Ha IXC 6e3 piabeTy He BU3HAUMMN
3MiHW | Byab-siki 38's13km MikpoPHK i3 ninigH1Mum cpakuisivm.

BBaxatot, 110 Lmpkyntotodi MikpoPHK ¢pyHKLiOHansHO
aKTVBHI i MOXYTb peryntoBaty Uinbosi PHK y knituHax-pe-
LMMieHTax, MONMErLLYYM MiXKIITUHHY rOpMOHONOAIGHY
nepenadvy enireHeTYHoI iHchopmaLii MiX PisHUMM Tnamu
knitvH [4]. Ansa mikpoPHK-27a BanigoeaHo 6arato reHis-mi-
LUEHeN, WO KOHTPOMIoTL NinigHWMA romeoctas: ABCAT,
OSBPL6, ACAT1, SR-BI, LDLR, LDLRAP1, RXRa, PPARY,
HMGCR, GPAM, NDST1, ANGPTL3, LPL, FASN. Lli renu
3aryyeHi B perynsLito TpaHCrmopTy Ta BiATOKY XOnecTepuHy
(3BOPOTHOTrO TPAHCMOPTY XONECTEPUHY), BHYTPILIHBOKII-
TMHHOIO roMeocTasy xornectepuHy, normHanHs XC JIMNBLL,
knipexcy ApoB100-emicHux ninonporteinis (MAHLL, JINMLL,
JINHLL), TpaHCcKpUnLiHy perynsito reHis ninigHOro 06MiHy,
6HiocuHTe3y xonecTepuHy, Metaborniamy Tpumivepua-taratux
ninonporteiHis [8,9]. Ane 0CTaTOMHO He 3'ACOBaHO, HACKIMbKY
3HAYYLLI KOXKEH i3 LX eDeKTiB s CUCTEMHOM roMeocTasy
ninigis i NPy pi3HUX NATONOTYHKX CTaHaX.

Y BOCRIMKEHHSIX in Vivo 3 CENEKTUBHOK MOZynsLie
MikpoPHK-27a BcTaHoBNeHo: 36inblweHHa ekcnpecii
MikpoPHK-27a B neviHLji MuLLet 3a OMOMOTOK BHYTPILL-
HbOBEHHOTO BBEZIEHHS MiMika abo afeHOBIpyCY, L0 Koaye
MikpoPHK-27a, npn3Boanno A0 3HWKEHHS Na3mMoBKX
pisHiB 3XC, XC JINHLW, Tr i nigenwenHs XC JINBLY,
[9,27]. B ekcnepumeHTanbHuX mogensx aiabety B MuLuen
BCTAHOBEHO iCTOTHE 3HIKEHHS ekcrpecii MikpoPHK-27a
B neviHui [28].
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KniHiyHi gocnigxeHHs Takox CBigyaTb Npo 3B’s130K
umpkyntoroyoi MikpoPHK-27a 3 ninigHnm obmiHoM. Tak,
P. de Candia et al. nig yac obcTexeHHs nauieHTiB i3 ne-
penniabetom i AiabeToM BCTAHOBUMMW 3HAYYLLY HEraTMBHY
kopensuito umpkyntotoyoi MikpoPHK-27a 3 TI [22]. ba
6inbLue, MikpoPHK-27a HeraTusHo kopentosana 3 3XC, XC
JINHLL, nosutueHo — 3 XC NMBLL, ane HesiporigHo. Lium
[aHUM BiAnoBiatTh pesynbTaTit HALWoro LOCHIMKEHHS.

BigaHaumnmo, Lo 3HIKEHHS LMPKYIoroHoi MikpoPHK-
27ay xBopwux Ha IXC Ta piabet cynpoBOoaKYETHCS HE TiMbKM
NiNAHUMK 3pYLUEHHAMM, ane i NPOrpecyBaHHsAM rMokome-
TaboniyHoro ancbanaHcy. 3rigHo 3 AaHUMK paille onyoni-
KOBaHOro aHaniay, 3MeHLUeHHs ekcnpecii MmikpoPHK-27a B
TakUX naujieHTiB acouitoBanocs 3i 30inNbWEeHHAM ikeMii
[29], a 3HvkeHi piBHI MikpoPHK-221 HeraTBHO KoperntoBani
3 iHOEKCOM iHCYMIHOPE3UCTEHTHOCTI.

Hemae BigomocTten npo 3aaTHicTb MikpoPHK-221
KOHTPOIIOBATH TeHW, L0 PerynioloTb MeTaboniam niniais,
i cepen MikpoPHK, Wwo peryntotoTb ninigHuii metaboniam,
MikpoPHK-221 He posrnsigatoTb [8]. INpoTe ekcnepumeH-
TanbHi AaHi CBigYaTh: NiNign Ta NiNONPOTEiHN MOXYTb
BMMBaTU Ha ekcrnpecito MikpoPHK-221. Tak, nopiHIo4M
ekcnpecito noHag 500 mikpoPHK y napax Haniscubeis
6abyiHiB 3 BUPaXEHNMM BiAMIHHOCTSIMM 3a piBHEM XC
JINHLL, G. M. Karere et al. BcTaHOBWIN 3HAYYLLIE 3HIKEHHS
ekcnpecii MipokPHK-221 i B neviHLj, | B MOHOHyKeapax ne-
pUdepUYHOT KPOBI Npr BUCOKMX KOHLeHTpauisix XC JTTHLL,
[10,30]. Y umx pocnimkeHHsx ekcnpecis MikpoPHK-27a npu
nigsuwieHHi XC NMHLL He 3mintoBanack. Kothapalli D. et al.
B eKCrepuMeHTax in Vvitro Ta in vivo BUSIBUNMW 3MEHLLIEHHS
ekcnpecii MikpoPHK-221 y rnageHbkoM’ S30BKX KITiTUHAX
CyOMH i CTiHUi @aopTW MULLen nig BRIMBOM anoE-BMICHUX
JINBLL, a anoE-36igHeHi NNBLL, He BnnuBanu Ha excrpecito
MikpoPHK-221 [31]. Y KniHiYHWX JOCTIMKEHHSX BUSHAYMNN
NO3UTUBHY KOPensLito LIMpKyntoto4oi MikpoPHK-221i3 Ty
XBOpYVX Ha piabet [18], HeraTneHy kopensuijto 3 XC JMHLL,
y nauijenTi 3 IXC [20]. 3Baxatoun Ha pesynbraTi HaLLoro
ZocnimKeHHs!, npyBepTae yBary BcraHosnere Y. Zhou et al.
3HIKEHHSI NIa3MoBYIX iBHIB MikpoPHK-221 y 6escumnTom-
HWX NaLieHTiB 3 i30nboBaHUM 3HMKeHHaM XC JTMNBLL [32].
OTxe, MOXHa nepefbadaTy, LU0 BUSBMEHa HamMu acollialis
3HMXKEHNX piBHIB MikpoPHK-221 3i ameHwweHHsam XC JTTBLL
Moxe ByTv MPOSIBOM HEeraTViBHOTO BrMBY Ha eKCNPeCito Liiei
mikpoPHK nopyLueHoro meTaboniamy JIMBLL, xapakTepHoro
ans piabery.

Hatue gocnigykeHHs nokasarno 3MeHLLEHHS BUBINbHEH-
Hs MikpoPHK-27a, -221 y cucteMHy LmpKynsiLito npy noea-
HaHHi IXC i3 uykpoBum aiabetom 2 Tuny. Y xBopux Ha IXC
6e3 piabety aucperynauito umx MikpoPHK He BU3Hauunu.
3Baxatoum Ha BU3HaHy pyHKUiOHanbHy BioaKTMBHICTb Lp-
kyntotouux MikpoPHK, noseneHe 3anyyeHHs mikpoPHK-27a
Ta -221 y natoreHes i fiaberty, 11 aTepockneposy, BCTaHOB-
neHa abepaHTHa excnpecis uyx MikpoPHK npu noeaHaHii
natonorii Moxe 6yT OfHUM 3i cneundiYHNX YMHHUKIB
aTeporeHesy npu aiabeTi. 3a pesynsratamu aHaniay, Tinbku
npu noeaHaHHi IXC i3 giabeTom B13HaYanm 3B’sa3k1 Mix Mi-
kpoPHK-27a, -221 Ta nokasHvkamu ninigHoro metaboniamy.
OcobnnBo BaXNMMBUMK B KOHTEKCTI AiabeTuyHol aucnini-
Zewmii, BoueBWap, € ninigHi B3aeMo3s’'a3ku MikpoPHK-27a.
AcouiaLjii 3SMeHLLEeHHs piBHIB LpKyriotodoi MikpoPHK-27a 3
BnacTveumu aiabety rinepTpurniLepuaemieto, 3HIKEHHAM
XC NNBLL, 3 ogHoro 6oky, Ta Bigomi echekT MikpoPHK-27a

LLOAO0 KOHTPOITIO MEXaHi3MiB rOMEOCTa3y XOnecTepuHy Ta
NinonpoTeiHiB, 3 IHLWOrO, Aat0Tb NiACTaBW BBAXATU: CEpen
YWCTIEHHVX NPOLIECIB NiMigHOro MeTaboniamy, LLIO KOHTPOrHO-
toTbCs MikpoPHK-27a, ans cuctemHoro romeoctasy ninigis
HaMBaXKIMBILLIMM HACMIAKOM PELyKOBAHOIO BUBINbHEHHS
uiei MikpoPHK y umpkynsuito npu giabeti € neptypbadis
metaboniamy JIMBLL i Tpurniuepua-6aratx ninonpotei-
HiB. Pesynbrati gocnimkeHHs fatoTb MigcTaBu BBaXaTy
MikpoPHK-27a MoXnvBMM NpeankTopoM kapdiomeTtato-
TMYHUX PO3NaAIB i NOTEHLINHOKO TEPaNEBTUYHOK MILLEHHIO.
Ane Ans nNigTBEpOXEHHs NPOrHOCTUYHOI, AiarHOCTUYHOI,
TepaneBTUYHOI 3HaYyLLOCTi Lypkyntotoyoi MikpoPHK-27a
HeoOXigHi aeTanbHiLi AoCTimKeHHs! B GinbluMx KoropTax
nauieHTiB i3 AiabeToM i He TiNbKM 3 CepLEBO-CYAMHHUMM
3aXBOPHOBAHHSMU.

BucHoBKH

1. Y pesyneTarti 4OCRIMmKEHHS LMPKYIIOYMX MIKPO-
PHK-27a 1a -221 y xBopux Ha IXC Ta Ha IXC y noegHaHHi
3 LlyKpoBWM AiabeToM 2 Tuny Tinbku B NaLlieHTis i3 giabe-
TOM BUSIBUNY 3HadyLLi neptypbaii: piBHi MikpoPHK-27a i
MikpoPHK-221 BiporigHo 3HvKyBanmcs Ta kopentoeanu 3
NiNiZHAMK NOKa3HMKaMK.

2. 3HmxeHHs piHiB MikpoPHK-27a y xsopux Ha IXC i3
LiykpoBuM fiabeTom 2 TUMy acowitoBanocst 3i 3poCTaHHsSM
piBHiB Tpurniuepnais i 3meHweHHsm XC JIMNBLL, a Huabki
nokasHuky MikpoPHK-221 nos'sisaHi 3i 3MeHLueHHam XC
JINBLL.

3. Pesynbratu JOCMIMKEHHA MOXYTb BKasyBaTu Ha
3anyyeHHs uupkynoyoi MikpoPHK-27a B MexaHiamu
thopmyBaHHs iabeTvyHoi gucninigemii, ceigyaTs NPo MoX-
NUBICTb 1T BUKOPUCTAHHS K 0AATKOBOMO MPOrHOCTUYHOTO,
JAiarHocTyyHoro biomapkepa Ta 06rpyHTOBYHOTb AOLIMBHICTL
HaCTYMHKX JocnimkeHb Uiei MikpoPHK sk noTeHuiHOI Te-
paneBTUYHOI MiLLeHi Npu kapaiomeTaboniyHux posnagax.

MepcnekTyBM NnoganbLUMX AocnimkeHb. Pesynsratu
[OCTimKEHHS [atoThb NiACTaBW BBAXATY JOLINBHUM NPOLOB-
JXEHHs1 BUBYEHHS MikpoPHK-27a sik MOXIMBOrO npeaukTopa
ninigHMX NopyLUEHb NpU kapaioMeTaboniYHMX 3aXBOPHOBaH-
HSIX, BUSHAYEHHS TepaneBTUYHUX MOXMMBOCTEN BMMBY HA
ekcnpecito uiei MikpoPHK, ouiHIOBaHHA naToreHeTUyHo,
KniHiYHOI 3HauyLwwocTi MikpoPHK-moamdikyBanbHuUX nig-
Xo4iB 40 NPoinakT1kL i NikyBaHHSA CepLeBO-CYANHHMX
3axBOPOBaHb Npu LIyKpoBOMY Ajaberi.
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OpwuriHaAbHiI AOCAIAXKEHHS

BnAuB enAepeHOHY Ha piBeHb aAbAOCTEPOHY Ta ¢pakTopa BinnebpaHaa

Y XBOpUX Ha iHpapKT MioKapAa 3 XpOHiUHOIO XBOP060IO HUPOK

B. K. Tawyk@AF 0, C. MonsHcbka®*CE O, I. NynaraBP

BYKOBMHCBKMI AepXaBHUIA MeAUYHWI YHIBEPCHTET, M. YepHiBLi, YkpaiHa

A - KOHLIEMNLLS Ta AM3aMH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

MeTa poGoTu — gocnimkeHHs piBHIB anbgocTepoHy Ta daktopa BinnebpaHaa y xBopux Ha roctpuit iHdapkT miokapga (FM) Ha
TNi XPOHiYHOI XBOPOBYK HMPOK (XXH) nig Yyac BUKOPUCTaHHS aHTaroHiCTIB anb4oCTEPOHY.

Marepianu Ta meToaw. pyna gocnimxkenHs — 106 navuieHTis, ski nepebyBanu Ha CTauioHapHOMY TiKyBaHHi 3 IPUBOAY rOCTPOro
Q-T'lM Ta Manu HUpKoBY ANCAYHKLI. B yCiX XBOPUX iMyHO(EPMEHTHIM METOAOM BU3HAYUIN PIBHI HEAPOryMOpPasbHIX MOKa3HWKIB:
KOHLeHTpaUii anbaocTepoHy Ta akTopa Binnebpanaa ($B6).

PesynktaTu. Y nauieHTis 3 iHghapkTom Miokapaa 1a XXH Il cT. BUSIBUNM 3HKEHHS piBHS anbaocTepoHy 3 245,08 + 17,38 nmonb/n
00 195,15 £ 13,82 nmonb/n (p < 0,05) y pasi BUKOpUCTaHHS CMipOHONaKToHy, 3 275,59 + 23,43 nmonb/n o 169,37 + 24,46 nmons/n
(p <0,001) Ha Tni 3acToCyBaHHs ennepeHoHy. B nauieHTis i3 XXH | cT. BU3HauMnmM TEHAEHLI0 A0 3MEHLLEHHS PIBHS anbA0CTEPOHY
npy BUKOPUCTaHHI cripoHonakToHy (3 238,04 + 20,37 nmonb/n fo 200,78 £ 9,15 nMonb/n) i BiporigHe 3HWKEHHS anbAoCTEPOHY B
pasi npuiAMaHHs ennepeHoHy (3 229,77 + 13,76 nmons/n go 156,76 + 5,76 nmonb/n; p < 0,05). KoHueHTpauis ®B6 y nna3wmi kposi
xBopyx Ha XXH Il CT. npy BUKOPUCTaHHI CNipoHONaKTOHy 3MiHtoBanacs HesiporigHo (3 0,99 + 0,13 mr/n go 1,13 + 0,06 mr/n), a nig
yac NpuMaHHs ennepeHoHy BiporigHo 3HmxyBanacs (3 1,29 £ 0,19 mr/n go 0,71 + 0,14 mr/n; p < 0,05). Y naujenTiB i3 XXH | cT.
KOHUEeHTpaList ®BO6 y pasi BUKOpPUCTaHHS CMPOHONaKTOHY 3HMXKYBanacs HesiporigHo (3 1,22 + 0,13 mr/n go 1,03 + 0,06 mr/n), a
Ha TNi NpUiMaHHs ennepeHoHy BU3HAYNUN BiporigHe 3HWKeHHs (3 1,14 £ 0,09 mr/n go 0,79 £ 0,08 mr/n; p < 0,05). Pesynbratu
cBiguaTh, WO B pasi 3aCTOCYBaHHS ennepeHoHy B KOMMMEKCHOMY NikyBaHHI AMOBIPHICTb 3HKEHHS N anbaocTepoHy (t = 2,91;
p <0,01),i ®B6 (t = 2,59; p < 0,01) BiporigHo BuMLLA, HiX NPU NPUAMAHHI CMIPOHONAKTOHY.

BucHoBKM. EnnepeHoH NopiBHSAHO 3 CMiPOHOMAKTOHOM CMPUSIE BUPAXEHILLOMY 3HIKEHHIO KOHLIEHTpaLlii anbgocTepoHy Ta ®BO,
ocobmmBo y xopux Ha MM i3 XXH Il ctagii.

Effect of eplerenone on aldosterone and von Willebrand factor levels
in patients with myocardial infarction and chronic kidney disease

V. K. Tashchuk, O. S. Polianska, O. I. Hulaha

Aim: to study the levels of aldosterone and von Willebrand factor (VWF) in patients with Q-wave acute myocardial infarction
(Q-AMI) and underling chronic kidney disease (CKD) using aldosterone antagonists.

Materials and methods. The study group consisted of 106 patients with renal dysfunction who were hospitalized for acute
Q-AMI. Serum levels of neurohumoral parameters (aldosterone and VWF) were determined in all the patients by enzyme-linked
immunosorbent assay kits.

Results. Reduction in the aldosterone levels was found in patients with Q-AMI and stage 2 CKD from 245.08 + 17.38 pmol/l to
195.15 + 13.82 pmol/l (P < 0.05;) who received spironolactone and from 275.59 + 23.43 to 169.37 + 24.46 pmol/l (P < 0.001)
with eplerenone usage. Patients with stage 1 CKD showed a decreasing trend in aldosterone levels when using spironolactone
(from 238.04 + 20.37 pmol/l to 200.78 £ 9.15 pmol/l), and significantly decreased aldosterone levels when receiving eplerenone
(from 229.77 + 13.76 pmol/l to 156.76 + 5.76 pmol/l; P < 0.05). The serum concentration of VWF in stage 2 CKD patients was
changed insignificantly on spironolactone therapy (from 0.99 + 0.13 mg/l to 1.13 + 0.06 mg/l) and it was significantly decreased in
the eplerenone group — from 1.29 £ 0.19 mg/l to 0.71 £ 0.14 mg/l (P < 0.05). In stage 1 CKD patients, the concentration of VWF
was not decreased significantly with the use of spironolactone (from 1.22 + 0.13 mg/l to 1.03 £ 0.06 mg/l), but it was decreased
significantly when receiving eplerenone (from 1.14 + 0.09 mg/l to 0.79 + 0.08 mg/l; P < 0.05). The data obtained indicate the signifi-
cantly higher probability of declining both aldosterone (t =2.91; P <0.01) and VWF (t = 2.59; P < 0.01) with the use of eplerenone
in the complex treatment as compared to the spironolactone administration.

Conclusions. The effect of eplerenone to decrease the concentration of aldosterone and VWF is significantly greater than that
of spironolactone, especially in AMI patients with stage 2 CKD.

BAusiHWe anAepeHOHa Ha YPoBeHb aAbAOCTEPOHA U ¢paKkTopa BuanebpaHnaa
y 60AbHbIX HHPAPKTOM MHOKapAa C XPOHUYECKON OOAE3HBIO NOYEK

B. K. Tawyk, O. C. MoasaHckasn, 0. U. lyaara

Lienb pabotbl — nccnegoBaHe ypoBHEN anbhocTepoHa u haktopa Bunnebparga y 60nbHbIX 0CTPBIM MHDAPKTOM MUoKapaa
(OMM) Ha choHe xpoHmyeckoin BoneaHn noyek (XBI) npu ncnonb3oBaHWM aHTAarOHUCTOB anbaoCTEPOHA.

3anopisbkuin MeguuHnii xypHan. Tom 24, Ne 1(130), ciueHb — motuin 2022 p.

ISSN 2306-4145  http://zmj.zsmu.edu.ua

Katouogi croBa:
iHbapKT Miokapaa,
ANbAOCTEPOH,
dakrop
BinnebpaHaa,
HUPKOBa
AMCOYHKLUIS.

3anopisbkui
MeAUYHUI XXypHaA.
2022. T. 24, Ne 1(130).
C.13-16

*E-mail:
okspolyan@ukr.net

Key words:
myocardial
infarction,
aldosterone, von
Willebrand factor,
renal dysfunction.

Zaporozhye
medical journal
2022; 24 (1), 13-16

13



Original research

KatoueBble cAoBa:
MHaPKT MUOKapAa,
aAbAOCTEPOH,
dakrop
Buanebpataa,
noyeyHas
ANCOYHKLMA.

3anopoXcKui
MeAULMHCKUI XXypHaA.
2022, T. 24, Ne 1(130).
C.13-16

14 ISSN 2306-4145 http://zmj.zsmu.edu.ua

Marepuans! n metoabl. [pynna nccnegosaqus — 106 nauneHToB, HAXOAMBLUMXCA Ha CTALMOHAPHOM JIEYEHUM MO NMOBOAY OCTPOTO
Q-OVIM 1 MMeBLLIMX NOYEYHY AMCHYHKLMIO. Y BCex BOMbHBIX IMMYHO(EPMEHTHBIM METOLOM ONpeaensnv ypoBHU HEAPOryMo-
parnbHbIX NokasaTeneit: KOHLEHTpaLmMmn anbaocTepoHa v dhaktopa Bunnebpanaa (PB6).

Pesynktarthl. Y naumeHToB ¢ nHapkTom Muokapaa u XBI I cT. ycTaHoBNeHO CHUKeHne ypoBHS anbaoctepoHa ¢ 245,08 + 17,38
nmonb/n 4o 195,15 + 13,82 nmonb/n (p < 0,05) npu cnonb3oBaHUM CNIMPOHONAKTOHA, ¢ 275,59 + 23,43 nMonb/n fo 169,37 + 24,46
nvonb/n (p < 0,001) npu ncnonb3oBaHUK ANMepeHoHa.

Y naumenToB ¢ XBI1 | CT. 0TMeYeHa TEHAEHUNS K CHXXEHWUIO YPOBHS anbLOCTEpPOHA MPU WUCMONb30BaHWM CIMPOHOMNAKTOHA
(c 238,04 = 20,37 nmonb/n go 200,78 + 9,15 nMonb/n) 1 LOCTOBEPHOE CHWXEHME anbAoCTEPOHA MK NpPUEME aNnrepeHoHa
(c 229,77 + 13,76 nmonb/n go 156,76 + 5,76 nmons/n; p < 0,05). KoHueHTpauus ®B6 B nnasme kposu 6onbHbIX XBI 11 cT. npu
CMOsb30BaHNK CMIMPOHONAKTOHa M3MeHunack HegoctoBepHo (¢ 0,99 +0,13 mr/n go 1,13 £ 0,06 mr/n), a npu Npuéme annepeHoHa
focToBepHo cHkanach (¢ 1,29 + 0,19 mr/n go 0,71 + 0,14 wr/n; p < 0,05).

Y 6onbHbix XBI | cT. KoHUeHTpauwms ®BO npum ncnonb3oBaHUM CIMPOHOMAKTOHA CHKanack HegoctoBepHo (¢ 1,22 + 0,13 mr/n
fo 1,03 + 0,06 mr/n), a npu npréme annepeHoHa 0TMeYEeHO AocToBepHoe cHkeHue (¢ 1,14 + 0,09 mr/n go 0,79 + 0,08 mr/m;
p < 0,05). PesynbraThl CBUAETENBCTBYIOT, YTO NPY UCMONb30BaHUM 3MSIEPEHOHA B KOMMIEKCHOM NTEYEHUM BEPOSITHOCTb CHUXKE-
HUs Kak anbgoctepona (t=2,91; p < 0,01), Tak PB6 (t = 2,59; p < 0,01) LOCTOBEPHO BbILLE, YEM NP MPUEME CMIMPOHONAKTOHA.

BbiBOA. AnnepeHoH No CpaBHEHNIO CO CIMPOHOMAKTOHOM CocoBCTBYeT 6omnee BIPaXEHHOMY CHYKEHWUIO KOHLIEHTPaLMK anb-
foctepoHa u ®B6, ocobeHHo y 6onbHbIx OUM 1 XBI Il cragum.

Y XBOpUX Ha XPOHiYHi 3aXBOPOBaHHS HUPOK (14 % mopoc-
Oro HaceneHHsl po3BMHEHUX KpaiH [1]) YacTo BUHUKaOTL
3MiHu 3 6oKy cepus Ta cyanH. Taka KoMOpOiaHICTb iCTOTHO
BMSIMBAE Ha SKICTb XUTTA Ta BUXMUBaHHS nauieHTis [2].

Bigomo, Lo nopyLUeHHs yHKLii HUPOK MPU3BOAUTL [0
3MiH HEMPOryMOpasbHUX YMHHUKIB, BHYTPILLHbOCEPLIEBOI
remoZMHaMiky, NMPUCKOPEHOrO aTepoCcKIepoay, HUPKOBOI
aHeMii, aKTuBaLii peHiH-aHriOTeH3MH-aIbA0CTEPOHOBOI
cvCTeMW Ta MpoLeciB ninonepokcuaaLii, NporpecyBaHHs
rinepTpodii niBoro LWnyHouka, nponidpepadii gidpobnac-
TiB | TPOMBOYTBOPEHHS, LLIO MOXE BUKMWKATU eNeKTPUYHY
HecTabinbHICTb, panToBy CepLeBy CMEPTb, NOPYLLYBaTh
peani3avito KOMNEeHCaTOPHO-NPUCTOCYBANbHNX PeaKLin
npw rocTpomy iHdapkTi Miokapga [3-7].

Y pocnigxeHHsx [8] cnocTepiranu TeHAEHUi 40
3HWXKEHHS PIBHSA CEPLIEBO-CYANHHOI CMEpTi Ta LUTyHOY-
koBOI (hibpunaAuii B nauieHTiB 3 iHchapkToMm Miokapaa 3
enesauieto cermeHta ST Ha TNi BUKOPUCTAHHS aHTaro-
HicTiB anbpoctepoHy (AA). [loBeaeHo, WO ennepeHoH
NO3UTMBHO BMNIMBAB Ha MeTaboniyHi npoLecy B Miokapai
[9,10], ane nuTaHHS WoAO0 eheKTUBHOCTI BUKOPUCTAHHS
AA B pasi iHhapKTy Miokapaa Ha Ti HUPKOBOT ANCAYHKLT
OCTaTO4HO HE 3'ICOBaHO.

MeTa po6otu

[ocnimkeHHs piBHIB anbaocTepoHy Ta ¢aktopa Binne-
6paHaa y XBOpWX Ha roCTpUi iH(hapKT Miokapaa Ha Thi
XPOHIYHOI XBOPOGM HUPOK Mif Yac BUKOPUCTAHHS aHTaro-
HICTIB anbOCTEPOHY.

Marepianu i MeToAH AOCAIAYKEHHA

Y rpyny pocnimkeHHs 3anyaunu 106 nauieHTis, ki nepe-
OyBanu Ha cTauioHapHOMY NiKyBaHHi 3 MPUBOAY rOCTPOro
Q-iHcbapkTy miokapga (FIM). [iarHos BepudikyBanm 3a
CTaHAapTamu YkpaiHcbkoi acouiaLii kapaionoris [3].
Cepepin Bik xBopux — 51,50 + 3,94 poky. KoxeH 06-
CTEXEHW AaB NCbMOBY 3rofy Ha y4acTb Y AOCTILKEHHI,
L0 BMKOHaHE 3 AOTPUMAaHHSM OCHOBHUX nonoxeHb GCP
(1996 p.), KonseHuii Pagu €sponu npo npaea ntoanHU
Ta 6iomeamunny (1997 p.), MenbciHcbkoi geknapauii
BcecBiTHLOI MegMyHOI acouialii Npo eTUYHI NPUHLMNK

3MICHEHHST HAYKOBUX MEOUYHUX AOCHiMKEHb 32 y4acTio
nopnHn (1964-2000 pp.) i Hakady MO3 Ykpainu Ne 281
Big 01.11.2000 p.

Y BCiX XBOpUX ZiarHOCTYBany XPOHIUHY XBOPOOY HMPOK
(XXH) Ha Tni xpoHiyHoro nienoHedpuTy B dasi pemicii [1].
XBOpUX MOAINUIM Ha 2 rpynu 3amnexHo Big cragii XXH:
1 rpyna — nauieHtn 3 XXH | cT., WwBnaKiCTb kny6o4KoBoi
insrpauii (LK) — 290 mn/xs; 2 rpyna — xBopi Ha XXH
Il c1., WK® — 60-89 mn/xB. PiBeHb LUK® BM3Haumnu 3a
dopmynoto Kokpodra—TonTa.

[JocnigxeHHs KOHUEHTpaLii anbaocTepoHy (A) Ta doak-
Topa BinnebpaHpa (PB6) BuKoHanM iMyHODEPMEHTHM
meTogom ELISA Ha mikponnaHweTHoOMy iMyHODepMeHT-
Homy aHanisatopi Asys Expert Plus (Benuka bputaHist) 3a
ponomoroto Habopy peakTtusis DRG (®PH). Cuposatky
3amMOpOoXyBarnu y nnacT1koBux npobipkax 3a Temneparypm
-20 °C i 36epiranu Lo noBHoro Habopy mavieHTis. [ocni-
[PKEHHs BUKOHaNM Ha 6a3i Meayko-AiarHoCTUYHOIO LIEHTPY
«AiLeHHay» (M. YepHiBLi, YkpaiHa).

XBOpi OTPUMYBaNM MeAMKaMEHTO3HE MiKyBaHHS 3riAHO
3 pekomeHaaLismMu YkpaiHCbKoi acouiauii kapaionoris [3],
O BKITIOYANO aHTUKOArynsaHTL, AesarperaHtu, HiTpaTu
MPOSOHroBaHoi Aii, R-agpeHobnokatopw, IAMN®, cratuHm in
oavH 3 AA (cnipoHonakToH abo ennepeHoH).

Y 1 rpyni — 52 ocobu, Ski 0TpUMyBanu HeCENeKTUBHNI
AA cnipoHonakToH (BepoLunipoH, peectpaLiinHuii Homep Ne
1011953/01 Big 02.09.2005 p.), nobosa fo3a cTaHoBMUNA
25 wrr, TpuBanicTb Tepanii — 28 fi6 [3]. Y i rpyni y 18 oci6
piarHoctysanu XXH Il cT.,, y 34 — XXH | cT.

Y 2 rpyni — 54 nauieHTn, SKUM A0 MEAUKAMEHTO3HOI
Tepanii goganu cenektuBHuiA AA ennepeHoH (IHcnpa,
peecTpauiiHi cigouTea Ne UA/3752/0101, UA/3752/01/02
Big 09.11.2005 p.), Ao3a npenapaty — 25 mMr Ha [oby, Tpu-
BanicTb NikyBaHHs — 28 fi6 [3]. Y wint rpyni B 19 Bunagkax
3adpikcyBanm XXH Il ct., y 35 ocib — XXH | cT.

CTaTuCTMYHE onpaLoBaHHS 34iNCHUIN, BUKOPUCTABLLM
enekTpoHHi Tabnmui Microsoft® Office Excel. O6paxysanu
cepefHi 3Ha4yeHHsl, CTaHZapTHI NoXMbKM cepenHbOro.
BiporigHicTb pisHWUI KifIbKICHUX MOKa3HMKIB BU3HAYUNN
3a gonomoroto t-kputepito CTblofeHTa 3a HOpMarbHOMo
posnoginy macusiB, t-kputepito Wilcoxon npu poanogisi,
LU0 BIZPi3HSBCS Bif HOpMarnbHOro xo4a 6 B ogHOMY 3 Ma-
CVBIB ANsl ABOX 3aneXHux BUMOIPOK; aHanoriyHo Ans ABOX
HesanexHux B1BipoKk 3a HOPManLHOMo PO3MOAINy MacyBsiB
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— 2-BubipkoBui t-kpuTepiin Student, HeHopManbHOro po3s-
noginy — U-kputepin Wilcoxon.

Pe3yabTati

3aifiCHBLLM NOPIBHSANLHWIA aHani3 BnMBY CiPOHOMAKTOHY
Ta ennepeHoHy Ha piBeHb anbAoCTEPOHY Y XBopux Ha M
i3 pisHumu ctagiamu XXH, BUSBUAM NeBHI 0COBMMBOCTI.
B nauienTiB i3 [IM i XXH Il cT. BCTAHOBUMMN 3HIKEHHS
piBHa A: 3 245,08 + 17,38 nmonb/n go 195,15 + 13,82
nvonb/n; p < 0,05 y pasi BUKOPUCTaHHS CMiPOHONAKTOHY,
3 275,59 + 23,43 nmonb/n go 169,37 + 24,46 nmonb/m;
p < 0,001 Ha Tni ennepeHoHy. Y xBopux Ha XXH | ct.
3achikcyBanu TEHAEHL0 [0 3HWKEHHS piBHA A mig vac
BUKOPUCTaHHS CripoHonakToHy (3 238,04 + 20,37 nmons/n
fo 200,78 = 9,15 nMonb/n), BiporigHe 3HWKeHHS A B pasi
NpuUAMaHHs ennepeHoHy (3 229,77 + 13,76 nmonb/n go
156,76 + 5,76 nmons/n; p < 0,05).

[MpoLeHTHe 3HKeHHS piBHSA A B navieHTi i3 XXH Il cT.
Ha TNi NPUMAMaHHS CRipOHOMaKTOHy cTaHoBUno (A%)
-20,4 %, a y rpyni ennepeHoHy (A%)—-38,6 %. Y xsopux Ha
XXH I cT.y 1 rpyni NpOLEHTHE 3HIKEHHS PiBHS A CTAHOBWMO
(A%) -15,6 %, a'y 2 rpyni (A%) —-31,8 %.

KoHueHTpauis ®B6 y nnaami kposi xsopux Ha XXH
Il cT. Ha Tni 3aCTOCYBaHHS CMiPOHONAKTOHY 3MiHiOBanach
HesiporigHo (3 0,99 + 0,13 mr/n go 1,13 + 0,06 mr/n), a
NPy BUKOPUCTaHHI ennepeHoHy BiporiaHO 3HWXKyBanacs (3
1,29 £0,19mr/n go 0,71 £ 0,14 mr/n; p < 0,05). Y nauieHTiB
i3 XXH | cT. koHueHTpavis B6 y pasi npusHayeHHs cripo-
HOMaKTOHY 3HUXYBanack HesiporigHo (3 1,22 + 0,13 mr/n
po 1,03 = 0,06 mr/n), a nig Yac NpuMaHHs ennepeHoHy
BiporigHo 3HwkyBanacs (3 1,14 £ 0,09 mr/n go 0,79 + 0,08
mr/n; p < 0,05).

BusiBunn BiOMIHHOCTI BigHOLLEHHS AMHAMIKW 3MiHW
KoHUeHTpaLii PB6 (A%) y xBopux Ha I'M i3 pisHumu cTa-
AiIMU HUPKOBOI AMCYHKLIT. Tak, y nauieHTis i3 XXH Il cT.
Ha TNi BUKOPUCTaHHS CripoHonakToHy A% ®B6 ctaHoBuna
+14,1 %, ennepeHoHy — -44,9 %. Y nauieHTi i3 XXH | cT.
Lief NOKasHUK y pasi BUKOPUCTaHHS CMipOHONaKTOHY CTaHo-
BuB (A%) -15,6 %, a ennepeHoHy (A%) —-31 %.

06roBopeHHsA

MMipBYLLEHHS piBHA A NO3WUTUBHO KOPENIOE 3 MiABULLEHUM
PU3MKOM BUHWUKHEHHS TOCTPUX CEPLIEBO-CYANHHUX TPOM-
60TMYHMX NoAin [11], ocKinbky anbAOCTEPOH BNNMBAE Ha
TpomBOLMTH, KoarynsLito, 3HUKYE aKTUBHICTb MPOLECIB
ibpurHoniay, Lo NPU3BOAMTL [O NOCUIIEHOMO TPOMBO3y.
MpotpomboTHyHa Ais A 4aCcTKOBO OMOCEpeKOBYETHCA
yepes peuenTop AT1y MexaHiaMi, Lo BKMKOYAE NOCUTIEHY
aKTVBaLjto TPOMBOLMTIB, iHAYKOBaHY KoarynsLiito, MopyLUeH-
Hs1 hibpurHONi3y Ta 3HMxeHy BiogocTynHicT NO [12], Tomy
CNIPOHOMNAKTOH Ta enfepeHoH, NPUrHiYytoum il A B MiHe-
panokopTUKOIAHMX PeLenTopax y Kirbkox Tnax opraHis,
YWMHSATb aHTUTPOMOOTUYHY, KapaiopeHanbHy 3axXuCHy Aito
[4,13,14] i 3MeHLUYIOTL IMOBIPHICTb HEGE3NEKW NEPBUHHOT
KiHLieBOI TOuKM [15].

Y Hawmnx JOCigKEHHAX OOBENM, L0 BUPaXeHiLe
3HUXEHHS! KOHLEHTpaLii anbaocTepoHy y xBopux Ha XXH
[l cT. 3yMOBNEHE AELLO BULLMM BUXIOHUM PIBHEM 10T0 KOH-
LieHTpaLlii Ta niaTBepKye BaroMuii BNIMB LibOro ropMoHa
Ha NopyLLEeHHS YHKLi HUPOK.

3anopisbkuin MeguuHnii xypHan. Tom 24, Ne 1(130), ciueHb — motuin 2022 p.

OpwuriHaAbHiI AOCAIAXKEHHS

®B6 AK MynbTUMEPHUIA MMIKONPOTEH CUHTE3YETbCS
y KniTuHax eHpoTenito Ta Bepe y4acTb y CyANHHO-TPOM-
6ounTapHOMy remMocTasi, a 3BinbHeHHs ®BO i3 geno Ta
3pOCTaHHS 0ro PiBHS Y NMa3Mi KPOBI CBiAYNTb NPO PO3BUTOK
TPOMBOTUYHMX YCKNaaHeHb. BusiBneHe 3HWXeHHS piBHSA
®BO6 y pasi BUKOPUCTaHHS aHTaroHICTiB anbAOCTEPOHY
MPW3BOANTb [0 3MEHLLEHHS MPOKOArynsHTHOI akTUBHOCTI
nnasmy KpoBi, MOMINLIEHHS reMOocTasionoriyHol (yHKLUiT
eHpoTenito.

Y pesynbrati 4OCMIAKEHHS BCTAHOBWNK, WO B pasi
3aCTOCYBaHHS! B KOMMMEKCHOMY TiKyBaHHi CENeKTUBHOMO
AA ennepeHOHy NMOBIPHICTb 3HKEHHS 11 arnbLOCTEPOHY
(t=291;p<0,01),i ®BO6 (t = 2,59; p < 0,01) BiporigHO
BULLA, HiX 38 BUKOPWCTaHHS CMiPOHOMAKTOHY.

Omxe, ennepeHoH NOPIBHSHO 3 CTliPOHONAKTOHOM CpUSE
BUPaXEHILLOMY 3HKEHHIO KOHLIEHTpaLlii anbaoCTepoHy Ta
®B6, ocobnmeo y xsopux Ha IM Ta XXH Il cTagii.

BucHoBKH

1. Y nauienTiB 3 iHapkTom Mmiokapaa Ta XXH Il cT.
BUSIBUIN 3HVKEHHS! PIBHA arbA0CTEPOHY NPY BUKOPUCTAHHI
cnipoHonakToHy (p < 0,05) i ennepeHoHy (p <0,001). Y xBo-
pvx Ha XXH | CT. BUSHa4MNM TEHAEHLLiIO 0 3MEHLLEHHS] PIBHS
arnb4OCTEPOHY Ha TITi CIPOHONAKTOHY Ta BIPOTiAHE 3HKEHHST
anb[0CTEPOHY B pasi MpuiiMaHHs ennepeHoHy (p < 0,05).

2. KoHueHTpauis ®B6 y nnasmi kpoBi navieHTis 3
iH(hapkToM Miokapga B 060X rpynax 3miHioBanacs Hesi-
POriHO MPY BYKOPWCTaHHI CMiPOHONAKTOHY Ta BipOrigHO
3meHLyBanacs (p < 0,05) Ha TNi NpuiAMaHHs ennepeHoHy.

MepcnekTuBM noganblunx AocnigxeHb. Jouine-
HWM € BVMBYEHHS PIBHIB aHTOTEH3MHNEPETBOPIOBAIIBEHOIO
thepMeHTy Ta aKTMBHOCTI NPOTEOMNITUYHOI CUCTEMU KPOBI Y
XBOPYWX Ha rOCTpWiA iHPapKT Miokapaa Ta XPOHiuHy XBopoby
HWPOK Ha TNi BUKOPUCTAHHS aHTaroHICTiB anbAOCTEPOHY.
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Determination of the temporary disability duration in patients

OpwuriHaAbHiI AOCAIAXKEHHS

with acute myocardial infarction depending on the body mass index

M. Yu. Koteliukh®@*

Kharkiv National Medical University, Ukraine

Prolonged temporary disability in patients with acute myocardial infarction (AMI) is more common in the presence of concomitant
abnormalities. Adipokine C1q/TNF-related protein 3 (CTRP-3) is produced by adipose tissue and exhibits anti-inflammatory and
cardioprotective properties. The course and prognosis of AMI depend on the presence of comorbid disorders and hence are
objects of scientific interest.

Aim. To identify risk factors affecting the temporary disability duration in AMI patients depending on body mass index (BMI).

Materials and methods. The study involved 189 patients with ST-segment elevation AMI who were divided into 3 groups de-
pending on BMI. The first group included 60 patients with AMI and normal BMI, the second group comprised 68 patients with AMI
and excess body weight (EBW) and the third group was composed of 61 AMI patients with obesity. CTRP-3 was determined by
enzyme-linked immunosorbent assay. Statistical data were processed using the licensed software package IBM SPPS Statistics
(version 27.0). Significance of differences between normally distributed mean values of quantitative variables was assessed by
ANOVA with Bonferroni correction for multiple comparisons. The logistic regression method was used to determine the period of
temporary disability. The difference was considered significant at a P value < 0.05.

Results. In analyzing the studied indicators, a significant decrease in the concentration of CTRP-3 was found in AMI patients
with obesity on the first day compared to AMI patients with normal BMI (P < 0.001), which indicated the effect of obesity on
the AMI development. The following indicators were determined to construct a model for predicting the duration of tempo-
rary disability, namely CTRP-3 on day 1, glucose on day 1, the presence of permanent atrial fibrillation, early complications
of AMI.

Conclusions. The proposed method helped to determine the duration of temporary disability in patients with AMI depending on
BMI, which would improve the provision of high-quality diagnostics and treatment of patients by reducing the economic costs of
the length of hospital stay.

Bu3HaueHHA TPUBAAOCTI TUMYACOBOI Henpawe3AaTHOCTi
B NaLi€HTIB i3 rocTpum iHpapKToM MioKapaa 3aAeXHO Bia iHAEKCY MacH Tina

M. 0. Koteatox

TpuBany TMM4YacoBy HenpaLe3aaTHICTb NaLlieHTa 3 rocTpuM iHdhapkTom miokapga (M) crocTepiraroTb YacTilue, SKLLO B HBOTO €
cynyTHs natonorisi. AgunokiH C1q/TNF-38’s3yBanbHuii 6inok 3 (CTRP-3) npogyKyeTbCst XMpOBO TKAHNHOK Ta Mae nNpoTu3anarb-
Hy, kapgionpoTtekTopHy Aii. Mepebir i nporHo3 MM 3anexarb Big HasiBHOCTI KOMOPBIgHOI NaTonorii, akTyanisyruun LOCTILKEHHS
B LIbOMY Hanpsimi.

MeTa po60TH — BU3HAYNTW YMHHWKU PU3NKY, LLIO BNAMBAKOTL HAa TPMBAMICTb TMMYACOBOI HenpaLe3aaTHOCTI nauieHTis i3 M,
3anexHo Bif iHaekcy macu Tina (IMT).

Marepianu Ta metoau. Y gocnimkeHHs 3anyyunu 189 xsopux i3 [M i pisHum IMT. MauienTis i3 M Ta enesauieto cermeHta ST
3anexHo Big IMT noginunu Ha 3 rpynu: B nepLuy BairLnv 60 oci6 i3 MM i HopmansHum IMT, gpyry — 68 xBopux i3 M i HagnMLLKOBOO
macoto Tina, TpeTo — 61 naujeHT i3 MM Ta oxupiHHam. CTRP-3 Bu3Hayanm imyHohepMeHTHM MeTogoM. CTaTUCTUYHE onpaLiio-
BaHHS AaH1X BUKOHaMM 3a JOMOMOroH0 MiLleHsiliHoro naketa nporpam IBM SPPS Statistics (version 27.0). BiporigHicTb pisHuLi
cepeaHix NPy MHOXUHHUX NOPIBHAHHSX ANS KiNbKICHUX 03HAK i3 HOPMasibHM PO3MOZISIOM i3 3aCTOCYBaHHAM TecTy BoHbeppoHi
OLiHIOBanM 3a 4OMOMOTOK OAHOGAKTOPHOrO AMCMEPCIHOMO aHanidy. [Ans BU3HaYeHHs! TePMiHY TMMYaCcOBOI HenpaLeanaTHOCTi
BVKOPWCTOBYBaNM METOA NOMCTUYHOI perpecii. PisHuLito BBaxanu BiporigHoto npu p < 0,05.

Pesynktatu. Y pesynsrati aHanidy nokasHuKiB BCTAHOBWM BipOriaHE 3MeHLIeHHs koHueHTpauii CTRP-3 Ha 1 foby B naujieHTiB
i3 M Ta oxupiHHAM nopiBHAHO 3 xBopyMK 3 TIM i HopmarnbHuM IMT (p < 0,001). Lie csigunTb Npo BNAMB OXWPIHHA Ha PO3BUTOK
['IM. ns noBynosu mogeni NporHo3yBaHHs TPUBANOCTi TMMYACOBOI HeNpaLe3aaTHOCTI BUSHa4uUnIy Taki nokasHukv: CTRP-3 Ha 1
n00y, rnioko3a Ha 1 foby, HasiBHICTb NOCTINHOI hopmm dibpunsaLii nepeacepab, paHHi ycknagHeHHs M.

BucHoBkuM. 3anponoHoBaHWi Coci6 AaB 3MOry BU3HAUMTL TPUBAICTb TUMYACOBOI HEMpaLe3aaTHoCTi B navieHTis i3 MM 3anesx-
HO Big iHaekcy macu Tina. Lle cnpustme noninweHHto AjiarHOCTUKK Ta NiKyBaHHS NALEHTIB LUMSAXOM 3MEHLLEHHSI EKOHOMIYHUX
BUTPAT Ha nepebyBaHHs B NikapHi.

OnpeaeneHKUe NPOAOAKUTEABHOCTH BpEMEHHOW HETPyAOCNOCOOHOCTH
Yy NaUUeHTOB C 0CTPbIM UHPAPKTOM MUOKapAa B 3aBUCHUMOCTH OT MHAEKCA MaccChl TeAa

M. 0. Kotentox

[nuTenbHyto BPEMEHHYH HETPYAOCNOCOOHOCTL NaLlmMeHTa ¢ 0CTpbiM MHapkTom Muokapaa (OVIM) oTMeyatoT YaLLie npu Hanmumm
y Hero conyTcTaytoweit natonorun. Agunokud C1q/TNF-accoumnmrpoBaHHbin 6enok 3 (CTRP-3) npogyumpyeTes )KUpOBOM TKaHbH0,
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npoABndeT NPoTUBOBOCNANUTENBHOE U KapaMonpOTEKTOPHOE nevicteus. TeveHne n NPOrHo3 OWM 3aBucAT OT Hanuuus KOMOop-
GmaHoi nartonorum, aKTyanmsmpya nccrnenoBaHuns B 3TOM HanpasneHun.

Llenb pa6oTk! — onpeaenuTs hakTops prcka, BINSIOLLME Ha MPOAOMKUTENBHOCTL BPEMEHHOI HETPYAOCTOCOBHOCTM NaLMEHTOB
¢ OMM, B 3aBMCHMOCTM OT UHAEKCa Macchl Tena (UMT).

Marepuansi u metoabl. B nccneposanve Bkmounnv 189 6onbHeix OUM ¢ pasHeim MMT. Mauvento ¢ OUM n anesauyeit
cermenTa ST B 3aBucumocT ot UMT nogenunu Ha 3 rpynnbl: B nepsyto Bownn 60 6onbHbix ¢ OUM u HopManbHbiM IMT, Bo
BTOpPYt0 — 68 Yenosek ¢ OVIM ¢ n3bbITOUHOM Maccoi Tena, B TpeTbio — 61 nauneHt ¢ OUM u oxupennem. CTRP-3 onpegensnm
MMMYHO(EPMEHTHBIM METOAOM.

Cratnctnyeckyto 06paboTky AaHHbIX OCYLLECTBMIM C MOMOLLbHO NULIEH3MOHHOTO NakeTa nporpamm IBM SPPS Statistics (version
27.0). JocToBepHOCTb pasHuLibl CPEAHNX MPU MHOXECTBEHHbIX CPABHEHUSX ANS KOMNYECTBEHHbLIX MPU3HAKOB C HOPManbHbLIM
pacnpeseneHuem ¢ npuMeHeHuem Tecta BoHGeppoHM OLEHMBaANK C MOMOLLBK) OAHOCAKTOPHOIO AVCMEPCUMOHHOIO aHanuaa.
[ns onpepeneHusi cpoka BPEMEHHO HETPYAOCNOCOOHOCTY UCNONb30BaNM METO NOrMCTUYECKOI perpeccui. PasHiLy cumtanm
foctoBepHon npu p < 0,05.

Pesynktathl. B pesynbrate aHann3a nokasatenen yCTaHOBUIM JOCTOBEPHOE yMeHbLUeHWe KoHueHTpauun CTRP-3 Ha 1 cyTkn
y nauueHToB ¢ OM n oxwupeHrem no cpaBHeHwto ¢ 6onbHeIMM OUM 1 HopmanbHbiM IMT (p < 0,001). 310 CBUAETENLCTBYET O
BIUSIHU OXXMPEHNs Ha pa3suTue OUIM. [inst noCTPOeHWst MOAENH NPOrHO3VMPOBaHMS MPOJOIKUTENBHOCTW BPEMEHHO HETPYLOCTO-
cobHocTu onpeaenunm Takue nokasarenu: CTRP-3 Ha 1 cyTku, rmtoko3a Ha 1 cyTku1, Hanuumue NocTosIHHOM hopMbl onbpunnsaummn
npeacepanii, paHHue ocrnoxHexns OUM.

BriBoApbl. [peanoxeHHbI cnocod no3sonun onpeaenTb NPOAOMKUTENBHOCTb BPEMEHHOIN HETPYAOCNOCOBHOCTY Y NaLMEHTOB C
OWM B 3aBucumocTut ot IMT. 310 Byaet cnocobCTBOBaTb YyULLEHMIO AMArHOCTUKM U NEYEHNs NaLMEHTOB 3a CHET YMEHbLUEHNS!

OKOHOMUYECKMX 3aTpaT Ha I'Ipe6bIBaHVIe B 60anmue.

Acute myocardial infarction (AMI) with comorbidity is a topi-
calissue in practical medicine today. Complicated course of
AMI is observed more often in the presence of concomitant
abnormalities. One of these concomitant abnormalities is
obesity, which is associated with the development of AMI
[1]. According to G. Velazquez et al. [2], obese patients were
more likely to develop inpatient mortality than those with
normal body mass index (BMI), and the use of percutaneous
coronary intervention improved the course of AMI in obese
patients. According to E. Joyce et al. studies [3], adverse
left ventricular (LV) and impaired LV deformation were found
in patients with ST-segment elevation myocardial infarction
(STEMI) and obesity compared with AMI patients and
normal BMI. In our opinion, the length of hospital stay is an
important indicator of the hospital resource effectiveness,
and AMI-related complications in patients are the reasons
for longer hospital stays.

Adipokine C1q/TNF-related protein 3 (CTRP-3 or car-
tonectin) has been shown to be involved in carbohydrate
and lipid metabolism in obesity [4,5]. CTRP-3 exhibits
anti-inflammatory and cardioprotective properties through
signaling pathways, attenuates pathological remodel-
ing of the heart after AMI, reduces cardiac dimensions
and cardiomyocyte apoptosis, decreases interstitial
fibrosis, improves survival rate, and restores the heart
function [6].

Zhang C. L. et al. [7] found that CTRP-3 can inhibit
cardiac fibrosis and promote mitochondrial biogenesis
and bioenergetics in cardiomyocytes. However, the use of
CTRP-3 as a factor influencing the length of hospital stay
in AMI patients depending on BMI has not been studied to
date and therefore is an object of scientific interest.

In our view, the proper use of hospital resources is
important for controlling economic costs. According to
S. Rehman et al. [8], patients with cardiogenic shock,
higher lipid levels, and thyroid disease were more likely to
be correlated with longer hospital stays. Improved funding
for the diagnosis and treatment of patients might be de-
termined by a decrease in the length of hospital stay. It is
essential to identify a complex of risk factors associated with

prolonged hospital stays among AMI patients of working
age depending on BMI.

Aim
The aim of the study was to identify predisposing factors

affecting the temporary disability duration in AMI patients
depending on BMI.

Materials and methods

In this study we examined 189 subjects with ST-segment
elevation AMI depending on BMI, admitted to the SI “L. T.
Malaya National Institute of Therapy of the National Aca-
demy of Medical Sciences of Ukraine” and Kharkiv Clinical
Hospital on Railway Transport No. 1, a branch of the Health
Care Center of the Ukrainian Railways Public Joint-Stock
Company. The study was conducted from 01 September
2018 to 31 December 2020.

Patients with ST-segment elevation AMI were divided
into 3 groups depending on BMI. Group 1 included 60 AMI
patients with normal BMI, Group 2 involved 68 AMI patients
with excess body weight (EBW) and Group 3 was composed
of 61 AMI patients with obesity.

Exclusion criteria were diabetes mellitus type 1 and 2,
autoimmune diseases, connective tissue diseases, SARS-
CoV-2, pituitary and hypothalamic diseases, thyroid disease,
the presence of symptomatic hypertension, cancer, chronic
obstructive pulmonary disease, heart valve diseases, con-
gestive heart failure IV FC AMI, severe liver and kidney
dysfunction, severe anemia.

The author followed all the European Society of Cardio-
logy 2017 guidelines for the diagnosis and management of
patients with ST-segment elevation AMI [9]. The diagnosis
of permanent atrial fibrillation (it is considered that there is
no possibility to restore sinus rhythm for a long time period)
was determined according to European recommendations
[10]. Early complications included at least one of the pa-
rameters: acute LV failure (ALVF) according to Killip classes
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Table 1. Overall characteristics of the studied groups, M = SD, n (%)

Statistical
significance

1, 2, 3, 4 within 1-14 days, 2"-3" degree atrioventricular
(AV) block within 1-14 days, recurrent AMI within 1-14
days. All the patients underwent stenting of the affected
coronary artery and subsequently were given standard

Parameters, units of
measure

) Age, years 5842824  60.03:6.61  57.93£862  P>0.05
.therape.utlc aggnts. Laboratory parameters were measurgd —— 5(8.33) 11 (16.18) 18 (29.51) P <005
in the Blocherplcal antra! Research Laboratory of Kharklv Men, n (%) 55 (91.67) 57 (83.62) 43(7049) P> 005
National Medical University. Serum was collected in 1-2 Atial fibrilation, 5(8.33) 5(7.35) 5(8.19) P> 0.05
days following admission. permanent form

Serum concentration of CTRP-3 was identified by BMI, kg/m? 2352:125  27.06+¢129 3277247  P,,<0.001
enzyme-linked immunosorbent assay using Labline-90 Ew: 8881
analyzer (Austria, No. 2910-2037) and commermal test e RS Qe 120 Pf_; EE
systems “Human CTRP3” manufactured by Aviscera Bio- P,,<0.001
science Inc, Santa Clara, USAaccording to the instructions P,,<0.001
supplied with a kit. The mean value and reference range for Glucose, mmol/l 712£065 676062 6.50£0.84 Ew-z: ggg
CTRP-3 were setat 325.97 (274.59-399.96) ng/ml. Fasting p;j >0.05

blood glucose level was measured using glucose oxidase

CTRP-3, ng/ml 27231+56.98 235.60+49.49 2340344317 P,,<0.001
method. Total cholesterol (TC) and high-density lipoprotein P,,<0.001
cholesterol (HDLC) were determined by peroxidase method D

Early complications of AMI 18 (30.00) 19 (27.94) 19 (31.15) P>0.05

using a Human Cholesterol LiquiColor test kit (Germany).
The level of triglycerides (TG) was determined by enzymatic
colorimetric method using a set of reagents “Triglycerides
GPO” produced by “Human” company (Germany). The
atherogenic factor (AF) was calculated by the standard
A. M. Klimov formula: (TC — HDLC) / HDLC. The level of
very low-density lipoprotein cholesterol (VLDLC) was esti-
mated by W. T. Friedewald equation: TG/2.2 and low-density
lipoprotein cholesterol (LDLC): TC — (HDLC + TG/2.22).

The optimal weight was defined using BMI (Quetelet
index), calculated by dividing weight (in kilograms) by
the square of the body height measured in meters. An
individual was considered to be normal weight if the BMI
was 18.5 kg/m? to 24.9 kg/m?, overweight if the BMI was
25 kg/m? to 29.9 kg/m?, and obese if it was 30 kg/m? or
greater. The type of adipose tissue distribution was cal-
culated by the waist circumference to thigh circumference
(WCITC) ratio. Abdominal obesity was diagnosed by the
WCI/TC ratio 20.90 for men and 20.85 for women [11].
Doppler echocardiographic examination was performed
according to the generally accepted manner on an ultra-
sound scanner Radmir ULTIMA Pro30 [12]. All the patients
underwent standard 12-lead electrocardiography using
a three-channel electrocardiograph “Fukuda” FX-326U
(Japan).

The study was performed according to the World
Medical Association Declaration of Helsinki “Ethical princi-
ples for medical research involving human subjects”. Prior
to the study, the patients were informed about the study
purpose and possible results. The informed consent was
signed by all participants. The study design was approved
by the Ethics Commission of Kharkiv National Medical
University (Minutes No. 2 dated 2 April 2018).

Statistical analysis. Statistical data were processed
with the help of the licensed software package IBM SPPS
Statistics (version 27.0) (IBM Inc., USA, license No.
L-CZAA-BKKMKE). All quantitative indicators were checked
for normal distribution with the Kolmogorov—Smirnov test.
The results of descriptive statistics included indicators
for normally distributed quantitative characteristic: mean
(M) and standard deviation (SD). Nominal variables were
expressed as number and percentage. t-Test for variables
with normal distribution were used for paired comparison.
The x? test with Yates’s correction was used to compare

3anopisbkuin MeguuHnii xypHan. Tom 24, Ne 1(130), ciueHb — motuin 2022 p.

nominal variables depending on the group size. Significance
of differences between normally distributed mean values
of quantitative variables was assessed by ANOVA with
Bonferroni correction for multiple comparisons. Logistic
regression method was used to determine the temporary
disability period. The difference was considered statistically
significant at a value of P < 0.05.

Results

BMI-dependent characteristics of AMI patients, including
demographics and laboratory parameters, are shown in
Table 1.

Among AMI patients (n = 189) in the study, 82.01 %
were male and 17.99 % were female. The mean age of all
patients was 58.79 + 0.99 years. All groups did not differ in
glucose level, the presence of permanent atrial fibrillation or
early complications of AMI (P > 0.05). The total number of
early complications of AMI among all patients was 29.63 %.
Out of the total number of patients (n = 189) who participated
in the study, 68.25 % of subjects were with excess body
weight (Groups 2 and 3), and 31.75 % of AMI patients had
normal BMI (group 1). CTRP-3 levels in Group 2 were re-
duced by 13.45 % and in Group 3 — by 14.06 % compared
to Group 1 (P < 0.001). Group 3 patients were found to
have significantly increased parameters of lipid metabolism:
VLDLC by 28.77 % (P < 0.05), TG by 26.71 % (P < 0.05),
AF by 17.43 % (P < 0.05) and decreased HDLC by 9.38 %
(P < 0.05) compared to Group 1 (Table 2). There was no
significant difference in the values of lipid metabolism be-
tween Groups 1 and 2. In Group 1, a direct correlation was
revealed between CTRP-3 and TC (r = 0.413, P = 0.001),
LDLC (r=0.329, P = 0.01), TG (r = 0.363, P < 0.01), AF
(r=0.336, P < 0.01). An inverse correlation was found
between CTRP-3 and lipid metabolism indicators in Group
3: between CTRP-3 and TC (r =-0.426, P < 0.001), LDLC
(r=-0.405,P <0.01), TG (r=-0.314, P < 0.01).

The data obtained from 189 AMI patients depending on
BMI were included to build the model. The method was as
follows: a patient was diagnosed with early complications
(ALVF according to Killip classes 1, 2, 3, 4 within 1-14 days,
2m-3¢ degree AV block within 1-14 days, recurrent AMI
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Table 2. Lipid metabolism indicators in AMI patients depending on BMI, M £ SD

Parameters, Group 1 Group 2 Statistical
units of measure significance

TC, mmol/l

VLDLC, mmol/l

LDLC, mmol/l

TG, mmol/l

HDLC, mmol/l

AF

517+1.21 543+1.13 5.39+1.40 P,>0.05
P >005

P.'>005
P,,>0.05
P,,<0.05
P,,<0.05
P,,>0.05
P1_3> 0.05
P,,>0.05
P,,>0.05

0.73£0.50 0.79+0.45 0.94+0.38

3.20+0.94 3.55+1.06 3.32+£1.30

1.61£1.13 173091 2.04+0.83

1.28+0.31 1.23+0.53 1.16+0.24

327+1.20 3.84 +1.47 3.84+1.65
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within 1-14 days), glucose level on day 1, the presence of
permanent atrial fibrillation, cartonectin content on day 1.
The number of disability days in the patient was calculated
according to the developed formula:

D = 0.144 x X, - 3.056 x X, + 5.288 x X, -
~0.006 x X, + 12.212

where D is the number of disability days;

X, — blood glucose on day 1, mmol/l;

X,— permanent atrial fibrillation (1 — absent; 2 - pre-
sent);

X,—early complications of AMI (1 —absent; 2 - present);

X,— cartonectin on day 1, ng/ml.

The probability of the disability period duration was
determined by the method of logistic regression and by
the conversion log using the formula:

1
pP=——m—,
1 + g@-155)

where P — the probability of prolonged disability;

e — the basis of the natural logarithm (e = 2.718);

D - the number of disability days.

The mean disability period in hospital patients was 15.5
days and if values ranged from 0.5 to 0.8, the probability
was estimated as average, if more than 0.8 — as high, if
less than 0.5 — as low.

All variables and the constants of the proposed model
met the considered statistical significance at the level of
P <0.05. The mean relative error in calculating the number
of work disability days was only 1.1 %.

Clinical example 1. A57-year-old patient was hospita-
lized to the cardiology department with coronary heart di-
sease (CHD). The patient was diagnosed with ST-segment
elevation AMI (05.12.2019). According to medical history,
the patient’s risk profile included obesity. In the course of
the treatment, the patient was not found to have recurrent
chest pain, dizziness, resting or exertional breathlessness,
arrhythmia and conduction disorders. On examination, his
BMIwas 25.7 kg/m?. Based on laboratory data, the glucose
level on day 1 was 5.11 mmol/l, the content of cartonectin
on day 1 was 301.2 ng/ml. The patient showed no signs of

atrial fibrillation on electrocardiography (ECG). Calculation
according to the proposed formula was as follows:

D =0.144 x 511 - 3.056 x 1 + 5.288 x 1 -
—0.006 x 301.2 + 12.212 =13.37

and the probable duration of the patient’s disability was
determined as:

p 1

r =011
- 1 + e-(13,37—15,5)

Thus, the length of stay probability for the patient was
defined as insignificant, the determined disability period
in the hospital was 13 days. Therefore, the patient was
discharged on day 12.

Clinical example 2. A 63-year-old patient was hospi-
talized to the cardiology department with CHD. The patient
was diagnosed with ST-segment elevation (23.05.2019).
The patient had a history of obesity over the last 5 years.
In the treatment course, the patient presented with resting
or exertional breathlessness. He was diagnosed with ALVF:
pulmonary edema. BMI of 30.8 kg/m? was determined on
examination, and grade 1 obesity was diagnosed. Based
on the laboratory data, the glucose level on day 1 was
11.6 mmol/l, the cartonectin content on day 1 was 187.58
ng/ml. The patient showed no signs of atrial fibrillation on
ECG. Calculation according to the proposed formula was as
follows:

D =0.144 x 11.6 - 3.056 x 1 + 5.288 x 2 -
—0.006 x 187.58 + 12.212 = 20.27

and the probable duration of the patient’s disability was
determined as:

1
P= —— =0.99.

1 + g(8037-155)

Therefore, the probability of the hospital length of stay
for the patient was defined as very high, the estimated
disability period in the hospital was 20 days. Therefore,
the patient was discharged on day 20.

Discussion

In our study, the risk factors for long-term temporary
disability in AMI patients depending on BMI were the content
of cartonectin on day 1, the presence of permanent atrial
fibrillation, glucose level on day 1, at least one detected
case of early complications of AMI. The use of glucose in
the model can be explained by the fact that CTRP-3 was
associated with carbohydrate metabolism. According to our
study, cartonectin was associated with TC, LDLC, and TG
in AMI patients with obesity.

Chen L. et al. [13] identified that CTRP-3 rates were
significantly decreased in subjects with persistent atrial
fibrillation compared with paroxysmal atrial fibrillation. In
our opinion, a decrease in the concentration of cartonectin
leads to a deterioration in the ability to protect the heart and
thus may affect the process of LV myocardial remodeling in
AM I patients with different BMI values. According to studies
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of Yildirim A. et al. [14], decreased CTRP-3 levels were
associated with the presence of ventricular tachycardia in
patients with heart failure and low ejection fraction.

Jang S. et al. [15] determined that a longer stay was
an independent prognostic factor for the increase in overall
costs for both patients with non-ST elevation myocardial
infarction and STEMI. Wasfy J. H. et al. [16] identified that
the predictors of prolonged hospital stay were as follows:
older age, heart failure on hospital admission, higher heart
rate on admission, systolic blood pressure <150 mm Hg,
cardiogenic shock, diabetes, decreased glomerular filtration
rate and hemoglobin. Scientists S. Vallabhajosyula et al. [17]
found that longer hospital stays, higher hospital costs, and
fewer home discharges were associated with the develop-
ment of LV aneurysms in patients with AMI.

According to C. Baechlia et al. [18], not only older age
prolonged hospital stays compared to younger age, but
hospital stays also depended on the presence of comorbid
abnormalities.

Conclusions

1. The study showed the low CTRP-3 content in AMI
patients depending on BMI indicating an imbalance in
the adipokine system and the lesser impact of CTRP-3 on
the inflammatory process in AMI.

2. Patients with AMI were found to have positive
correlations between TC, LDLC, TG, AF. In contrast, AMI
patients with obesity were shown to have inverse cor-
relations between CTRP-3 and lipid metabolism, namely
TC, LDLC, TG.

3. The study provided a possibility to elaborate
the mathematical model for determining the temporary
disability duration in AMI patients depending on BMI, which
included the following indicators: glucose, cartonectin on
day 1 day, the presence of a permanent atrial fibrillation
and early complications of AMI.

Perspectives for further research. It is planned to
study the effect of CTRP-3 on the condition of coronary
arteries in AMI patients depending on BMI. We plan to
determine the dynamics of the cartonectin level in AMI
patients depending on BMI throughout a 1-year-follow-up.
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Factpoe3o¢areanbHa pedparoKkcHa xBopoba
B NaLi€HTIB i3 MOPOIAHMM OXXUPIHHAM
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AY «HauioHaAbHUI IHCTUTYT Xipyprii Ta TpaHcnAaHToAorii imeHi 0. O. Laaimosa» HAMH Ykpainu, m. Kuis

OpwuriHaAbHiI AOCAIAXKEHHS

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

MeTta po6oTH — BUBYMTY YACTOTY Ta NPOSIBU racTpoesodrareansHOro pediriokcy B MavieHTiB i3 MOPBIgHUM OKUPIHHAM Ha OCHOBI
€H0CKOMIYHOT, PEHTTEHOMOTIYHOT KapTWHM i PYHKLT HUKHBOIO CTpaBoxiaHoro ciHktepa (HCC).

Marepianu Ta MmeTogm. Y gocnimkeHHs 3anyumnu 98 nauieHTiB 3 OKUPIHHAM, Siki Manu cepeaHin iHgekc macv Tina (IMT) 55,6 + 10,3
kr/m2: 30 (34,48 %) yonosikis, 68 (65,52 %) xiHok. Bik xBopux — Bi 18 go 64 pokis, cepenHilt — 42,3 + 8,5 poky. Bcim nauieHTam
O0151 OLiHIOBAHHS CTaHy Ta (yHKLii HUXKHBOTO CTPaBOXIAHOrO CahiHKTEPa 3aicHUNM hibpoesodaroracTpoayoneHockonito, €30-
tharomaHoMeTpito, CTPaBOXiaHWA 40BOBUIA pH-MOHITOPUHT, PEHTTEHONOTYHE AOCTIAXEHHS, BUKOHanu 6apiaTpuyHe onepaTusHe
BTPYYaHHs1. Y BCiX XBOPUX OL{IHKOBaNM HasiBHICTb i CTYNiHb BUPaXEHOCTi NATONONYHONO racTpoe3odareantHoro pedpriokcy 3a AaHnMm
CTpaBoXigHoro pH-MoHITOpUHry Ha nigcTasi inaekcy DeMeester. Takox 3a JaHWMKM €30¢haroMaHOMETPIi Ta CTPaBOXiAHOrO J060-
BOro pH-MOHITOPUHTY OLiHIOBaNM (yHKL|ito HKHBOTO CTPABOXIAHOTO CAhiHKTEPa, 06paxoByBany KinbKicTb peditoKcis i TpuBanicTb
HangosLLoro pedpritokcy. CTaTCTUYHO pe3ynsTaTi OnpaLioBanu 3a 4OMOMOrot NakeTa nporpamHoro 3abeaneverHs StatPlus 2007.

Pesynbkraru. Bueuunu yactoty Ta nposisu ractpoesodareansHoro pedritokcy B 98 navieHTis 3 oxupiHHam. CepeaHiit IMT xsopux
craHoBwB 55,6 + 10,3 kr/m2, MakcumanbHuii — 72 kr/m2. Y 37 (37,76 %) nauieHTiB AiarHocTyBanu ractpoesochareanbHy pedirtokCHy
xBopoby (FEPX), y 8 (8,16 %) i3 H1X — Ha TNi rpvxi CTpaBOXigHOro 0TBOPY Aiadparmu. Y cTpykTypi FEPX nepesaxana eposvsHa
thopma — 24 (24,48 %) Bunagku. Y 32 (32,65 %) nauieHTiB natonorivyHui pednioke LiarHoCTyBanm BAeHb, 0cobnmBo nicns igu.

BucHoBkw. Pesynstatv gocnigxeHHs caigyath: y 37,76 % navieHTiB 3 okupiHHAM giarHocTytoTb [EPX; wo 3ymoBneHa mopdonoriy-
HWM CTaHOM i (hYHKLLiEt0 CTPABOXIOHO-LLITYHKOBOIO Nepexopy; NepeBaxatoTb epoavBHi hopmu xBopobin. CTaH CTPaBoOXigHO-LLINYHKO-
BOrO Nepexoay B NaLieHTiB 3 OXMPIHHAM HeobXigHO BpaxoByBaTH, obupatoun onTumansHy bapiatpruiHy un MetaboniuHy onepadito.

Gastroesophageal reflux disease in patients with morbid obesity

A. S. Lavryk, V. V. Kucheruk, O. P. Dmytrenko, I. S. Tereshkevich, H. M. Lytvynchuk, Yu. M. Razdobudko

Aim. To study the prevalence and manifestations of gastroesophageal reflux disease (GERD) in patients with morbid obesity
based on endoscopic, X-ray findings and the function of the lower esophageal sphincter.

Materials and methods. The study involved 98 obese patients with a mean body mass index (BMI) of 55.6 + 10.3 kg/m?. Of these,
30 were men (34.48 %) and 68 were women (65.52 %) aged 18-64 years, mean age —42.3 + 8.5. All the patients subsequently
underwent fibroesophagogastroduodenoscopy, esophagomanometry, 24-hour esophageal pH monitoring, X-ray examination
and bariatric surgery. The presence and severity of pathological gastroesophageal reflux were assessed using esophageal pH
monitoring data based on the DeMeester score. In addition, the lower esophageal sphincter function was assessed, the number of
refluxes and the duration of the longest reflux episode were calculated according to the data of esophagomanometry and 24-hour
esophageal pH monitoring. Statistical data processing was carried out using the StatPlus 2007 software package.

Results. In this paper, we studied the prevalence and manifestations of gastroesophageal reflux in 98 obese patients. The mean
BMI was 55.6 + 10.3 kg/m?, the maximum was 72 kg/m?. GERD was diagnosed in 37 (37.76 %) patients, including 8 (8.16 %)
patients with a hiatal hernia. The erosive form prevailed in the GERD pattern —in 24 (24.48 %) patients. In 32 (32.65 %) examined
patients, pathological reflux was diagnosed during the daytime, especially after eating.

Conclusions. The study results indicate that 37.76 % of obese patients are diagnosed with GERD arising from anatomical features
and function of the gastroesophageal junction with the predominance of erosive forms of GERD. The state of the gastroesophageal
junction in obese patients should be considered when choosing the optimal bariatric or metabolic surgery.

FacTpoasodareanbHas pepAlOKCHasA 60Ae3Hb Y NALMEHTOB C MOPOUAHBIM OXKMPEHUEM

A. C. AaBpuK, B. B. Kyuepyk, E. M. Amutperko, WU. C. TepelukeBuu, A. H. AuTBUHUYK, F0. M. Pa3pobyabko

Llenb paboTbl — 13y4nTb HacTOTY W NPOSIBNEHMS racTpoa3odareanbHoro pediritokea y nauueHToB ¢ MOpBMAHBIM OXUPEHNEM Ha
OCHOBE 3HOCKOMNYECKOW, PEHTTEHONOTMYECKOI KapTUHbI 1 (PYHKLMW HkHero nuwiesoaHoro cduHktepa (HIMC).

Marepuanki u MmeToabl. B uccnegosanve Bknioumnm 98 naLumneHTOB C OXMPEHUEM, CpeaHNA Haeke macebl Tena (MMT) koTopbix
cocrasun 55,6 £ 10,3 kr/m% 30 (34,48 %) MyxunH, 68 (65,52 %) skeHLUmH. BospacT 6onbHbix —oT 18 fo 64 ner, cpenHnin —42,3+ 8,5
roga. Bcem nauneHTam nposeneHa hubpoasodaroracTpoayoaeHOCKoNKs, 330paroMaHOMETPUS, MULLEBOAHbI CyTO4HbI pH-Mo-
HUTOPWHT, PEHTTEHONOMYECKOe NCCReaoBaHe, BbINOHEHO GapuaTpuieckoe onepaT1BHOE BMELIATENLCTBO. Y BCEX 6OMbHbIX
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OLIEHMBANY Hanu4ue 1 cTeneHb BbIPaXXEHHOCTW NaTONOrNYeCKoro racTpoasodareanbHoro pedtokca no AaHHbIM MULLEBOJHOTO
pH-MoHuTOpUHra Ha ocHoBaHuK nHaekca DeMeester. Mo faHHbIM 330haroMaHOMETPUK 1 MULLEBOAHOTO CYTOYHOMO pH-MOHUTO-
puHra ouenmeanu yHkumo HIC, BbluMcnsnM yncno pedniokCoB M NPOAOMKUTENBHOCTL Hanbonee AnuTensHoro pedritokca.
Cratnctuyeckast 06paboTka AaHHbIX NPOBEAEHa C NOMOLLbI0 MporpamMmHoro naketa StatPlus 2007.

Pesynktartbl. M3yunnu 4acToTy 1 nposiBneHns ractpoasodareanHoro pedntokca y 98 naumeHTos ¢ oxvpenuem. Cpegtnid IMT
cocraensn 55,6 + 10,3 kr/M2, MakcumanbHbI — 72 kr/m2. Y 37 (37,76 %) naumeHTOB AMarHOCTMPOBanu ractpoasodarearnsHyto
pedriokcHyto bonesHb (FTAPB), y 8 (8,16 %) 13 HUX — Ha choHE rPbIKM MMLLEBOAHOTO OTBEPCTMUS Anadparmel. B cTpykType FOPB
npeobnapana aposusHas dopma — 24 (24,48 %) cnyyas. ¥ 32 (32,65 %) naumeHToB naTonoruyeckuin pednioke AuarHocTuposanu

B JHEBHOE BpeEMS, ocobeHHo nocne npméma nuuin.

BbiBoabI. Pesynbrathl UccnenoBaHus CBUAETENLCTBYIOT, YTO Y 37,76 % NauMeHTOB C OxvpeHuem auarHoctupytot FOPB, koTo-
pasi 0bycnoneHa Moponornieckum COCTOSHUEM 1 (PyHKLMEN NLLIEBOAHO-KENYOOYHOr0 Nepexoaa; npeobnagatoT 3po3vBHbIe
thopmbl 6onesHn. CocTosHNE NULLEBOAHO-XENYLOYHOMO NEPEXOAa Y NALMEHTOB C OKMPEHUEM CrIeayeT yuuTbIBaTbL Npy Beibope

onTumarbHon BapuaTpuyeckon nnn Metabonmyeckon onepawum.

3rigHo 3 MoHpeanbCbkuM KOHCEHCYCOM, racTpoeso-
¢hareanbHa pedniokcHa xBopoba (FTEPX) — xpoHiuHe
3aXBOPIOBAHHS, LLO PELWANBYE, CIPUYMHEHE MOPYLLEHHSM
MOTOPHO-eBaKyaTOPHOI (PYHKLIiT racTpoe3odareansHoi 30HM.
Matornorist nonsirae y CnoHTaHHOMY abo perynsipHoMy 3aku-
[aHHi y CTPaBOXif LLTYHKOBOIO Ta [yOf4eHanbHoro BMICTY,
LLIO MPM3BOAMTb [0 YLLKOMKEHHS ANCTAmNbHOIO Biadiny cTpa-
BOXOZY | noTpebye TprBanoi Tepanii 4ns 4OCATHEHHS BUCOKOT
SKOCTi XXMTTS NaLieHTiB Ta NpodinakTvki ycknagHeHs [1].

MEPX knacudikyloTb 3@ HasiBHICTIO Yu BiACYTHICTIO
€eposiin cTpaBoxody. HeepoaneHy ¢hopmy naTonorii BU3Ha-
YatoTb, AKLO Mi Yac eHJOCKOMIYHOrO AOCTIIKEHHS He
BUSIBNAOTL eposii cTpaBoxody Ha Tni cumntomis [EPX;
€po3uBHY (hOPMY AiarHOCTYHOTb, KON Taki eposii BUSIBNIEHO
[2]. EposusHa hopma Moxe MaTu nepebir 6e3 cumnTomis
MEPX[3]. Kputepii giarHocTvky Ta knacudikaLito Bu3Have-
Ho JlioHcbkuM koHceHeycom y 2017 poui [4,5].

3a paHumm Hu3ky gocnimkeHb, FEPX piarHocTytoTh y
maiike 50 % XBOpUX Ha OXWPiHHS [6], KOTpe € He Tinbku
MeINYHOI0, ane i coLlianbHot npobriemoto. Ha xarb, y CBiTi
30inbLUMIacs KinbKiCTb NALJEHTIB i3 MATONONYHUM OXMPIH-
HaM | MeTaboniyHnM cuHapoMoM. MeTaboniyHi nopyLIeHHS
B OpraHi3ami MatoTb CUCTEMHWI XapakTep i NpU3BOASATL A0
PO3BMUTKY CEPIO3HINX MOPYLLIEHb 3 HOKY CepLIEBO-CyaNHHOI,
LVXarnbHOI CUCTeM, € NiArPYHTAM ANs PO3BUTKY LIyKPOBOTO
niabety. OXMpiHHA HEraTWBHO BMIMBAE i Ha CTaH OpraHiB
LUINYHKOBO-KMLLKOBOTO KaHary. BBaxatoTb, LU0 OKUPIHHS —
dhaktop pusuky po3sutky MEPX. OgHak Hemae BiporigHux
[aHuX, Lo NiaTBepAXyoTb ab0 CPOCTOBYHOTH Li0 rinoTesy
[7]. Ponb HapnvLwkoBoi Macu Tina sik haktopa puauky Bu-
HkHeHHs TEPX HeogHo3HauHa. 3a JaH My OQHUX aBTOpIB,
cumntomu MEPX BUSBNAOTECA OAHAKOBO B rpynax XBOPUX
HesanexHo Big iHaekcy macu Tina (IMT); Ha ZyMKY iHLKX
pocnigHvkie, cumntomm FEPX GinbLu BUpaxeHi y XBOpUX
i3 Buwmm IMT. ABgomiHanbHe OXVPIHHS — akTop pU3NKy
pO3BUTKY eposnBHoro esodarity [8—-10].

Yumano pgocnimkeHb NATBEPMKYIOTb BIMB OXMPIHHS
Ha MosIBy CUMMTOMIB LLIYHKOBO-CTPABOXIAHOrO pedhntokcy. 3a
faHumm B. C. Jacobson, HaBiTb nomipHe 3BinbLUeHHs Macu
Tina B XiHOK MOXe CNpU4MHMTA abo NOCUAINTU CUMMTOMM
LLUNYHKOBO-CTpaBoxiaHoro pedrtokcy [8]. AHania Hampel
CBIYMTb MPO CTATUCTUYHO 3HaYYLLIE NiABMLLEHHS PU3VIKY PO3-
BUTKY BMPa3KoBOro e3odarity 3i 30inbLueHHaM Mack Tina [9).

MaToreHeTn4HM 38’930k MEPX 3 OXMpiHHAM no-
ACHIOE KiNbka Teopin: NOPYLWEHHS po6OTU HUXKHLOTO
cTpaBoxigHoro cdiHktepa (HCC) yHacnigok nigsuLleHoro
BHYTPILLHBOLLITYHKOBOTO TUCKY; YTBOPEHHS TPUXKi CTpaBo-
XiZiHoro oTBopy Aiadparmu Ta 36iNbLUEHHS TPUBANOCTI

TpaH3UTOpHKUX penakcauin HCC yepes nigBuLleHwit
BHYTPiLUHbOYepeBHUI Tuck [10-12]. MopdornoriyHi 3MiHuM
e3ocharoracTpansbHOro nepexogy, 3yMOBNEHI OXUPIHHAM,
TpaHauTopHi penakcauii HCC Ta/abo HasBHICTb rpuxi
CTPaBOXiHOrO OTBOPY Ajacpparmu MoXyTb ByTv chakTopamm
puavky MEPX. Y Takux nawjieHTiB noripLLyeTCsa cTaH esoda-
roractpanbHoro nepexogy Yepes gucyHkuiro HCC. Ha tni
MiABULLEHOTO BHYTPILLHBOLLITYHKOBOTO TUCKY BifbyBaeThCs
MaTonorivyHMI pedtoke yMICTy WwnyHka y ctpasoxig [11].

BuaHaumny, Lo xapyoBuiA paLyioH MawieHTiB 3 00’ €MHIM
BXWBaHHAM ixi, 36arayeHoi xupamu, ynoBinbHIOE Crno-
poxHeHHs wnyHka. Kendall B. J. et al. BctaHoBMAM, WO B
Y4OnoBIKiB PiBEHb NENTUHY CUPOBATKM KPOBI aCOL|tOETHCA 3
piBHem pu3uky possutky EPX i cTpaBoxogy bappertTa, a
B )KIHOK TaKoro 3B'si3ky He 6yro [12].

Y pocnipxenHi lerardi E. et al. nokazaHo: 3HMKEHHS
Macu Tina y XBOPWUX Ha OXUPIHHSA MEPLIOro CTyNeHs He
npu3Beno A0 MOMinLeHHs cTaHy abo 3MiHW MokasHWKiB
cTpaBoxigHoi pH nig Yac 24-rogmHHoro koHTponto. Cnpu-
ATNMBUIA KNiHIYHWIA eCDEKT cnocTepiraroTh Binblue 3aBasku
LIETi, HXX BNAcHe 3HWKEHHIO Macy Tina [13].

KoHcepBaTUBHI METOAMKM 3HWXKEHHS Macy Tina B na-
LIEHTIB i3 KPUTUYHUM OXUPIHHAM He 3aBXau AatoTb 3MOry
opepxat baxaHui pesynbrar abo yTpumaru macy Tina
CTabinbHO0 Nicns i 3HKEHHST. TOMY NOCUIIOETLCS IHTEPEC
Ao GapiaTpuyHoi Xipyprii Sk 40 pagvKanbHoro MeTogy niky-
BaHHS NaLjeHTIB i3 MOpGIAHUM OXUPIHHAM. BuKopucTaHHS
XipypriyHyX METOIB AAE 3MOTY He TinbKu 3HU3UTV Macy Tina,
HopManisyBaty MeTaboniyHi npoLecy, ane n BfMHYTU Ha
nepebir FEPX [14,15].

Yci cyyacHi metoamki BapiaTpuyHMX onepaLii noe’si3a-
Hi 3 yTpy4aHHsMu Ha WwnyHKy. OaHak y axosiii niteparypi
He NPUAINEHO HamnexXHoT yBary BUBYEHHIO MOPGOMYHKL-
OHanbHOro CTaHy CTPaBOXiQHO-LLYHKOBOIO nepexoay B
nawieHTIB 3 OXMPIHHAM, a Le HeobXigHO BpaxoByBaTy nig
yac Bubopy onepadlii.

MeTta po6oTtu

BuBuntM YacToTy Ta nposiBu ractpoesodareanbHOro
pechrtokey B NaLieHTIB i3 MOPBIAHNM OXMPIHHAM Ha OCHOBI
€HO0CKONIYHOT, PEHTTEHONOMYHOT KAPTUHM Ta PYHKLT HX-
HbOTO CTPaBOXIAHOrO CiHKTEpPA.

Marepianu i MeToAU AOCAIAKEHHA

Y 2009-2020 pokax y HavioHanbHOMY iHCTUTYTI Xipyprii Ta
TpaHcnnanTonorii imeHi O. O. LWanimosa HAMH Ykpaiu
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Puc. 2. EHpockoniyHa kapTuHa rpuxi CTpaBoXiaHoro oTeopy Aiadparmu

npu iHBepCiitHOMY ornsai.

4

Puc. 3. EHpgockoniyHa kapTuHa Kapaii, Lo «3isey.

obcTexuny 98 nauieHTiB 3 OXMPIHHAM, SIKUM Hagani BUKO-
Hanu GapiatpuuHe onepatusHe BTpyyaHHs: 30 (34,48 %)
yonosikis i 68 (65,52 %) xiHOK. Bik XBOpWx CTaHOBMB Bif,
18 po 64 pokis, cepenHin — 42,3 + 8,5 poky. CepeaHii
IMT — 55,6 + 10,3 kr/M?, y NoOHag, NMonoBuHY nawjiexTis IMT
CTaHoBWB GinbLu Hix 50 Kr/m?.

[NauieHTam 3aiCHIM KniHiYHE LOCTIMKEHHS, 0CObnMBY
yBary npuainsnm oCHOBHUM ckapram i3 60Ky LUMyHKo-
BO-KMLLKOBOTO TpakTy. YCiM XBOpUM BUKOHaNM ¢hibpoeso-
haroractponyoneHockonito (PEIC), esodharomaHoMeTpito
Ta cTpaBoxigHui fobosui pH-moHiTopuHr. i yac PEMAC
060B's13K0BO BM3Ha4any piBeHb poaTallyBaHHs 3ybyacToi
TiHIT, CTYNiHb 3MUKaHHSA «PO3ETKW» Kapgii, CTaH C130BOi
0B0NOHKM HUXHBOT TPETVUHW CTPABOXOAY.

HasiBHICTb i CTyniHb BUPaXXEHOCTi NaTonoriYHoro ra-
CTpoesodharearnbHOro pedriokcy ouiHioBanM Ha nigcTasi
inoekcy DeMeester 3a gaHumu ctpaBoxigHoro pH-MOHi-
TOPWHTY.

YciM navjieHTam 34iNCHANN PEHTTEHONOMYHE KOHTPAaCT-
He AOCTIIKeHHs BEPXHIX BiAAinNiB TPaBHOrO KaHany y ckoniv-
HOMY Ta rpadhiyHOMy pekmax, sk KOHTPACT BUKOpUCTanM

3anopisbkuin MeguuHnii xypHan. Tom 24, Ne 1(130), ciueHb — motuin 2022 p.

Puc. 4. EHpockonivyHa kapTuHa kapaii, WO 3MUKaEeTbCs 4acTKOBO.

cycneHsito cynbgaty Gapito. MoninoauuiiiHe 06CTexXeHHs
(y BEPTUKANbHOMY Ta rOPU3OHTaNbHOMY MOMOXEHHI) i3
3aCTOCyBaHHAM (DyHKLOHaNbHWX HABAHTaXEHb BUKOHAMN Y
65 (66,32 %) navieHTiB y 383Ky 3 IXHbOH BENMKOK MaCco
Tina (NepesuLLyBana npunycT!Mi HOPMW HABaHTAXEHHS Ha
CTiN peHTreH-anapara).

®yHkuito HCC ouiHtoBanm 3a faHnvy e30daromaHo-
METPii, a TaKOX 3a pesyrkTaTamm CTpaBoXigHoro 4060Boro
pH-MOHiTOpKHTY: 06paxoByBanu KinbKicTb PeqIIHOKCIB i
TpMBaniCTb HaMAOBLIOTO PECPIIOKCY.

CraTncTyHO JaHi onpavtoBanu 3a fONOMOrok nakeTa
nporpamHoro 3abesneveHHs StatPlus 2007.

Pe3yabTati

3-nomix ycix 98 XxBopux 3 OKMPIHHSM CKApru LLOAO BEPXHIX
BiAAINIB LLYHKOBO-KULLKOBOTO TpakTy mManu 48 (48,98 %)
0Ci6. Hayacrilwi ckaprv — BigpwKa i TSOKKICTb B eniracTpii
(25 (25,51 %) Bunapkis). MocTiitHy nevito cnocTepirany B
6 (6,12 %) nauienTis, enisognyHy —y 8 (8,16 %). Cepen
XBOPUX i3 MiATBEPAKEHNM NATONOrYHUM racTpoesodhare-
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Puc. 9. pH-MoHiTOpWHT cTpaBoxogy.

Original research

Puc. 5. EHpockoniyHa kapTuHa pedniokc-esodparity LA-A. Puc. 6. EHpockoniyHa kapTuHa pedntokc-esodparity LA-B.

8

Puc. 7. EHpockoniyHa kapTuHa pedntokc-esodparity LA-C. Puc. 8. EHpockoniyHa kapTuHa ctpaBoxody bappeTTa B pexumi BipTyanbHoi
eHgockonii NBI.
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Puc. 10. PenTreHonoriyHa kapTyHa rpvki CTpaBOoXigHoro oTeopy Aiadparmu.
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anbHuM pedriiokcom 17 (17,34 %) ocib He manw ckapr. Y 2
(2,04 %) nauieHTiB i3 rpyxeto cTpaBOXiBHOrO OTBOPY Aiad-
parmMu nif Yac eHAOCKOMIYHOTO AOCTIMKEHHS HE BUSIBUIN
3MiHM 3 60Ky cnn3oBoi 060noHkuM cTpasoxogy. Y 7 (7,14 %)
XBOPUX BCTAHOBWIN €HOOCKOMIYHI O3HAKW rpuxi CTPaBOoXia-
Horo oTBopY Aiadpparmu (puc. 1, 2), piBeHb po3TaLlyBaHHS
3yByacToi niHii — Ha 36-38 cm Big pisuiB.

Y 25 (25,51 %) nauieHTiB «po3eTkay Kapaii 3isna
(puc. 3), y 12 (12,24 %) BunagKax 3mMmKkanacs 4acTkoBo
(puc. 4).

Y 24 (24,49 %) naLieHTiB eHLOCKONIYHO AiarHoCTyBanm
IEPX i3 nposiBamn pedntokc-e3odparity: B 14 (14,29 %)
XBOPUX 3MiHM CNN30BOI 0OONOHKM HUKHBLOT TPETUHM CTpa-
BOXoZy Bianosiganu pecpntokc-e3odarity LA-A (puc. 5),y 8
(8,16 %) — pedpnitokc-esodharity LA-B (puc. 6), y 2 (2,04 %)
Bunagkax — pedpntokc-esodarity LA-C (puc. 7). B 1(1,02 %)
XBOPOrO €HAOCKOMIYHA KapTuHa BignoBigana cTpaBoxody
BappertTa (puc. 8).

3a pesynbTrataMu MOHITOPUHrY pH cTpaBoxogy
y 37 (37,76 %) nauieHTiB piarHoctyBanu MEPX; y 12
(12,25 %) nauienTiB nig yac ®ETAC He BUSBUNW KOOHNX
3MiH CrM30BOi 0BONMOHKN HKHBOI TPETUHM CTPABOXOAY.
IHpekc DeMeester y uux nauieHTiB CyTTEBO MiABULLEHWNA,
craHoBuB 32,15-164,28; y cepegHbomy — 74,58 + 10,75.
Bucokuin iHgekc DeMeester nos’a3annin 3i 30iNbLIEHHSM
KinlbKOCTi Ta TPMBANOCTI NaTonoriYHnx pedntokcis (puc. 9).

HaivacTilue naTonoriyHum LWNyHKOBO-CTPABOXIAHUNA
pednioke y nauienTis i3 FTEPX Br3Hauanw Tinbku BaeHb
-y 20 (20,41 %) Bunagkax, NPOTArOM YCbOro Yacy
AocnimpxeHHs (HiYHi Ta aeHHi roguHu) —y 12 (12,25 %)
XBOpWX. [301b0OBaHMI HiYHUIA pedbnioKC 3apeecTpyBanu
B 5 (5,10 %) nauieHTiB. ins pecpntokciB y AEHHI roguHu
XapakTepHe 36iMbLUeHHS IXHbOT KiNbKOCTi Ta TpUBanoCTi
nicns ign. Kucnnit pedomioke Bu3Haumnmm y 32 (32,66 %)
nauieHTiB.

[ocnimkeHHs pH y NpocBiTi cTpaBoxody Nokasasno, Lo
BiH cTaHoBwB 0,68-6,48; cepenHe 3HaveHHs — 3,40 £ 0,41.

Mg vac e3ocbaromaHomeTpii y 34 (34,69 %) nauieH-
TiB BUSBMAM 3HWKeHHs Tucky HCC, y cepeaHbomy Tuck
craHoBuB 8,44 + 0,97 mm pT. cT. Y 5 (5,10 %) navjeHTis i3
EPX tnck HCC y mexxax Hopmu. Y 3 (3,06 %) xBopux npu
3HkeHomy Tcky HCC nig yac MoHiTopuHry pH cTpaBoxo-
[y He 3apeecTpyBanu natonoriyHi ractpoesodarearnbHi
pecrntoken.

Y pesynbrati peHTreHONOor4YHOro AoChigKeHHs B 9
(9,18 %) xBopux AiarHoCTyBanu akcianbHy rpuxy crpa-
BOXiHOro oTBopy Aiadparmm (puc. 10). PeHTreHonoriyHo
LUNYHKOBO-CTPaBOXiAHWA pedritoke 3apeecTpyBanu B 15
(15,31 %) Bunapgkax.

Ycix nauieHTiB npoonepysanyt 3 NPUBOAY OXWPIHHS.
Bupa onepatnsHOro BTpyYaHHs obpanu, BpaxysasLuu
HasBHicTb [EPX.

Pesynbrat gocnimxeHHs csigyaTb Npo CyTTEBI 3Mi-
HK 3 BOKy CTPaBOXIAHO-LLMYHKOBOMO NEPEXOAY Y XBOPUX
Ha OXMPiHHSA. BOHU KOpenioTb 3 pesynbratamu iHLWKX
JOCTIKEHb | € BaXIMBOK CKIAZOBOK Mi Yac BuOOpY i
KOHCEPBATHBHOTO, i XipypriYHOro MeTomy MiKyBaHHS.

06roBopeHHsA

B ocTaHHi poKkM OXMPIHHS CTano BaXISMBOK MEAWKO-CO-
uianbHoto npobnemoto. CTaH CTpaBOXiAHO-LLTYHKOBOTO

3anopisbkuin MeguuHnii xypHan. Tom 24, Ne 1(130), ciueHb — motuin 2022 p.
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nepexody B NaLieHTIB 3 OXMPIHHAM 3anexuTsb Big IMT i
MOB'S3aHOr0 3 LM MiABULLEHHSM BHYTPILUIHBOYEPEBHOTO
TUCKY, O CMPUYMHSE HEQOCTATHICTb MOT0 3aMuKanbHOT
cyHKuii. Lli dhakTopn npu3BoasTb 4O MOPYLUEHHS aHTW-
pechtoKCHOI (PYHKLUIT Ta po3BMTKY esodarity.

3a gaHnmum cydacHux gocnimkerb, y 37-50 % navjeHTis
3 OXMpiHHAM BuHKKae MEPX, Lo moxe ByTn i caMmoCTiiHM
3aXBOPIOBAHHSM, | PO3BMBATUCS Ha TNi FPUKi CTPABOXIAHOTO
oTBOpy Aiacparmm [6]. Lle 36iraeTbes 3 pesynsratamu Ha-
woro pocnimkeHHs: FTEPX giarHoctyBanu y 37 % xBopux
Ha oxupiHHg, y 9 (9,18 %) ocib cynpoBomkyBanacs rpyxeto
CTPaBOXiAHOTO OTBOPY Aiadpparmu.

Mepebir TEPX y navuieHTiB 3 OKMPIHHAM NPU3BOAUTb 0
BUHUKHEHHS1 epoauBHoi dhopmu xBopobu [1,8-10]. Y 25 %
0BCTEXEHNX BU3HAYNMN EHOOCKONIYHI NPOSIBY pedhritokec-
e3odparity. 3a pesynsratamm Jo60BOro pH-MOHITOpUHTY
CTPaBOXOAy, HaN4acTille MaTomnoriYHuiA LLTyHKOBO-CTpa-
BOXiHMI pedhritoke cnocTepirani BaeHb —y 32 (32,65 %)
navjeHTiB. BiH xapakTepuayBaBcs 30inbLUEHHSAM i KiNbKoCTi
naTonoriYyHMx pedontokcis, i IXHbOI TpmBanocTi. ig vac
e3oharomaHoMeTpii y TpeTuHu (34,69 %) navieHTiB 3 oxm-
PiHHAM BCTaHOBMNM 3HUKEHHS Tucky HCC, y cepegHbomMy
Tnck ctaHosmB 8,44 + 0,97 Mm pT. CT.

Pesynbtatu gocnimxeHHs caigyatb, o MEPX BuHuKae
y NOHAA TPETUHM XBOPWX Ha OXMPIHHS, CNPUYUHSIE MOPAO-
(pyHKLiOHabHi 3MiHW CTPaBOXIAHO-LLITYHKOBOTO NEPEXosy,
BNNWBAE Ha KiCTb XMTTH, BM3Ha4Yae BUOIp NiKyBaHHS Ta
MOXITMBI YCKINaaHEHHS.

BucHoBKH

1.Y 37,76 % nauieHTiB 3 OXMPIHHAM AiarHOCTYI0Th
[EPX, Wwo 3ymoBrneHa MopdornoriYyHM CTaHOM i GOyHK-
Lieto CTPaBOXiAHO-LLYHKOBOrO nepexoay. MNepeBaxarotb
€po3uBHi hopmu XBOpPOOM.

2. MaTonoriYHnin LUNYHKOBO-CTPABOXIAHNA PEdIIioKC
y naujeHTiB i3 FEPX cnoctepiratoTb y A€HHi roauHu, BiH
XapakTepuayeTbes 30inbLIEHHAM KiNbKOCTi NaTOMOMYHMX
pedntoKciB Ta iXHbOI TPUBANOCTI.

3. Nig yac e3odaromaHomeTpii y 34,69 % nauieHTis 3
OXMPIHHAM BU3HA4MM 3HWKeHHs Tucky HCC.

4. ina 3anobiraHHs BUHUKHEHHIO ycknagHeHs MEPX
nig Yac nikyBaHHs navieHTiB 3 OXWpiHHAM HeobXxigHo Bpa-
XOBYBATW HasiBHICTb racTpoe3odareansHoro pedoritokey.

MepcnekTuBK noganbLumnx gocnimpkeHb. CTpaBoxia-
HO-LLIMYHKOBUIA NEPEXiA Y NaLieHTiB 3 OXWPiHHAM NoTpebye
MPOLOBXEHHS BUBYEHHS B MOPCOIOrYHOMY Ta (hyHKLi-
OHanbHOMY acnekTtax. [epcnekTyBHUM € LOCTiMKEHHS
BMMBY pi3HNX MeToaK GapiaTpyyHmx onepaviin Ha nepebir
EPXy nauieHTiB 3 OXUPIiHHAM, HEOOXiAHOCTi JONOBHEHHS
GapiaTpuyHoi onepaLlii aHT1pedoKcHot onieto. Lle ao-
nomoxe nig yac Brbopy BapiaTpryHoi onepaLii B nauieHTiB
3 OXKUPIHHAM.
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MeTta po60oTy — nigBuLLEHHS €PEKTUBHOCTI XipypriYHOrO NikyBaHHS NaLLiEHTIB i3 rpyamm cTpaBoxigHoro oteopy fiadparmm (TCOL)
i racTpoesochareansHol pedriokcHo xBopoboto (FEPX) y moegHaHHi 3i cTpaBoxofoM bappeTTa Wisixom po3pobrieHHs HOBOTO
cnocoby aHTMPedIoKCHOIT XipypriYHOi KopeKLii HECNPOMOXHOCTI digionoriYHoi kapail.

Marepianu Ta metoaw. Y Bipaini xipyprii opranis TpasneHHs 1Y «IHcTuTyT ractpoenteponorii HAMH Ykpainuy y 2020-2021 pp.
3miACHUIM AOCTiKeHHs 3a yyacTio 56 xsopux Ha FTCO[ Ta FEPX. AkciansHi FCO[ piarHoctyBanm y 42 (75,0 %) oci6 — | Tvn; na-
paesodareansHi FCOM -y 6 (10,7 %) — Il Tun; amiwaHi FCOM -y 8 (14,3 %) Bunagkax — Il Tun (kog 3a MKX-10 — K44). HiarHo3
BCTAHOBWNW 3a AONOMOrOK0 e3odparoractpogyoreHockonii (pexvm NBI, Bucoka poaaineHa 3gatHicte — HD), peHTreHonoriyHoro 1a
riCTONOrYHOO AOCHIMKEHb, MAHOMETPIT.

Pesynitatu. lMicns nigreepmkerHs aiarHosy FCOL y noegHaHHi 3i ctpaBoxogom bappeTTa 3gificHnny aBoxeTanHe NikyBaHHs. MepLumii
€Tan — aproHonnasMoBa abnsiLlis 3MiHeHoi Cnu3oBoi cTpaBoxoay. Ha apyromy etani 3aiiicHuny aHTUpedtoKCHI onepaTuBHi BTPyYaHHS:
ycyHeHHst TCO[, i BigHOBMEHHS aHAaTOMIYHOTO pO3Mipy CTPaBOXIAHOMO OTBOPY Aiachparmu 3a JONOMOrok Kpypopaddii 3 KOpekLieto
AHTUPEIOKCHOT (OYHKLii HUKHBOTO CTPABOXIAHOTO CiHKTEpA LUMSIXOM HaknapeHHs yHAOMMIKALINHOI MaHXETH, BiZHOBNEHHS
kyTa lica, 3abe3neyeHHs BinbHoro nacaxy ixi. B 11 (19,6 %) nauieHTiB onepaTvBHe BTpyyYaHHs 3GiACHNMN 33 HOBOKD METOAMKOIO,
Lo 3abe3neyye BigHOBNEHHS (isionoriuHoi kapaii, 30epeeHHst aHaTOMIYHKX 3B'AA3KiB Ajadpparmu Ta 30HM CTPABOXIAHO-LLTYHKOBOTO
nepexogy, BKMKoUaouy kpypopadio i kapgioractponsikaLio.

BucHoBKuM. 3anponoHoBaHuin ABOEXTaNHWI crocib XipypriuHoro nikysaHHs xBopux Ha FCOL i TEPX y noegHaHHi 3i cTpaBoxogom
BappeTTa Mae B1COKY ePeKTMBHICTb. 3aCTOCYBaHHS LibOro cnocoby 3abe3neyye yCyHeHHs natomnoriYHnx 3MiH Crim3oBoi 0B0MoHKM
CTPaBOXOAY, BiHOBMNEHHS hi3ionorivyHoi kapaii, 36epexeHHs aHaTOMI4HMX 3B’S3KiB AiadyparMu Ta 30HW CTPaBOXIAHO-LLIMYHKOBOIO
nepexogy. B nicnsionepauiiHomy nepioai 3anponoHoBaHWI cnocid XipypriHoro NikyBaHHS 3MEHLLYE iMOBIPHICTb PO3BUTKY peLmansy
HECNPOMOXHOCTI (hi3ionoriyHoi Kapaii, BUHWKHEHHS aucdarii Ta cTpaBoxogy bappertTa.

Anti-reflux surgical treatment for Barrett’s oesophagus

B. F. Shevchenko, N. V. Prolom, 0. M. Babii, S. 0. Tarabarov, 0. V. Zeleniuk

The aim of the study. To improve the effectiveness of surgical treatment for patients with hiatal hernia (HH) and gastro-esophageal
reflux disease (GERD) in combination with Barrett's esophagus by developing a new method for surgical correction of the physio-
logical cardia incompetence.

Materials and methods. The study was conducted in the Department of Digestive Surgery of the State Institution “Institute of Gas-
troenterology of the National Academy of Medical Sciences of Ukraine” in 2020-2021 and involved 56 patients with HH and GERD,
among them axial HH was detected in 42 patients (75.0 %) — type |; paraesophageal HH — in 6 patients (10.7 %) — type II; mixed
HH —in 8 patients (14.3 %) — type Il (code ICD-10 — K44). The diagnosis was established using esophagogastroduodenoscopy (by
high-resolution NBI mode), X-ray and histological examinations, manometry.

Results. When the diagnosis of HH in combination with Barrett's esophagus was confirmed, a two-stage treatment was performed. During
the first stage, argonoplasmic coagulation of the altered esophageal mucosa was done. Anti-reflux procedures constituted the second
stage to remove HH and restore an excessive dilatation of the esophageal orifice of the diaphragm by cruroraphy with correction of
anti-reflux function of the cardia by fundoplication, angle of His reconstruction and providing free food passage. 11 (19.6 %) patients
underwent surgery according to a new technique that provided reliable recovery of cardia physiological functions and preservation of
the anatomical relation between the diaphragm and the esophageal-gastric junction and included cruroraphy and fundoplication.

Conclusions. Thus, the proposed two-stage method of surgical treatment for patients with HH and GERD in combination with
Barrett's esophagus is highly effective. The application of the proposed method provides the elimination of pathological changes
which are visible on conventional endoscopy in the esophageal mucosa, reliable restoration of cardia physiology and preservation of
the anatomical relation between the diaphragm and the esophageal-gastric junction. In the post-surgical period, the proposed method
of surgical treatment reduces the likelihood of recurrent failure of cardia physiological functions, dysphagia and Barrett's esophagus.

AHTHpedAIOKCHbIE XMPYPrUYecKWe BMelLaTeAbcTBa Npy nuweBoae bappetta
B. ®. LLieBueHko, H. B. Mponom, A. M. Babui, C. A. Tapabapos, A. B. 3eneHtok

Llenb pa6oTbI — noBbiLLEHME 3PDEKTUBHOCTM XMPYPrUHECKOrO NIEYEHUS NALMEHTOB C rpbhKaMu MULLEBOAHOTO OTBEPCTHS Anadparmbl
(fNOD) v ractpoasodharensHon pedpritokcHoi GonesHbio (FOPB) B covetalum ¢ nuwesoaom bappetTa nyTem paspaboTku HOBOrO
[BYX3TarnHoro crnocoba Xvpypruyeckor KoppekLmmn HECOCTOSTENBHOCTY (hM3MONOrMYECKON Kapauu.
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Martepuansi n metoabl. B otaene xvpypruv opraHos nuwesaperns 1Y « AHcTuTyT ractposHteponorun HAMH YkpauHbl» 3a nepvog
20202021 rr. npoBeseHo uccnenoBaHue ¢ ysactem 56 6onbHbix MO u FOPB. AkcvanbHble IMOM anarHoctuposanmy 42 (75,0 %)
nauueHToB — | Tun; napaasodareansHble MO -y 6 (10,7 %) — Il Tun; cmewanHble MOM — 8 8 (14,3 %) cnyyasx — Il Tun (kog no
MKB-10 — K44). [inarHo3 yctaHaenvBanu ¢ noMoLLbto 33odaroractpogyogeHockonum (pexxum NBI, Beicokoe paspeluenne — HD),
PEHTrEHONOrMYECKOro W MMCTONOMYECKOro UCCRenoBaHA, MaHOMETPUM.

Pesynerarthbl. Mocne nogteepxaeHns auarHosa MO[ B codetanum ¢ nuwleBofomM bappeTTa nposeaeHo ABYXaTarnHoe neyeHue.
[MepBbIii 3Tan — aproHonnasmeHHas abnsauus 3MEHEHHOW CrM3NCTON NMULLEBoaa. Ha BTOPOM aTane npoBeLeHbl aHTUPEIoKC-
Hble onepaTuBHble BMeLlaTenbscTBa: ycTpaHeHue MO n BoccTaHOBNEHME M30BITOYHOTO PacLUMPeHs MULLEBOAHOM OTBEPCTUS
Anadparmbl ¢ NOMOLLI0 Kpypopadun ¢ KoppekLmen aHTUPEITOKCHON (YHKLINU HKHETO NULLEBOAHOMO CAIMHKTEPA HANOXeHeM
(byHOONMMKALMOHHON MaHXeTbl, BOCCTaHOBMNEHMEM yrna lca, obecneyeHmem cBOGOAHOMO naccaxa nuLum.

Y 11 (19,6 %) nauneHToB BLINOMHEHO ONepaTMBHOE BMELLATENbCTBO MO HOBOW METOAVKE, KOTopas 0becrneynsaeT BOCCTaHOBEHWE
chuanonorudeckoit kapauu, COXpaHeHe aHaTOMUYECKUX CBA3EN Anadparmbl 1 30HbI MMLLEBOLHO-KENYAO4HOTO Nepexoa, BKIYaeT
kpypopacuto 1 KapauoracTpornnukaumio.

BriBoAbl. MpeanoXeHHbIA ABYX3TanHbIi cnocob xupypriieckoro nedermns 6onbHeix MO v TP B coyetaHnm ¢ NuLLEBOLOM
BappeTTa umeeT BbiCcOkyHo adhhekTUBHOCTL. [puMeHeHne Npeanaraemoro crnocoba obecneynBaeT ycTpaHeHe BUANMbIX YEPE3
3HZOCKON MaTorNorMYecknx U3MeHeHUI CAn3ucTorn 0bonoYKk1 NULLEBOAA, HALEXHOEe BOCCTAHOBEHWE (U3NONOTNYECKOi Kapanm,
COXpaHeHWe aHaTOMUYeCKVX CBA3e Anadparmbl 1 30HbI NMLLIEBOAHO-KENMYA0YHOro Nnepexofa. B nocneonepaunoHHoM nepuoge
NPeasioKeHHbI cnocob XMPYpruiyeckoro NeveHns yMeHbLUAET BEPOSITHOCTb PasBUTUS peLyayBa HECOCTOSTENBHOCTM (hU3NONo-

TU4ECKON Kapauu, BO3HUKHOBEHNA ):med)armm 1 nuuiesoga EappeTTa.

3 nornsaay xipyprii, rpyka cTpaBoXigHOro 0TBOpY Aiadppar-
mu (TCOL) i ractpoe3odhareansHa pedntokcHa XBopoba
(FEPX) — HepocTaTHiCTb aHTUpedntokcHoro bap’epa i-
3i0N0riYHOI Kapgii, BHACMILOK YOro BUHUKAE perypritawlis
LLUNYHKOBOrO BMICTY Yy cTpasoxig, [1-3].

MporpecyBaHHs, 6escumntomHui nepebir MTCOM i
TEPX MOXyTb NpU3BECTY O PO3BUTKY CEPNO3HMX YCKNaa-
HEHb, SIK-OT €30dpariT, CTPUKTYpa CTPaBOXOAY Ta CTPaBOXifg
BappeTTa. OcTaHHiit BBaXalTb NepeapakoBiM CTaHOM,
LL0 aCOLiOBaHWI i3 PU3MKOM PO3BUTKY afeHOKapLIMHOMU
HWKHBOI TPETVHW CTPaBOXOAY Ta XapaKTepu3yeTbes 3a-
MiLLieHHSM BaraToLwapoBoro NMOCKOKIITUHHOTO eniTenito
AUCTanbHOro BIAAINY CTPaBoxody Ha UMMIHAPUYHWA i3
KULWKOBOK MeTannasieto [4]. Tomy akTyanbHUMKU 3anu-
LIAlOTHCS CBOEYACHA [iarHOCTHKa LIbOro 3aXBOPHOBAHHS
B NaLieHTIB i3 BUCOKUM PU3MKOM MOMO PO3BUTKY, 3HAHHS
no3acTpaBoxiaHux kniHiyHux cumntomis MCOL i MEPX,
KOMMIEKCHe 1 AMHaMiYHe CmocTepeeHHs. 3a gaHumu
t0. B. Bacunbesa, cTpasoxin bappeTTa posBuBaeTses y
20-80 % xBopux Ha 'EPX i3 pecbnitokc-e3odaritom yHac-
niflOK TPUBANOro KUCMOTHOTO abo NyHOro pedrokcy,
MIMOBIPHICTb BUHUKHEHHS CTpaBoxoay bappetTa 3poctae
3i 36inbLUEHHSAM Biky XBOpUX (YacTile — nicns 40 pokiB) i
TpuBanocTi nepebiry FEPX [5].

OcHOBHUI MeToZ AiarHoCTWKW cTpaBoxody bappertta
— EHJO0CKOMYHe AocnimKeHHsa 3 bioncieto AingaHok cnu-
30B0i obonoHku (CO) cTpaBoxody 3 HACTYMHUM riCTOMO-
riYHMM poCnimKkeHHsM maTtepiany bioncii. B giarHocTuui
cTpaBoxogy bappeTTa nowmpeHuii METoq AOCRIMKEHHS
CO cTtpaBoxoay y By3bKOMY CriekTparnbHOMY AianasoHi
— NBI-eHgockonia (Narrow Band Imaging). Liei metog
fae 3mory audepeHuitoBatn cTpyktypy CO 3a xapakTte-
POM CyOMHHOTO PUCYHKa i BUKOHATU MpuuinbHy Bioncito
6e3 nonepeaHbOro 3acTOCyBaHHS BiTanbHUX GAPBHUKIB.
Busasnenns ginsHok CO ctpaBoxogy (B Matepianax 6i-
ONCilA) i3 HASIBHICTIO KULLKOBOI MeTannasii Ta goblet-knituH
CBiAuMTb NPO HasiBHICTb cTpaBoxoay bappetta. EHpo-
CKOMiYHa AjarHOCTWKa LMNIHAPOKNITUHHOI MeTannasii Ta
cTpaBoxony bappeTta foBoni rpyHTOBHO HaBefeHa B
KepiBHULTBI BpUTaHCLKOrO racTPOEHTEPONOriYHOro ToBa-
PUCTBA 3 [iarHOCTUKM 11 BeAEHHS NaLliEHTIB 3i CTPABOXOA0M
BappetTa (2013).
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PeHTreHockonis ctpaBoxoay 3 6apiem gae 3mory oui-
HUTW LUBUAKICTb NPOXOMKEHHS KOHTPACTHOI Macu no cTpa-
BOXO/Y, M0ro TOHYC, HasiBHICTb perypritavii, [COL i FTEPX.

Bpaxosytoun noegranHa FCO[, MEPX 3i ctpaBoxogom
BappetTa, po3pobrneHHs onTUMasnbHUX BapiaHTiB NikyBaH-
HS XBOPWX Ha L0 natonorito Lwe Tpueae. OCHOBHa MeTa
niKyBaHHS — YCYHEHHS! He Tirnbku KniHiYHux nposeis MEPX,
arne 1 nikeigaulis BCiX riCTONOMYHNX 03HaK YpaxeHHs cTpa-
BOXOAY, KOTPi BBAXatoTb XapakTepHUMU A CTPABOXOZY
BappeTTa [6].

OcTaHHIMW poKaMn JOCATHYTO YMMarnoro nNporpecy
B PO3POOMEHHi eHAOCKONIYHNX METOIB NikyBaHHS CTpa-
Boxogy bappetta. OguH 3 eHOOCKOMNIYHNX METOAIB — BU-
KOPUCTaHHS1 BUCOKOEHEPTeTUYHIX Na3epiB (aproHOBWNA,
YAG-HeoanmoBMIiA, Ha napax Migi, HaniBnpoBiAHWKOBI
TOLLO). Y 3B’513KY 3 BiiCYTHICTI0 6e3nocepeHbOro KOHTaKTy
3i CO nauieHTn neriwe nepeHocaTb nasepHi abnauii, Hix
€eneKkTpokoarynaujit. Yactora yckrnagHeHb Micns aproHo-
nna3moBoi koarynsuii craHoBuTb 9-15 % [6].

[okasdaHHa [0 XipypriyHOro nikyBaHHs cTpaBoxody
Bappetta - cynytHa TCO[ i EPX; BigcyTHicTb edoexTy Bif
TpWBaroi agekeaTHOI KOHCEPBATMBHOI Tepanii; ycknagHeH-
HS (CTPUKTYPK, KPOBOTEMI TOLLIO), SiKi HE MOXHA KOpuryBaTu
iHWMMK MeToaamu ikyBaHHs; aucnnasia CO cTpaBoxogy
BMCOKOrO CTyneHs abo Heonnasis [6].

Y 3B'A3Ky 3 TUM, LLO B OCHOBi PO3BUTKY CTPaBOXOZY
BappetTta nexutb M'EPX, 6inbLUicTb XipypriB BBaXatoTb
3a HeoOXiiHe BUKOHYBaTW aHTUPEeOKCHI onepaii (piaHi
BWaw pyHaonnikadii, kpypopadii) TpaguLinHum abo nana-
pOCKOMiYHMM MeTogamm [5,7].

HavnowumpeHilwmmm cepeg XipypriYHnx aHTUpednioke-
HUX MeToaiB € onepalia 3a Nissen (3anponoHoBaHa y
1955 p.), onepauis Nissen y mogudikauii Rossetti abo
onepauist Toupet [8—10]. Cepep ycknagHeHb XipypriYHoro
NiKyBaHHS i3 3aCTOCYBaHHAM LiX METOAMK HanbinbLue
3HayeHHs Mae peumnamns COL (10-84 %), 3ickoB3yBaHHS
¢yHoonnikauinHoi manxetu (1-8 %), ancdaris (2-70 %),
gas-bloat cunapom (6—46 %) i BigHoBnEHHs nevii (5-9 %)
[11,12]. Tomy, He3Baxatoum Ha BaraTopiuHui JocBin na-
napockonivyHMx BTpyyaHb y xipyprii TCOL i FEPX, 6arato
MWTaHb 3anWLLAKTLCA aKTyarbHUMKM 1 MoTpelyroTh npak-
TWYHOTO BUpiLLEHHs [13].
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MeTa po6otu

[MigBULLEHHS €PEKTUBHOCTI XipypriYHOro NikyBaHHS NaLlieH-
TiB i3 [CO[, i TEPX y noeaHaHHi 3i ctpaBoxogom bappetta
LUNSIXOM PO3pOBNEHHs HOBOTO [BOXETAanHOro cnocoby
Xipypri4HOT KOpeKLiii HeCPOMOXHOCTI ¢PiioNoriYHOT Kapaii.

Martepianu i meToAM AOCAIAKEHHA

Y Bipaini xipyprii opranie TpaBneHHs Y «IHCTUTYT
ractpoeHteponorii HAMH Ykpainu» y 2020-2021 pp.
3AiNCHUNM JOCTIIIKEHHS 3a yyacTio 56 xBopux Ha FCOL.
Axkcianbri FCOM i FEPX Busisunu y 42 (75,0 %) naujieHTis
— | Tvn; napaesodareanshi FTCOM -y 6 (10,7 %) — Il Tvn;
amiwani FCOM -y 8 (14,3 %) sunapkax — Il Tn (koA 3a
MKX-10 — K44).

OnuH 3 OCHOBHUX IHCTPYMEHTanbHUX MeTOAIB Nif Yac
ZOCTiMKeHHs naTonorii e3ogharoracTpoayoneHanbHoT 30HK
— esodparoractpoayoneHockonia (EFAC), wo BukoHanu y
BiOAINEHHI MiHiiHBa3VBHUX €HOOCKOMIYHUX BTPYYaHb Ta
iHCTPYMEHTanNbHOI AiarHOCTUKW IHCTUTYTY 3@ AONOMOrOH
anapara EVIS EXERA Il OLYMPUS 190 (3 pexxumom NBI,
BWCOKOH pO3AinbHOK 3aaTHicTio — HD; Anowis). BisyansHo
OLiHIOBaN¥u CTaH Crn3oBoi 000MOHKM CTPABOXOAY, LUMYHKa,
[nBaHagusaTunanoi kuwkw (AMK), 6panv 6iontatu ans ricto-
JI0MYHOTO AOCHIIKEHHS.

MNauieHTam 3AINCHUNN PEHTreHONOorYHe JOCHiMKEHHS
cTpaBoxopay, lwnyHka, [ANK. PeHTreHonoriyHe ocnimreHHs
nepenbayano ornsaoBy PEHTFEHOCKOMIKD Ta PEHTrEHO-
rpacito i3 3actocyBaHHsM Gapito cynbdaty (kog ATC
VOB8BF02) Ha anapati OPERAT90SEX. 3actocoByBanu
crewjianbHi METOOUKA Ta NPUIAOMU AN BUSIBNIEHHS HEAO-
cTaTHoOCTI disionoriyHol kapaii. MoninosnuinHy peHTre-
HOCKONMI0 BUKOHAMNW y BEPTUKANbHOMY, FOPU3OHTAIIbHOMY
MONOXEHHI XBOPOro, B NOMNoXeHHi TpeHzaeneHoypra, B
MOMEHT nigiomy anapata, npy hopCoOBaHOMY AMXaHHi.

Baxnueuii YuHHKK, Lo BinuBeae Ha 3minvm CO npu FCOL,
i TEPX, — ractpoesodhareanbHuii pedoitoKe, NoB’s3aHni
3i 3HWKEHHAM TUCKY Ha PIiBHi HKHBOMO CTPaBOXiBHOMO
cpiHktepa (HCC). Ana gocnimkeHHs MOTOPHOI (pyHKLii
cTpaBoxofy Ta Tucky Ha piHi HCC BuKoHanu maHome-
TPit0 OpUriHaNbHUM MPUCTPOEM A1t BUBYEHHS MOTOPUKU
LUNYHKOBO-KMLLKOBOTO TpakTy MHX-01 (3axuwieHuii a. c.
Ne 923521 «[pucTpiit Ans JOCHiMKEHHS MOTOpYKN Biono-
riyHoro ob’ekTay, BUTOTOBMEHWA KOMMaHieo «YKpaiHChKi
MELNYHI CUCTEMIY).

Yci naujieHTv Hagany NcbMOoBY iHOPMOBaHY 3rofy Ha
yyacTb Y JOCTIKEHHI.

Pe3yabTati

EIAC BukoHanw 56 xeopum i3 TCOL i FEPX. Y Bcix obcTe-
KEHUX HE BUSIBUIM 3MiHV hOpPMM Ta fjiaMmeTpa CTPaBOXOZY.
OsHaku 3ananenHs CO cTpaBsoxogy (eputema) 3adikcysa-
nnB7 (12,5 %) Bunagkax, 36inbLueHHs BiacTaHi Mix EGJ Ta
xiaTycom noHag, 2 cm -y 40 (71,4 %) nauienTis. Mponanc
CO wnyHka B cTpasoxig BusBunm y 22 (39,2 %) XBOpuX,
HasiBHICTb Apyroro Bxogy B LunyHok — B 11 (19,6 %), kap-
pianbHy cknagky -1V ctynexis —y 51 (91,1 %) naujexTa.
3a gaHumn EMAC, y 54 (96,4 %) XBOpuX po3mipy LUyHka
He 30inbleHi. Hopmanbhuii Burnsag CO wnyHka — y 38
(67,9 %) Bunapkax, o3Hakv 3ananeHHs CO wiyHka BusBm-

nnB 10 (17,8 %) xBopwux, eposii CO B aHTpansHoMy Big4ini
wnyHka —y 9 (16,0 %). HopmanbHuin Burnsg Bopotaps
BU3Haunnn B 46 (82,1 %) nauieHTiB, cnasm BopoTapst —
B 5 (8,9 %) Bunagkax. Eposii CO HWXHBOI TPETUHM CTpa-
Boxogy Bussunmn y 10 (17,8 %) oci6; y 5 (8,9 %) xsopux
BU3Haumnm e3odarit ctynens A, y 7 (12,5 %) — esodparit
cTyneHs B 3a Jloc-AHpkenecbkot knacudikauieto.

BukoHaBwu engockoniyHe gocnigxernHs CO cTpa-
BOXOZY Y By3bkOMY CnekTpansHomy aiana3oHi (NBI-eHpo-
ckonist), y 3 (5,4 %) naujeHTiB giarHoCTyBanu CTpaBoxig
BappetTa (puc. 1), Wo nNiaTBEPOAXEHUN FICTONOMNYHAM
[OCTIMKEHHSM.

[Mig Yyac eHAoCKONIYHOro AOCHIAKEHHS BUKOHAMNW MaHo-
metpito HCC, Tuck B sikomy B nauieHTie i3 TCO[ Bianosinas
cepefHboMy piBHeBi — 14,7 £ 3,9 MM pT. cT. [epemiLytoun
6anoH 3i WwnyHka y ctpasoxig, nik Tucky y 22,0 % obcre-
xeHux i3 TCOL He cnocTepirany, y 33,8 % nauieHTiB BiH He
nepesuLLyBaB 10 MM pT. CT., y 42,8 % XBOpUX 3HAYEHHS Niky
TWUCKY NPY NPOXOKEHHI aHATOMIYHOTO 3BYXKEHHS — MOHAZ,
10 mm pT. CT.

Mpsami cumntomu FCOQ, nig Yac pPeHTreHONOrYHOro
[OCNIIKEHHS — BIACYTHICTb ra3oBOro Mixypa LUMyHKa,
nponanc CO wnyHka B AUCTanbHy Y4acTUHY CTPaBOXO-
[y, BUNpsSiMNeHHs kyTa [ica, aHTMnepucTansTuyHi pyxu
CTPaBOXOAY, NEpPeMILLEHHS YaCTUHM LUMYHKA Y TPYaHY
MOPOXHWHY (puc. 2).

3anexHo Bif TOro, HACKirNbKW OpraHmW 3 YePEBHOI NOPOX-
HWHW NpoHuKnK y rpyaHy, FTCO[ 1 cTyneHs aiarHocTyBanu
y 24 (42,8 %) oci6 (puc. 3a); TCOL 2 ctyneHs, Konm B
AinsHUi cTpaBOXiAHOro 0TBOPY AiadhparMu BUXOQUIV Kapaist
i YyacTuHa aHa LunyHKa, BusineHa y 27 (48,2 %) naujexTis
(puc. 36). Buxig y rpyaHy NOPOXHUHY AHa, Tina abo BCboro
wnyHka BuaHavatotb sk FCOL 3 crynensi — B 11 (9,0 %)
XBOPUX (puc. 38) i3 LIbOrO AOCTIIKEHHS.

Micns nigTBepmxeHHs giarHo3y MCOL y noeaHaHHi 3i
CTpaBoxoaoM bappeTTa 3aiicHUNM ABOXETAnHe NikyBaHHS.
MepLunit eTan — aproHonnasmosa abnsuis amiHeHoi CO
cTpaBoxoay (puc. 4); opyrvii — aHTUPEIFOKCHI onepaTuBHiI
BTPYYaHHS, 5iKi BUKOHYBanm yepes 2 MicsiLli Nicns OCTaHHbO-
ro CeaHcy aproHonna3moBoi abnswji.

HacTynHuin eTan fikyBaHHs nicns eHO4oCKONiYHOro
— ycyHeHHsi TCO[] i BigHOBMEHHS! HAAMMLLKOBOIO PO3LLIK-
PEHHSI CTPABOXIAHOTO OTBOPY AiadparMu 3a JOMOMOrOH
kpypopadii 3 kopekuieto aHTupedntokcHoi yHkuii HCC
wnsxom dyHaonnikawii, kopekuii kyta lica, 3a6e3nedeHHs
BifTbHOrO @aHTerpagHoro nacaxy ii.

[ns noninwwerHs pesyneTatis NikyBaHHS y XBOPUX Ha
[CO[ i TEPX 3anponoHyBanu HOBWIA cnoci6 XipypriYHoi
KopexLjii HecnpoMoXHOCTi dhigionoriuHoi kapgii. B 11 (19,6 %)
nauieHTis (9 (81,8 %) xBopwx i3 | Tunom MCOL 12 (18,2 %) i3
Il Tunom MCOL), i3 Hux TCOL 1 cTyneHs giarHocTyBamm B 7
(63,6 %) oci6, 2 cTyneHst — B 4 (36,4 %), 3acTocyBanu HoBYy
METOAMKY, L0 3abe3nevye HagilHe BiGHOBMNEHHS dhisionoriv-
HOT Kapaii Ta 306epexeHHst aHaTOMiYHMX 3B’A3KiB Aiacbparmm
Ta 30HU CTPaBOXIAHO-LLMYHKOBOrO MEpPexXoay, BKIIoUakun
Kpypopadito Ta nonepedHy kapgioractponikawito. Kpypo-
pacito BUKOHYtOTL M-noaiGHAMKM WBamK, siki HAKNagakTh
Ha npaBy Ta NiBy CTiHKV CTPaBOXOY Ha piBHi kapgii 3 ikca-
LliEt0 [0 HUX HiXOK fiadhparmu, rodhpyoHnmm LWBamu, KOTpi
HaKnagaloTb Ha MegianbHy HiXKy Aiacparmu, 3MEeHLLYHTb
CTPaBOXiZHWUI OTBIp AiachparMu 4O 30BHILLHLOMO diameTpa
CTpaBOXOAY Ta NepneHanKynspHo oci ctpasoxoay M-nogi6-
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Puc. 1. CtpaBoxin bapperra:

a, 6 — eHgockonist B 3BUYaHOMY
pexumi;

B, I — eHgockonisi B pexumi NBI.

Puc. 2. PeHTreHonoriyHe gocni-
mxenHs TCOL: a — kappiarnbHa;
6 — kapgioyHaarnbHa; B — na-
paesochareanbHa.

Puc. 3. a: TCO[ 1 cTyneHs;
6: TCOL 2 cTyneHs; B: [CONO
3 cTyneHs.

HYMW LUBaMMW BUKOHYHOTb NOMEPEYHyY KapaioracTponsikaLlito
nepenHbOi CTIHKM LLUMYHKA 3 HACTYMHOI racTpogiadparmo-
nekcieto. B mabruyi 1 HaBeneHi onepatvBHi BTpyYaHHs.
JNetanbHux Bunagkis He 6yno. Y 2 (3,6 %) xsopux
BMHWK MHEBMOTOPAKC, Y 2 (3,6 %) — kpoBoTEYa 3 Kancynm
cenesinkn. CepenHs Tpueanictb onepauii — 135 £ 24 xa.

EdekTnBHICTb nikyBaHHS Y XBOpKX OLiHIOBaNM 3a
TaKUMUW KPUTEPISMU: KITIHIYHE 3HUKHEHHS Mevii, BiopyKKm,
perypriTauii, 6onto B eniracTpii; BiacyTHicTb eposii CO B
HVDKHI TPeTWHI cTpaBoxoay, BiacyTHicTb nponancy CO
LNyHKa B cTpaBoxif 3a pesynsratamu EMAC; BincyTHICTb
nponancy YacTkv LUNYHKa Y rpyaHy MOPOXHUHY, BiACyT-
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Tabnuus 1. Xapaktep onepatuHWX yTpyyaHb y xBopux Ha [CO[ i TEPX

Bupa onepauii
(=56 [% |

Kpypopadpist
®yHoopiacparmonekcis
®yHponnikavis

3a Nissen—-Rosetti

3a Toupet

3a Dor

Hosa meToauka

bKiCTb onepaLy

56 100,0
43 76,8
36 64,3
6 10,7
3 54

" 19,6
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HICTb CChiHKTEPHOI HEAOCTATHOCTI, BIACYTHICTb NMponancy
CO wwnyHKa 3a 4aHUMKU PEHTTEHOMOMYHOMO AOCTIMKEHHS;
Hopmanisauis Tucky B HCC 3a gaHnmu MaHoMeTpii.

Mia Yac BMBYEHHS BinJaneHux pesynsratiB y TepMiH
JocnimkeHHs po 6 micauis y 5 (8,9 %) Bunagkax giarHo-
cryanm peunamsy MCO[, ctpaeoxin BappetTta B nicns-
onepauiHomy nepiogi He BusBunK. lNicnsonepauinHui
CTaH XBOPWX, SIKIX OnepyBarni 3anponoHOBaHUM CocoboMm,
BU3HAYMNM 5K 33[0BINbHUIA, 6€3 03HaK micnsionepaLiiHnX
aucdariyHnx posnagis. Y BCiX BUNagKax oTpumany Xopo-
Wi 6e3nocepeHi Ta BigAaneHi pesynsratv y CTpoK Big 6
micsLiB 40 1 poKy.

06roBopeHHA

Y piarHocTuui COL, M'EPX i ctpaBoxogy bappetTa Bax-
NMBe 3HAYEHHSI MaE EHOOCKOMIYHNIA METOA AOCTIMKEHHS
CNN30BOi 0BOMOHKM CTPABOXOZY Y By3bKOMY CrieKTparb-
Homy gianasoHi — NBl-engockonist (Narrow Band Imaging),
0cobnMBo B noeaHaHHi 3i 3binbweHHsM. Llen metoa nae

Puc. 4. Etanu aproHonnas-
MOBOI abnsuii npu ctpaBoxogi
BapperTa.

3mory audepeHuijtoBati cTpyktypy CO 3a xapaktepom
CYIMHHOIO PUCYHKA 11 BUKOHATM MpuLinbHy Bioncito, cyTTeBO
noninLuye AiarHoCTUKy cTpaBoxody bappetTa, paHHix (hopm
paky cTpaBoxogy nif Yac NepPBYHHOIO OrNsAY 3 BUSHAYEH-
HAM BiAMIHHOCTEW CyAMHHOTO PUCYHKa Npu 3ananbHuX,
METanIacTMYHKX Ta OHKoMorivHMx 3amiHax CO. [liarHos nig-
TBEPMAXYHOTb 3@ pe3ynsraTaMu ricTONOMYHOO AOCHIMKEHHS
MHOXMUHHX NpULNbHUX GionciiHux maTepianis (He MeHLLe
Hix 4 Gioncii CO TepmiHanbHoro Bigginy cTpasoxogy nig
Yac 0HOr0 EHAOCKOMNIYHOrO AOCTIMKEHHS B MEXax 2—4 CM
MPOKCUMAnbLHO PO3ETKN Kapaii).

Bwbip Taktuku nikysanns FCO[, FEPX y noegHaHHi 3i
cTpaBoxofom bappeTTa 3anuwaetbesa auckytabensHum,
TOMY NUTaHHS LLOAO HaeeKTUBHILLOrO METOAY NiKyBaHHS
He BUpiLLeHe. TprBae po3po0rieHHs ONTUMarbHUX BapiaHTIB
nikyBaHHs Liei natonorii, amxe NOTPIGHO He TiNbK1 yCyHyTH
KniHiyHi nposisu MEPX, BuganuTK rictonoriyxi o3Haku ypa-
XEHHS1 CTPABOXO0AY, ane 1 NikBigyBaTn NPUYMHY pedorirokey
y cTpaBsoxig [4].

JlikyBaHHS Takvx naujeHTiB nepenbavac Kinbka eTanis.
[MepLunit — eHpoCKONiYHI METOAM NiKyBaHHA CTPaBOXO4Y
BappetTa: eHgonnikauis ractpoesodareanbHoi 30HH,
pagioyacToTHa abnauis (npouenypa Stretta), imnnanTauis
iHEpTHVX MaTepiania, MynsTUNONAPHa eNeKTPOKoArynsLis,
nasepHa AecTpyKuis, hoToanMHaMivHa Tepanis, koarynsuis
aproHOBO NNa3sMoto, KPIOAECTPYKLIS, pe3eKLis Crin3oBol
060mnoHkW. Mu 3aCcTOCOBYEMO METOL aproHonnasMoBoi
abnsuii, Wwo nepenbavae TEPMIYHUIA BNIIUB CTPYMY BUCOKOT
4acToTU, SKWUA NOJAETHCS Ha TKAHUHY NOTOKOM iOHI30Ba-
HOi aproHoBoi nnasmu. MepeBary LBOro METOAY Mg Yac
nikyBaHHSA cTpaBoxody bappetTa nonsraiotb y TOMy, WO
6€3KOHTaKTHIM CMOCOBOM MOXXHa 3AiCHIOBATU TOMOTrEHHY
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Koaryrnsiito i ApULINbHO, | BENMKMX 30H KMLLIKOBOT MeTannaaii
Ta gucnnasii. YCKnagHeHHs BUHMKATb pifLle, Hix y pasi
3aCTOCYBaHHS! €MeKTpo- Ta Na3epHoi AeCTPYKLi.

MiorpyHTa po3suTKy cTpaBoxoay bappetTta — racTpo-
e3odhareanbHuii pedrTioke, TOMY BBaKaeMo 3a HeobxiaHe
BWKOHYBaTW aHTMpedIioKCHI onepauii. Harvacriwe 3gjn-
CHIoOTb chyHaonnikauito 3a Nissen—Rosetti. HeobxigHicTb
BUKOHaHHS1 aHTMpedioKCHOI onepaLlii 3yMoBneHa TuM,
LLIO HaBiTb NPV 3HWKEHHI LLNYHKOBOI cekpeLii 3bepiraeTbes
pedhtoKe oBYi y cTpaBoxia. Came KOBYHI KUCNOTH — OC-
HOBHMI MOAPA3HUK, L0 NPU3BOAUTL 40 TpaHcdopmaLii
eniTenito B HWKHIN TpeTuHi cTpasoxogy [11,14,15].

XipypriyHe nikysaHHs 3 npusogy FCO[ i FEPX Bkntoyae
TaKi eTanu: BUKOHaHHs! AoCTyny, MobinisaLlis esodarokap-
JianbHoro nepexopfy, KOpekLis po3MipiB CTPaBOXigHOMO
oTBOpY Aiadpparmu, 36inbLueHHs poamipis i Tucky y HCC,
ikcanis HCC y YepeBHilt NOpoxHWHI. Yci aHTUpedtoKCHi
onepauii (3aranom noHag 60 MeToauK), LLO 3aCTOCOBYHOTb
nig yac xipypriyHoro nikyanHs FCOL i TEPX, knacudikytots
y TpU rpynu:

1. NanapockoniyHa doyHaonnikauis 3a Nissen—Rosetti;

2. lNanapockoniyHa cyHaonnikauis 3a Toupet;

3. NlanapockoniyHa chyHaonnikauis 3a Dor [8-10].

Lli cnocobu nikyBaHHs xBopux Ha TCOM i FTEPX
MaloTb CYTTEBI Heponiku: npu mobinisauii dyHaanbHOro
BiAAINY WIYHKa BUHUKAE KPOBOTEYA; PYWHYHOTbCA Adiad-
parmanbHo-byHAanbHa, diadparmansbHo-cenesiHkosa,
LUTYHKOBO-CENE3iHKOBa Ta LUMYHKOBO-NiALLYHKOBA
3B'513K1; HOBOYTBOPEHA MaHXXETA, L0 06ropTae CTpaBoxis,
PO3TaLIOBYETHCS HEI3IONONYHO 1 MOXe NPU3BOAUTM A0
aucdarii; pynHyeTbCs ra3oBuUi Mixyp wnyHka; kyT lica;
knanaH y6apesa; AiacparmarnbHUin KOMMOHEHT MeXaHi3My
3aMUKaHHs bisionorivyHoi kapaii; pyiiHyeTbCs 0BMEXeHHS
Bifl YePEBHOT MOPOXHUHYW CEPENOCTIHHA Ta abnoMiHaNbHOro
BigAainy ctpasoxogy [7].

[ns noninLueHHs pesyneTaTis XipypriYHOro nikyBaHHS
ICOQ i FEPX 3anponoHyBany cnoci6 XipypriYHoi kopekuji
HecnpoMOXHOCTI ¢hisionorivyHoi kapaii. Mepearu cno-
coby: nanapockoniyHe BUAINEHHS TiNbKU NepeaHbLoro
niBkona abmoMiHanLHOro BifAINy CTPABOXOAY Ta YaCTUHU
LUNYHKA, L0 3HAXOAUTLCS B FPYOHI MOPOXHWHI, 3 HABKO-
NULWLHIX TKaHWH 30epirae piacdparmanbHo-dyHaaNbHY,
AiadparManbHO-CcenesiHkoBy, LWNYHKOBO-CENe3iHKoBY
Ta LUNYHKOBO-MIALLMYHKOBY 3B'A3KM, SKi GepyTb yyacTb y
¢hopmyBaHHi cpisionorivHoi kapgii, 3anobirae kpoBoTeui 3
KOPOTKVX apTepili CenesiHku.

BukoHaHHs kpypopadii HaknagaHHam ogHoro [1-ro-
[ibHoOro LWBa Ha NpaBy CTiHKY CTpaBOXOAy Ha piBHI kapaii
3 (hikcauieto [O Hel MefianbHOi Ta naTepanbHOi HiKOK
Jiacparmn MefjianbHO Big CTPaBOXOAy Ta HaknafgaHHs
rocpyBanbHUX WBIB HA MedianbHy HiXKy giadparmum 3
BUKOPUCTAHHAM HUTKW 3aB’a3aHoro [1-nogibHoro LwBa
3abe3neyyloTb 3MEHLIEHHS CTPaBOXiAHOTO OTBOPY Ai-
adparMu 4o 30BHILLHBOMO AiameTpa cTpaBoxogy 6e3
3anyyeHHs natepanbHoi HixXku giadparmu, BACOKE Nid-
LUMBAHHS SIKOT CYNPOBOAKYETHCS YTBOPEHHSAM «CXOLMHKNY
Ans CTpaBoxody Ta po3BWUTKOM Aucdarii. HaknagaHHs
M-nogibHux LWBIB Ha NpaBy i NiBY CTiHKK CTPaBOXOAY Ha
piBHi KapAii 3 ikcauieto 4o Hel naTepanbHOi Hixku aiad-
parmu, Npunernux Ao Hei CTiHKW (PyHOanbHOro Biaginy
LunyHKa Ta giadpparmManbHo-yHaanbHoi 38'a3ku 3abes3-
Meyye po3TallyBaHHA 30HW CTPaBOXiAHO-LUNYHKOBOMO
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nepexofy B YepeBHIN MOPOXHWHI, BigHOBMOE KyT [ica,
rasoBuii MiXyp LUIYHKa, MOCWIIOE 38AHE NIBKOMO HKHBOTO
ciHkTepa CTpaBoxoAy. BukoHaHHS nepneHankynspHo
0Ci CTpaBoxofy Kapgioractponnikayii nepeaHbOi CTiHKM
WNYHKa HaknagaHHsam [1-nodibHux LWBiB BigHOBMOE
knanax [ybapeBa i nocunioe nepegHe NiBKOMO HKHBOTO
chiHkTEepa cTpaBoxody, a ractpogiadparmonekcis 3a-
6e3neyye BiQHOBNEHHA AiacpparmanbHOr0 KOMMOHEHTa
MexaHiamy 3ammukaHHs disionoriyHoi kapgii Ta obmexye
CepefoCTiHHS Ta abgoMiHanbHUI BiAAiN CTPaBoOXody Bif
YyepeBHOi NOPOXHUHW. B micnsonepauiiHomy nepioai
Lier cnocib XipypriyHoro NikyBaHHS 3MEHLLYE iMOBIPHICTb
PO3BUTKY peLmamnBy HECPOMOXHOCTI (isionorivHoi Kapaii,
BUHVKHEHHS aucdarii, peumansy cTpaBoxony bappetra.

BucHoBKM

1. 3anponoHoBaHuMIn ABOXETaNHWIA Cnoci6 XipypriYHOro
nikysaHHs xsopux Ha FCO[, TEPX y noegHaHHi 3i CTpaBoxo-
nom bappetTa € BUCOKOEEeKTUBHUM.

2. 3acTocyBaHHs cnocoby 3abesneyye yCyHeHHs naro-
noriyHux 3miH CO cTpaBoxoay, BiGHOBNEHHS pisionorivHoi
kapaii Ta 36epexeHHs aHaTOMIYHVX 3B'A3KiB Ajiadparmm Ta
30H CTPaBOXIAHO-LLIMYHKOBOTO MEepPexoay.

3. Y nicnsionepauiiHomy nepiogi 3anponoHOBaHMWI
€nocib XipypriyHoro nikyBaHHsl 3MEHLLY€E iIMOBIPHICTb pe-
LMaMBY HECTIPOMOXHOCTI (hi3ionoriuHoi Kapail, BAHUKHEHHS
avcdarii Ta peunamey ctpasoxoay bappetTa.

MepcnekTMBM noganbLuMx AocnigkeHb. HeobxigHe
MPOLOBXEHHS AOCMIMKEHHS AN AMHAMIYHOrO crocTe-
PEXEHHSs 3@ MaLjieHTaMu, @ TakoX BUBYEHHS BiAaneHnx
pesynbTaTiB Ta epeKTUBHOCTI NikyBaHHS Yepes 3—5 pokiB.
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MeTta po60T1 — BCTAHOBWTYW HaCTOTY BUSIBNIEHHS CNELUdiYHNX aHTUTIN 40 30yAHWKIB KMILLOBMX | HU3KM IHLUUX iHGeKLiiHUX XBOPOb
y CMpOBATLii KPOBI MaLieHTIB i3 niMchageHonaTtieto.

Marepianu Ta metogu. Iig cnoctepexeHHsm nepebysanu 68 xBopux Ha nimgageHonarito, ski nepebysany Ha ambynaTopHoMy
Ta CTaujioHapHOMY NikyBaHHi B TepHONINbCbK YHIBEPCUTETCHKIN NikapHi Ta TepHoninbCbkomy 06racHoMy KniHiYHOMY LUKIpHO-Be-
HEeponoriYHoMy AucnaHcepi. Y gocnimkeHHi B3snm yyactb 41 (60,3 %) xiHka, 27 (39,7 %) yonosikis Bikom Big 20 o 63 pokis.

[ins ceponoriyHoro niaTBepmkeHHs Jlanm-6openiosy (J1b) Bukopuctanu asoxeranHy giarHoctuky (ELISA, iMyHobnoT); rpaHynoum-
TapHOro aHannasmo3y MOANHM Ta IHLLMX iHEKLLAHIX XBOPOB, LLIO MOXYTb BYTH NpUYMHOLO NiMdageHonaTil, — peakLito Henpsmoi
iMyHodryopecLieHLii, 30kpema MymnsTUNIEKCHY, 3 BUKOpUCTaHHAM TexHonorii BIOYI.

Peaynsrartu. Cneundivni aHtutina IgM i/abo 19gG po komnnekcy B. burgdorferi s. | BusiBunu B 45,6 % i3 68 xBopux. Hapani
cvpoBaTky KpoBi 33 navjeHTiB i3 nimcageHonartieto, akux 0bCTexXWNM Ha aHTuTina 30yaHukiB J1B, pocnimpxyBanu Ha HasiBHICTb
cneumdivHux IgM Ta IgG po A. phagocytophilum.

[Mo3nTBHI pesynkTaTh MoLUyKy xo4a 6 0gHOro Kracy aHTWTin Tinbku Ao A. phagocytophilum otpumany B 24,2 % Bunagkis, no-
3UTMBHI ab0 NPOMiXHI pe3ynbTaTi Tinbku Ao B. burgdorferi s. . —y 12,1 % navjeHTis, ogHo4acHo o 060x 30yaHukiB —y 60,6 %.

AnTuTina po EBV-CA BusiBunmn B cpoBartLi kpoi 46,9 % nauienTis, Parainfluenza virus type 1 -y 40,6 %, HHV-6 —y 37,5 %,
HSV-1-y 34,4 %, no EBV-EA i Toxoplasma gondii—y 31,3 %, no Coxsackievirus type A9i HIV-2 -y 6,3 %.

BucHoBku. AHTuTina [0 30yaHWKiB Jlaiim-6openiosy BUSIBUNMW Y TPETVHW NALiEHTIB i3 nimcbazeHonarTieto, ko-iHdekLii Manm-bopenio-
3y Ta rpaHynoLMTapHOro aHanna3Mo3y NIANHY — BinbLL HiX Y NONOBUHY 06CTexeHUX. OKpiM TOro, 3 Pi3HOHK YaCTOTO BU3HaYaNu
cneumdiyHi aHTuTina fo 18 30yaHWKIB iHWMX iHEKUinHUX XBOpo6. Maike nonoBMHa NO3UTUBHWX PE3yNbTaTiB — aHTUTINa 40
BipyCy naparpuny nepLuoro Tuny 1 Bipycy EnwrenHa—bapp.

Detection of serum antibodies to tick-borne and other infections
in patients with lymphadenopathy

M. A. Andreichyn, M. T. Huk, M. I. Shkilna, K. B. Shtokailo, M. M. Korda

The aim was to determine the prevalence of serum antibodies to tick-borne pathogens and other infectious agents in patients
with lymphadenopathy.

Materials and methods. 68 patients with lymphadenopathy aged 20 to 63 years who received outpatient or inpatient treatment
were followed up at Ternopil University Hospital and Ternopil Regional Clinical Dermatological and Venereological Dispensary.
There were 41 women (60.3 %) and 27 men (39.7 %).

Two-stage serological detection (ELISA and immunoblot) was used for diagnosis of Lyme borreliosis (LB). Indirectimmunofluores-
cence, including the BIOCHIP multiplex indirect immunofluorescence technique, was used for serological identification of human
granulocytic anaplasmosis (HGA) and other infectious diseases, which could be associated with lymphadenopathy.

Results. In total, 45.6 % of 68 enrolled patients were positive for the presence of specific antibodies IgM and/or IgG against
B. burgdorferis. I. Further examination demonstrated the presence of specific serum anti-A. phagocytophilum antibodies IgM and/
or IgG in 33 patients with lymphadenopathy.

It was found that 24.2 % of involved patients were positive for the presence of at least one type of anti-A. phagocytophilum anti-
bodies; 12.1 % had positive or intermediate results only for B. burgdorferi s. I.; 60.6 % of patients were positive for the presence
of antibodies against both pathogens.

46.9 % of patients were seropositive for EBV-CA, 40.6 % — for Parainfluenza virus type 1, 37.5 % — for HHV-6, 34.4 % — for HSV-1,
31.3 % — for EBV-EA and Toxoplasma gondlii, 6.3 % — for Coxsackievirus type A9 and HIV-2.

Conclusions. One-third of all involved patients with lymphadenopathy were positive for antibodies to B. burgdorferi s. |.,
causative agent of Lyme borreliosis. Co-infection of Lyme borreliosis and human granulocytic anaplasmosis was established in
more than half of the patients. Besides, specific antibodies to 18 causative agents of other infectious diseases were detected
with varying rate. Almost half of positive results detected were the antibodies to parainfluenza virus type 1 and Epstein—Barr
virus.
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OpwuriHaAbHiI AOCAIAXKEHHS

WccrepoBaHKe CbIBOPOTOK KPOBHM H0ALHBIX AMMaAEHONaTHEN HA aHTUTeAA
NPOTUB BO36YAUTEAEN KAELLEBbIX U APYTUX UH(EKLUN

M. A. AHapenuuH, M. T. Tyk, M. U. WkuabHa, K. f. LTtokanno, M. M. Kopaa

Llenb paboTbl — onpenenuTb YacToTy BbISBNEHUS cneundnyeckx aHTuTen NpoTue Bo30yauTenelt KnewesbIX 1 psga apyrix
MHEKLMOHHBIX 60NE3HEN B CbIBOPOTKE KPOBMW MALMEHTOB C NMMdageHonaTuet.

Marepuansi u metogbl. Mog HabntoaeHrem Haxogummcb 68 BonbHbIX, KOTOpble NoyYanu ambynaTtopHoe W CTaLMoHapHOe
neveHue B TepHOMONbCKON YHUBEPCUTETCKO BONbHMLE U TEPHONOMBCKOM 0BMACTHOM KIMHUYECKOM KOXHO-BEHEPONOTMYECKOM
aucnaucepe. B nccnegosanum npuHsnu yyactue 41 (60,3 %) sxeHwwmna, 27 (39,7 %) MyxuuH B Bospacte ot 20 go 63 net. [ins
nabopatopHoro nogTeepxaeHus fam-boppenwvosa (J1B) ncnonb3oBanu AByXaTanHylo ceponornyeckyto anarHoctuky (ELISA,
VMMYHOBNOT); rpaHyrnoLMTapHOro aHannasmo3a yenoseka (MAY) 1 apyrux MHEKUMOHHbIX Gone3Helk, KoTopble MO GbiTb MpK-
UWHO NUMcaaeHonaTum, — peakLo HenpsIMoi UMMYHOMITYOPECLIEHLIM, B TOM YKCTIe MYTBTUMIEKCHYHO, C UCTONb30BaHUEM
TexHonorum BAOUNI.

Pesynerartbl. Cneundunyeckue aHtutena IgM n/unu IgG npotue komnnekca B. burgdorferi s. I. o6HapyxeHbl y 45,6 % 13 68 6onb-
HbIX. B JanbHenLem cbiBOpOTKY KpoBy 33 naumeHToB ¢ numdageHonatven, obcnefoBaHHbIX Ha aHTUTENa NpoTuB Bo3byauTenen
J1B, nccnegoBanu Ha Hanwymre cneumdmyeckmx IgM n IgG npotus A. phagocytophilum. TonoxuTeneHble pesynsTathl noucka
X0T5t Bbl OHOIO KNacca aHTUTEN TorbKo NpoTuB A. phagocytophilum nonyyeHbl y 24,2 % obcnenoBaHHbIX, MONOXWUTENbHbIE UK
MPOMEXYTOUHbIE Pe3ynbTaThl TONbKO NpoTuB B. burgdorferi s. . —y 12,1 % naumeHToB, 0O4HOBPEMEHHO NPoTNB 0Bonx BO3OyAN-
Tenen —y 60,6 %. AHtutena npotus EBV-CA BbisiBneHbl B CbIBOPOTKE KpoBu 46,9 % naumeHTos, Parainfluenza virus type 1 -y
40,6 %, HHV-6—y 37,5 %, HSV-1-y 34,4 %, EBV-EA i Toxoplasma gondii-y 31,3 %, Coxsackievirus type A9 n HIV-2-y 6,3 %.

BriBogbl. AHTuTENa npotus Bo36yauTenel Jlaiim-60ppennosa obHapyXunn y TpeT NaumeHToB ¢ numdageHonaTnei, Ko-uH-
thekumm Natm-6oppennosa v rpaHynoLMTapHOro aHannasmo3sa Yernoseka — y 6onee nonosuHbI 0bcnenoBaHHbIX. Kpome Toro, ¢
pasnNYHON YaCTOTON BbISBNSANM cneumdmdeckue aHTuTena npotve 18 Bo3byautenen Apyrix MHAEKUMOHHbIX 6onesHel. Moutn
MoroBMHA MOMOXNUTENbBHbIX PE3YNLTATOB — aHTUTENa NPOTUB BUPYCa naparpunna nepeoro T1na 1 Bupyca AnwreiHa—bapp.

Mig nimcbaaeHonaTieto posyMitoTb NATOMNOTYHNIA CUHAPOM,
OCHOBHMIA NPOSIB KOTPOro — 30inbLUeHHs NiMaTUyHnX
BY31iB (NOKanbHe Y reHepanisoBaHe). Xoua Len CUHApoM
3aranom HecrnewungiYHuiA, 10ro NOTEHLNHUMM MPUYUHAMM
MOXYTb OYyTW iHCPEKLiMHi, OHKOreMaTomnoriyHi, aBTOIMYHHI
xBopobwm [1,2].

JocnimxerHs npupoau nimdageHonarii nepeadadae
MOLUYK iIMOBIPHMX iHGOEKLiNHMX 30YAHMKIB (repnecBipycis,
apbosipyciB, xnamigii, Mikonnaam, TOKCONnasmu, pUKETCii
TOLLO) Ta BiANOBigHWX aHTuTIN [3]. Lien cuHapom moxe cy-
MPOBOKYBATY KNILLOBI iHGpeKLii, sik-0T Jlanm-6openios (16)
i rpaHynouuTapHuiA aHannasmo3a noguHn (FAM), okpemo
abo B noeaHaHHi [4-6].

3a paHrmu dhaxoBoi nitepaTtypu, 36yAHUKK KMiLLOBKX
iHtbekUin aiarHocTyoTb y noHag 80 kpaiHax; go 2050 p.
BOHU MOXYTb Bpa3nTu 35 % HaceneHHs nnaHety [7,8]. Mu
BCTAHOBMUNKM 3apaxeHicTb 36,0 % kniwwis, sKi 3aiAcHUNM
Hanap Ha noaei, 30yaHMKaMM TakuX KMiLLOBUX IHCDEKLiA:
B. burgdorferi s. I. — 19,2 % ocobuH, A. phagocytophilum
- 14,7 %, B. miyamotoi — 1,7 %, Babesia spp. — 0,3 %, y
Tomy uncni 3,8 % — kinbkoma ogHouacHo. Lie nigTeepaxye
MOXTMBICTb BUHVKHEHHS B HACENEHHS! BiANOBIAHNX MOHO- i
MiKCT-iHdpekuUin [9].

KniHiko-naToreHeTUYHy porib NOEAHAHUX KIiLLOBUX
iHchekuin ynepLue BusHauunn y 1990-x pokax, To6To Maiixe
yepes 10 pokie nicns BigkpuTTs J1b. [loBeaeHo, Lo ixHii
NaToNoriYHWIA CUHepriamM Moxe nocunutyi nepedir J1b abo
CMPUYUHUTY [OAATKOBI MposiBu 3axBoptoBaHHs [10-12].
Tomy opHovacHa nabopatopHa [iarHoCTVKa AeKinbKox
iHekwiin Habysae ocobnmBoi akTyansHocTi [13]. B ixHin
CepornoriyHiit ineHTUdikaLji BaXnuBoi yBary 3acnyroBye
METOZ MYTBTUMIIEKCHOI HENPAMOI iMyHOGhTyopecLeHLi 3
BUKopucTaHHsM TexHororii BIOYIN, 3a gonomoroto sikoro
0HOYACHO MOXHA BUSIBUTU cneumndiyHi aHTMTINa Knacis
IgM Ta IgG o 30yaHukiB Garatbox xBopob BipycHOI, 6ak-
TepilHOI Ta NPOTO30MHOI eTioNOrii.
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MeTa po6otu

BcTaHOBUTM YacTOTy BUSIBMEHHS aHTUTIN A0 30yAHWKIB
komnnekcy B. burgdorferi s. I. y naujeHTis i3 nimageHona-
Ti€to, BUKOPWCTaBLLM JBOXETANHNA MeTog AjarHocTuky (IGA
Ta iMyHobroT), Ao A. phagocytophilum i 36yAHUKIB HU3KK
iHLWKX iHEPEKLMHMX XBOPOD, L0 MOXYTb CTaTW NPUYKHOK
niMcbageHonarin, — peakLii HenpsMoi iMyHodpryopecLeHLji
(PHI®) i3 BukopuncTanHam TexHonorii BIOYIM.

Martepianu i MeToAU AOCAIAXKEHHSA

Mip cnocTepexeHHsIM nepebyeanu 68 xBopux Ha nimdaae-
Honarito, siki nepebysani Ha ambynaTopHOMY Ta cTalioHap-
HOMY TiKyBaHHi B TepHOMINbCbKil YHIBEPCUTETCBKIN NikapHi
Ta TepHoMinbCbkoMy 0BnacHOMy KIiHIYHOMY LUKIPHO-Be-
HepororiYHoMy aucnaHcepi. Y oCnimKeHHi B3snm yqacTb
41 (60,3 %) xiHka, 27 (39,7 %) vonogikie Bikom Big 20 A0
63 pokis. Xuteni micta — 43 (63,2 %), cena — 25 (37,8 %).

Pobota € 4acTHOK YKpPaiHCBKO-MOMbCHKOMO MPOEKTY
«[ocnimxeHHs enigemionoril, natoreHesy, kniHiku Ta npo-
inakTuku 6openiosy» B pamkax HaykoBO-4OCHIAHULIBKUX
npoexTiB €Bponericbkoro Cotosy. Bukopuctanm yHidikoBaHy
aHKeTY-OnMTYBaIbHWK, LLO po3pobneHa HaykosLsMn THMY
imeni |. A. Topbayescbkoro MO Ykpainu i lepxasHoi Bu-
Lo Wwkonu imeHi Manu loanHa-Maena Il (Panstwowa Szkota
Wyzsza im. Papieza Jana Pawta Il w Biatej Podlaskiej,
M. bina Mignsaceka, Monblua). 3a 4ONOMOro aHKeTH Bu-
3Havany KinbkicTb HanagiB KIiLLiB, MiCLS NPUCMOKTYBaHHS,
Cckapru nauieHTiB nicns Hanagi..

[ns ceponoriyHoro nigTBepmKkeHHs Jlaim-6openiosy
BUKOPWCTOBYBaTW [BOXeTanHy AiarHocTuky. Ha nepuio-
My eTani BU3Ha4anm aHTuTina 4O aHTUTEHIB KOMMIEKCY
B. burgdorferi s. . y cupoBaTui KpoBi NauieHTiB METOAOM
iMyHObepMEHTHOrO aHanidy 3 BUKOPUCTaHHAM TeCT-Cu-
ctem komnaHii Euroimmun AG (®PH): autuTina knacy M —
TecT-cuctemoto Anti-Borrelia burgdorferi ELISA (IgM),
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Tabnuus 1. Bmict cneundivnmx aHtutin IgM i/abo I1gG go 36yaHwkis pisHux iHdbekwii y naieHTis i3 nimdageHonartieto (n = 32), %

36yAHuK

HIV-1

HIV-2

HHV-6

Rubella virus

Measles virus

Mumps virus
Adenovirus type 3
Parainfluenza virus type 1
EBV-CA

EBV-EA

Toxoplasma gondii
Treponema pallidum
HSV-1

HSV-2

cmv

Coxsackievirus type B5
Coxsackievirus type A9
Bartonella hensalae
Chlamydia trachomatis
Chlamydia pneumoniae

Tpynu

B. burgdorferis. I.,n=4 A. phagocytophilum,n =8

—xo—\o—x—x—x—\OAowm—xNN—xmo—inI
—\om—x—\oo_so_\mwwo_\_\o_\_‘_\ill

s |saaow |
B burgdorfeis. L+ A Phagocytophium,n=20 _[n=32 |
a6 Jac___|%
2 4 12,5
1 2 6,3
9 12 37,5
3 4 12,5
5 8 25,0
5 8 25,0
4 5 15,6
7 13 40,6
10 15 46,9
8 10 313
8 10 31,3
0 0 0
9 " 34,4
6 7 21,9
4 5 15,6
5 7 21,9
1 2 6,3
2 6 18,8
0 0 0
4 6 18,8
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knacy G — Anti-Borrelia plus VISE ELISA (IgG). 3rigHo 3
iHCTpyKUieto BUPOBHWKa, pesynbraT 222 Op/mn BBaXanu
nosuTuBHUM, 16-22 Og/mn — npomixHum, <16 Op/mn —
HeraTuBHUM. Ha apyromy etani nigTeep4xyBany no3uTUBHiI
Ta NPOMiXHI pe3ynbTat METOAOM iMyHHOTO 6roTUHrY 3
BukopucTaHHam Tect-cucteM EUROLINE Borrelia RN-AT,
Euroimmun AG (®PH). CneuudiuHi antutina knacie IgM
Ta IgG go A. phagocytophilum BusBNSNM METOAOM He-
MPSIMOro iMyHO(NYOPECLIEHTHOMO aHani3y, 3aCTOCOBYOUM
TecT-cuctemu komnaii Focus Diagnostics (CLLA).

[ns BusBNeHHs cneundivHnX aHTuTin 4o 30yaHukiB
iHLIMX HCDEKLIHMX XBOPOD, LLO MOXYTb BYTV MPUYUHOK
niMmbageHonaTin, BukopucTanu tect-cuctemun «Mosaic
for Infectious Serology, Lymphadenitis profile 1 (IgM/
IgG)» (EUROIMMUN, ®PH), BupobnieHi 3a TexHonorieto
BIOYIM. Tect-cuctemn mictunm aHturenun 3byamvkis 20
iHeKLiHMX xBOpO6: BipyciB iMyHOANMILUTY NOAUHM
(HIV-1/HIV-2), xpacHyxu (Rubella virus), kopy (Measles
virus), napotuty (Mumps virus), aneHoBipyCHOI iHeKwii
(Adenovirus type 3), naparpuny (Parainfluenza virus type
1), iHcbekuii Enwreitta—bapp (EBV-CA/EBV-EA), npocToro
repnecy 1 tuny (HSV-1), npoctoro repnecy 2 Tuny (HSV-
2), repnecy 6 Tuny (HHV-6), untomeranosipycy (CMV),
Bipycy Kokcaki (Coxsackievirus type B5/type A9), 36yaHnka
Tokconnasmo3y ( Toxoplasma gondii), cucpinicy (Treponema
pallidum), 6apToHenbo3y (Bartonella hensalae) Ta xnami-
fiosy (Chlamydia trachomatis/Chlamydia pneumoniae).

Pe3yabTati

3-nomix onuTaHmx 68 navieHTiB Npo Hanag knilla nam’sta-
nn47 (69,1 %) ocib, He nam’sitanu —21 (30,9 %), ane nosiey
Cckapr noB’si3yBany 3 BifBigyBaHHAM Iicy, npucagnbHuX
ZinsiHok abo MiCbKyX Napkis.

lpo ogHOpasoBwii enisof Hanagy kniwa noeigo-
munu 19 (40,4 %) i3 47 oci6, nsopasosuii — 7 (14,9 %),

6Gararopasosuit — 21 (44,7 %). Haiuacriwe, 25 (53,2 %)
BMUNAAKIB, Hanaj YNeHUCTOHOrUX Tpannsaecs B MiCi, Ha
CafoBO-ropoaHix AinsHkax — y 16 (34,0 %), y napkosin
30Hi — Yy 4 (8,5 %) ocib; He 3mMornn BkasaTu MiCLEBICTb, fie
cTaBcs Hanag, 2 (4,3 %) pecnoHaeHTU. Hanyacrilui micus
MPUCMOKTYBAHHS KITILLIB — HYKHI KHLIBKM Ta 4insHkv Tyny6a
33apy -y 13(27,7 %)i 7 (14,9 %) oci6 Bigno.igHo; pykun —y
6 (12,8 %); xmBiT —y 5 (10,6 %) onuTaHux. Ha ogHo4acHi
pi3Hi nokanisauii Hanagis kniwis ykasanu 16 (34,0 %)
PECMOHAEHTIB.

CamocTiiHO 3BinbLUeHHs NniMgaTU4HNX BY3NiB BUSBUB
31 (45,6 %) nauienT, y 37 (54,4 %) oci6 i 3MiHu giarHocTy-
Banu nikapi nig Yac o6’ektnsHoro ornsay. OCHOBHI ckapru
XBOpYWX HaBeaeHi Ha puc. 1.

3a BICHOBKaMW [JBOXETAMHOIO CEpOMOoriYHOro AocHi-
[PKEHHS CYPOBATOK KPOBI NALEHTIB, NO3UTMBHI 260 NPOMKHI
pesynbTaTi BUSBMEHHS xo4a 6 0aHoro knacy cneumiqHnx
anTuTin IgM i I9G 3apeectpysanm B 31 (45,6 %) i3 68 ocib.
Hapani cuposatku kposi 33 navieHTiB i3 nimaaeHonarieto,
AKUX NonepeaHbo 06CTEXUNN Ha HasBHICTb 30yAHWKIB
JIB, pocnignnu Ha cneumdiyHi aHTuTina IgM Ta 19gG mo
A. phagocytophilum. To3uTuBHI pe3ynitaTu xo4a 6 ogHoro
Knacy aHTuTin Tinbkv go A. phagocytophilum otpumanuny 8
(24,2 %) ocib, noanTMBHI ab0 NPOMiXHI pe3ynsTaTv nuie
po B. burgdorferis. |. —y 4 (12,1 %). AHTuTINa ogHo4acHo
[0 30yAHMKIB ABOX HA3BaHUX KMILLOBUX iHGIEKLIV BUSIBUMN
y 20 (60,6 %) pecnoHgenTis. Tinbku B 1 nauieHTa He 6yno
QHTUTIN XOOHOTO Knacy 40 LnX iHdeKuii.

Hapani 3a gonomoroo MeTogy MynbTUNNEKCHOI He-
npaMoi iMyHOMyopecLieHLji, BUKOPUCTaBLUM TEXHOMOI0
BIOMIM, 3giicHnnmM nowyk aHTUTIN A0 30YAHWKIB iHLWIMX
iHdbekwii, Lo Mornm ByTy NprymrHoto NiMdazeHonarii.

3anexHo Bif HasBHOCTI cneumdiyHnx aHTuTin IgM i/
abo 1gG po B. burgdorferi s. I. i A. phagocytophilum, 32
navujeHTiB, siki iHcbikoBaHi 30yaHukamm J16 i TAT, noginunu
Ha 3 rpynu: 1 —y cMpoBaTLLi KPOBi BUSIBUNY TiflbKW aHTUTINA
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1 Puc. 1. Ckapru nauieHTis i3 nimca-

70 AeHonarieto (n = 68), %.

60 Puc. 2. CBiTiHHsl iMyHHOrO KOMM-
neKcy aHTUreH-aHTuTino CMV 'y

50 cu1poBaTLi kposi xBopoi 3., 30 pokiB.
[JiarHo3: BE® J1B, roctpuii nepebir,

40 PHI®. Mikpockon Olympus IX70,
ok. x10, 06. x20.

30
Puc. 3. CBiTiHHS iMyHHOrO KOMM-

20 TeKcy aHTUreH-aHTuTino Chlamydia
pneumoniae y CpoBaTLj KPOBi XBO-

10 I I poro C., 52 pokw. [liarHo3: BE® J1B,
rocTpuit nepebir, PHI®. Mikpockon

0 . - Olympus IX70, ok. x10, 06. x20.
MNigBuLLeHHS MNinBuieHa focnat- HgnpmeMHi
Temneparypm Binb Binb Binb HabpsiknicTb BTOMMIO- NeHHS KOH- SHUKeEHHs BipayTTA
. cyrnobis ronosu m'a3iB cyrno6is . LieHTpauii 30py B AinsHui
Tina BaHICTb
yBarm cepust
% 57,5 57,5 42,5 30 22,5 15 15 75 25

--

IgM Ta I9G po B. burgdorferi s. I.; 2 — xsopi 3 IgM ilun IgG
Tinbku go A. phagocytophilum; 3 —ocobu, siki manu aHTr-IgM
ilan antn-IgG mo B. burgdorferi Ta A. phagocytophilum
0[IHO4aCHO.

[JiarHoctyBanu cneuudivni aHTTIng fo 18 i3 20 36ya-
HVIKIB iHLLIMX IHCDEKLiHMX XBOPOO, SKi MICTUMW TECT-CUCTEMM
«Mosaic for Infectious Serology, Lymphadenitis profile 1
(IgM/IgG)». Hanyacriwwe Bussnsnu antutina go EBV-CA—
y 15 (46,9 %), Parainfluenza virus type 1—y 13 (40,6 %),
HHV-6 —y 12 (37,5 %), HSV-1 -8 11 (34,4 %), po EBV-
EA i Toxoplasma gondii — no 10 (31,3 %) pecrnoHaeHTiB.
Pigko (2 Bunapkm) giarHocTyBanm cneuudiyHi aHTuTina 4o
Coxsackievirus type A9 i HIV-2 (mabn. 1).

Y naujeHTiB 1 rpynu He Gyno cneundivHnX aHTMTIN
no HIV-2, EBV-EA, Treponema pallidum i Chlamydia
trachomatis; y xsopux 2 rpynu — go Rubella virus,
Adenovirus type 3, HSV-2, CMV, Treponema pallidum
i Chlamydia trachomatis; B o6cTexeHux 3 rpynu — oo
Treponema pallidum i Chlamydia trachomatis.

Pesynbratit BUSHAYEHHS! aHTUTIN [0 30yAHMKIB Ha-
3BaHMX iHEKUi oLiHIoBanu B noni 30py qoryopecLeHT-
Horo mikpockona (Olympus 1X70, ok. x10, 06. x20; 40) 3a
SCKPaBO-3€MEHUM CBITIHHSM IMyHHOTO KOMMMEKCY aHTh-
reH-aHTUTINO, MiYEHOTO (hryopecLeiHoM, Lo creuundivHe
[0S KOXKHOTO 3i 36yaHuKiB. [l0 Npyknagy, KOMNMeKeu aHTu-
reH-aHTUTINO, MideHi hriyopecLieiHOM NPoTH afeHoBIpyCY,
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YTBOPIOBaNM APiGHO3EPHUCTY LMTONNa3mMaTuyHy dyopec-
LieHLjto; imyHorno6yniHu npoTu Bipycy Kokcaki — 3epHUCTY,
30ebinbLuUoro LyTonnasmariyHy dnyopecueHuito; IgM ifabo
IgG npotn umToMeranosipycy — cnyopecueHLito y opmi
LmMniHaprYHUX abo 6o06onoaibHUX AINSHOK, O 3MIHKOKTHCS
3a posmipamu, Big Maike OAHOPIAHOT A0 PETUKYMAPHOT
CTPYKTYpH (Tina BKITOYEHHS), sika MOXXE CTaHOBUTY NOHaA,
nonoBuHy sigpa (puc. 2).

AHTUTIna npotu Bartonella henselae Buknukanm
rpy603epHUCTY (hriyopecLieHLilo B LMTONNA3Mi, aHTuTina
npotn Chlamydia pneumoniae Ta Chlamydia trachomatis
— chnyopecLeHLito TiN BKMKOYEHHS, PO3TaLLOBaHMX Yy Cyb-
cTpari, Wwo gocnimkysanm (puc. 3).

06roBopeHHA

MMauieHTam i3 3aranbHAMM CUMMNTOMaMM, SIK-0T: IMXOMaHKa,
roNOBHWIA Birb, KalLenb, 03HO0, — konu Hemae nabopatop-
HVx gaHvx npo J1B, moxe byTy BCTaHOBMEHUI HenpaBWIb-
HWIA fiarHo3 abo BOHW B3arani MOXyTb 3anuiiatucs 6e3
JiarHo3y LWoAao iHWWX 3axBoptoBaHb [14,15]. HdiarHocTvka
CTae LWe CKMagHiLo, KONu Ko-iHeKLii BUHUKAOTb Y
noeaHanHi 3 J16 un [AJN, 30yOHUKKM SKMX NepesaTbes 3a
[0MNOMOTOK0 TPAHCMICUMBHOTO MeXaHiamy, amke iHikyBaHHS
natoreHamu, Lo He BXOASATb A0 Ui€i rpynu, BinbyBaeTbes
He3anexHo Bia Hanagy Knilla.
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KniniuHo BaxnwmBi noegHani 3 J16 uu TAJN iHdekuii,
Lo BUKNMKaHi 36yaHukamu Bartonella henselae, Yersinia
enterocolitica, Chlamydophila pneumoniae, Chlamydia
trachomatis Ta Mycoplasma pneumoniae. MoHoiHexLii,
CMPUYMHEH] LMK 30yOHWKaMU, MOXYTb MaTW KMiHiYHi
cumntomu, nogibHi go J1b. Lle cTocyetbes iHdekwii,
3ymoBneHux Bartonella henselae, Yersinia enterocolitica
Ta Mycoplasma pneumoniae. Chlamydia trachomatis,
Lo BUKNMKatoTb noniapTput; Chlamydophila pneumoniae
MOXe He TiNbKW BUKIIMKATW apTpuT, ane it BNI1Bae Ha
HEPBOBY CHCTEMY Ta CepLie, a Lie ycknaaHioe audepeH-
LinHWIA giarHos [12].

Y haxoBiit nitepaTypi € NOBIZOMIEHHS NP0 04HOYACHE
BUSIBNEHHS aHTUTIN A0 B. burgdorferi s. I. i Babesia microti,
Bartonella henselae, Ehrlichia chaffeensis, Rickettsia akari,
Coxsackievirus, Bipycy EnwTeiiHa—Bbapp, napsosipycy
noauHn B19, Mycoplasma fermentans ta Mycoplasma
pneumoniae B NawjieHTIB i3 rapsukoto [3,13].

BucHoBKH

1. [1Bi TPETUHM NaLieHTIB i3 NiMdageHonartielo Manu B
aHaMHesi Hanaaw KnilliB.

2. AHTuTina po 36yaHukiB Jlaim-6openiosy BUSBUIM
y TPETWHW naujeHTiB i3 nimdaaeHonarieto. Ko-iHdekwio
Jlam-Bopeniody Ta rpaHynouMTapHOro aHannasmosy mnto-
OVHW pjarHoCTyBanu B MOHaf NOSOBUHM NALIEHTIB, SKMX
obcTexmnu. OKpim TOro, BUSBIIN CreLmMAiyHi aHTUTINa Ao
18 30yaHWKIB iHLLIMX iHGheKLiHMX XBOPOD, Marike NonoBuHa
MO3WTUBHWX Pe3yNnbTaTiB — 40 BiPYCiB Naparpuny nepLuoro
Tuny Ta EnwrenHa—bapp.

3. MeTtoa MynbTMRNNEKCHOI HENpsaMOi iMyHodnyo-
pecueHUii 3 BukopucTaHHam TexHonorii BIOYIM y naui-
€HTIB i3 niMcbageHonaTield € BUCOKOIHDOPMATUBHUM,
OCKiMbKM jae 3MOry BUSIBUTW CNELMIYHi aHTUTINa knacy
IgM abo IgG ogHovacHo po 20 iHdekuiHuX 30yaHuKiB,
30e6inblWworo B pi3HWX NoeaHaHHAX. BukopucTaHHs
LbOro MeToAy AAacTb 3MOTY TOYHILLE OUIHUTM KMiHiYHe
3HaYeHHs NOMiHGEKLIN i BXWUTK BigNOBIAHUX NiKyBanbHUX
3axopis.

lMepcnekTuBM noaanbLWmnX aocniakeHb. Pesynsrati
[OCRiMKeHHS NiATBepAKYI0Tb JOLINBHICTb NPOAOBKEHHS
BMUBYEHHS poni Jlaim-Gopeniody Ta rpaHynouuTapHoro
aHannasmo3sy nanH1 B po3BuTKY niMcageHonarii.
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The aim of the work is to assess dynamic changes in heart rate variability (HRV), central hemodynamics and physical perfor-
mance in female swimmers at a distance of 50-200 meters and female runners at a distance of 400 meters in the preparatory
and competitive periods of the training process.

Materials and methods. At the beginning of the preparatory period and at the end of the competitive period, 11 female swimmers
were examined, including 1 athlete — Master of Sports of Ukraine (MSU), 7 athletes — Candidate Masters of Sports (CMS), 1 —first-
class athlete, 2 — second-class athletes, and 22 female runners, including 1 athlete — Master of Sports of Ukraine of International
Class (MSUIC), 3 athletes — Candidate Masters of Sports, 7 first-class athletes, 8 — second-class athletes and 3 —third-class athletes.

Time- and frequency domain methods of HRV analysis were used to assess the mechanisms of heart neurohumoral regulation.
Central hemodynamic parameters were examined by an automated tetrapolar rheography according to W. Kubicek et al. (1970)
modified by Yu. T. Pushkar et al. (1970). Physical working capacity (PWC) was measured using a submaximal PWC,, test. The
functional state index (FSI) was calculated according to the formula that we had proposed and patented.

Results. Analysis of HRV indices in female swimmers revealed the prevalence of parasympathetic influences in the competitive
period. There was a central hemodynamics-related significant decrease in cardiac index (Cl) in the competitive period, although
its value corresponded to the eukinetic circulatory type (CT). The ratio of CTs was 18.2 %: 81.8 %: 0.0 %, hypokinetic, eukinetic
and hyperkinetic CT, respectively, indicating a tendency towards eukinetic CT prevalence over hypokinetic one (P = 0.075)
and the absence of athletes with physiologically unfavorable hyperkinetic CT. The PWC,, ~value increased by an average of
12.44 %, from 12.860 £ 0.732 kgm-min-'-kg™" to 14.460 + 0.823 kgm-min-'-kg" (P = 0.002), and FSI — of 22.21 % (P = 0.0005) and
corresponding to “below average” score. In the competitive period, 2 CMS female athletes qualified for MSU, 1 first-class athlete
qualified for CMS, and 2 second-class athletes achieved the first-class sport qualification.

Conclusions. Female swimmers demonstrated the significant prevalence of parasympathetic effects of the ANS, the tendency
towards the eukinetic CT predominance and the absence of hyperkinetic CT, significantly increased PWC,,, value by 12.44 %
and FSI - by 22.21 % in the competitive period as compared with the preparatory period. The correlation analysis to assess
both periods revealed the important relationship between heart rate (HR) and autonomic rhythm index (ARI), HR and indicator of
the adequacy of regulation processes (IARP), indicating that training-induced bradycardia shifted the autonomic balance towards
the predominance of the parasympathetic arm of the ANS. Decreased ARI caused the decrease in Cl, resulting in the transformation
of hyperkinetic CT into eukinetic one and the absence of physiologically unfavorable hyperkinetic CT in the athletes. The increased
functional state of female swimmers in the competitive period helped to achieve improvements in their athletic performance.

BeretatuBHe 3a6e3neueHHA LLEHTPaAbHOI reMOAMHAMIKU Ta Gi3UUHOI NpaLe3AaTHOCTI
NAABYMX i XXIHOK-6iryHIiB y piuHOMY LIMKAI TpEHYBaAbHOTO NpoLecy

€. \. Muxaatok, B. B. Cusoaan, €. t0. lopoxoBcbKuit

MeTa po60TH — OLiHIOBaHHS AMHAMIYHWX 3MiH NOKa3HWKiB BapiabenbHocTi cepuesoro putmy (BCP), LeHTpanbHoi remoguHamikv
Ta (hisnyHOI NpaLe3naTHOCT y NpeacTaBHULG NaBaHHs Ha ancTaHLii 50-200 M i xiHok-6iryHiB Ha 400 M y nigroToB4omy i 3ma-
ranbHOMY Nepioaax TPEeHyBanbHOrO NPOLECY.

Marepianu Ta meToau. Ha novatky nigrotoB40ro Ta MOBTOPHO HAMPUKiHLI 3MaranbHoro nepiogy obctexunu 11 nnasuvx (1 maiictep
cnopty Ykpaihu, 7 kanguparis y maiictpu cnopty (KMC), 1 nepliopo3psigHuus, 2 cnoptemeHku |l pospsay) Ta 22 xiHok-6iryHis
(1 maicTep cnopty YkpaiHu MixHapogHoro knacy, 3 KMC, 7 nepLuopospsaHuub, 8 cnoptemeHok |l pospsgy, 3 — Il pospsgy).

[Ins oLiHIoBaHHS CTaHy MexaHiamiB HelporymoparbHoi perynsii CepLs BUKOPUCTOBYBANW MaTeMaTU4HII i CrieKTparibHUi METOam
aHanisy BCP. LieHTpanbHy remoavHamiky BWBYany METOLOM aBTOMaT3oBaHoi TeTpanonspHoi peorpadii 3a W. Kubicek et al.
(1970) y mogumdpikaii tO. T. Mywkaps Ta cnisasT. (1970). ®isnyHy npaLe3naTHICTb BU3Ha4anm 3 BAKOPUCTAHHAM CyOMakcMasnbHOro
Tecty PWC,,,. I®C pospaxosysari 3a hopmyrioro, L0 3anporoHoBaHa Ta sanareHToBaHa asTopamul.

Pesyniratu. AHanis nokasHukie BCP y nnaeunx nokasas npeBartoBaHHs Y 3maranbHOMY Nepiofi napacumnaTiyiHUX BrnmvBiB
AHC. 3 6oky LieHTpanbHoi remogyHamiky y 3maranbHOMY NepIoai, HE3BAXatouM Ha Te, L0 BENUUMHM CEPLIEBOTO iHAEKCY Bianosiganm
eykiHeTuyHoMy TUny kpoeoobiry (TK), Binbynocs siporigHe ameHLueHHs Cl. CniBBIHOLIEHHS MiX FMOKIHETUMHUM, €YKIHETUYHUM i
rinepkiHeTuHuM TK — 18,2 %: 81,8 %: 0,0 % BignoBigHo; OTXe, € TEHAEHLisS [0 nepeBaxaHHs eykiHeTu4yHoro TK Hap rinokiHeTny-
Hum (p = 0,075) i BigCYTHOCTI CNOPTCMEHOK i3 q)|3|onor|qu HEBMIigHWM FII'IepKIHeTI/NHVIM TK. Bermuna PWC, - 36inblunnaca B
cepepHboMy Ha 12,44 % (312,860 + 0,732 krm-xB™"-kr" fo 14,460 + 0,823 krm-xB™"kr, p = 0,002), a I®C — Ha 22 21 % (p=0,0005),
LLOBIANOBIAAE OLHL «HUXYE CepenHboi». Y 3maransHoMy nepioai 2 cnoptecmenki kaanicikavii KMC BukoHanu HopmaTtus maii-
cTpa cnopty YkpaiHu, ogHa nepLuiopo3psanuus ctana KMC, a aei cnoptcmeHku, siki Manm || po3psig, — nepLUIopo3psiaHuLsSMu.
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BucHoBKM. Y 3mMaranbHOMY nepiogi, NOPIBHIOKYM 3 NArOTOBYMM, Y NPEACTaBHWLb NIaBaHHS BUSIBUMM BIpOriAHE NpeBasitoBaHHs
napacumnatuyHux BrnveiB AHC, TeHaeHLUjo 10 nepeBaxaHHs eykiHeTnyHoro TK i3 BiACYTHICTIO CNOPTCMEHOK i3 riNepKiHETUYHUM
TK, BiporiaHe nigsuwerHs PWC, . Ha 12,44 % ta IOC Ha 22,21 %. Kopensuiitinit aHanis, aaiicHenmit B 06ox nepiogax, noka-
3aB BaxnmBuin 38’30k Mix YCC i BIP, YCC i MATP, a ue cBigunTb, Wo bpaaukapgis, sika po3BUBAETLCS Mig BNAMBOM (i3NyHNX
TpEHyBaHb, 3MiLLlye BereTaTuBHUMI 6anaHc y bik nepeBaxaHHs napacumnatuyHoro Biaainy AHC. 3HuxenHs BINP npussognTb 8o
3MeHLLeHHst Cl, Wwo cnpuunHsie TpaHcopmalito rinepkiHeTuyHoro TK B eyKiHETUYHMIA, | BiLCYTHOCTi CMOPTCMEHOK i3 ¢hi3ionoriyHo
HeBurigHUM rinepkiHeTyHuM TK. TigBULLEHHS (DYHKLIOHANBHOMO CTaHy NiaByMX Yy 3MaranbHOMY NEpIoAi CNpUsNo 3pOCTaHHo
CMOPTUBHWX PE3ynbTaTiB.

KatoueBble cAoBa:
nAaBaHue

Ha AMCTaHLMK
50-200 m, ber

Ha AMCTaHLMK

400 M, XeHLUMHbI,
KBaAMPUKaLMs

ot lll paspspa A0
macTtepa crnopra

BeretatuBHOe 06ecneueHue I.l,eHTpal\bHOﬁ remoAMHaMWKHU U ¢M3quCKOﬁ
pa60TOCI10006HOCTM NMAOBYUX U 6ery|-|m“1 B rOAOBOM LIUKAE TPEHUPOBOYHOrO npolecca

E. A. Muxantok, B. B. Cbioaan, E. H0. fopoxoBckuit

Llenb paboTbl — OLeHKa AMHAMUYECKUX U3MEHEHWU NokasaTenel BapuabenbHOCTU CepaeyHoro puTMa, LIEHTparbHOM remo-
OVHaMVIKW 1 on3ndeckon paboTocnocoBHOCTY Y NpeacTaBnUTENbHUL NNaBaHust Ha auctaHuum 50-200 m n BeryHnin Ha 400 m B
MOAroTOBUTENBHOM W COPEBHOBATENBHOM Neprogax TPEHMPOBOYHOTO NpoLecca.

Marepuansl u MeTogbl. B Hayane noAroToBUTENbHOTO M NOBTOPHO B KOHLIE COpPEBHOBATENLHOMO nepuoaa obenegosanu 11

nnos4ux (1 mactep cnopta YkpauHbl, 7 kaHauaatos B Mactepa cnopta (KMC), 1 nepBopaspsigHuua, 2 cnoptemerku Il paspsiga) MEXAYHAPOAHOTO

1 22 BeryHby (1 MacTep cnopta YkpauHbl MexayHapogHoro knacca, 3 KMC, 7 nepeopaspsaHnu, 8 cnoptcmeHok |l paspsiga v Khacca,

3—IIl paspsna). Bap1abeAbHOCTb
CEPAEUHOTO pUTMa,

[Ins OLieHKN COCTOSHMA MEXaHN3MOB HeporyMoparnbHOiA PerynsLmi cepaLa UCcronb3oBani MaTeMaTuieckii 1 CekTpanbHbIi  LeHTpanbHas

meToabl aHanuaa BCP. LieHTpanbHyto remoarHamuky uyvan METO[OM aBTOMAaTU3MPOBaHHON TETPANONApHON peorpacuii N0 remMoaMHaMKKa,

W. Kubicek et al. (1970) B mogucbukaumn FO. T. MyLukaps u coasT. (1970). duanueckyto paboTocnocobHOCTbL ONpenenany C UCnomb- — puanyeckast

3oBaHnem cybmakcumanbHoro Tecta PWC, . OC paccuntbisani no opmyrie, NPEATIOKEHHON 1 3aNaTeHTOBAHHOM aBTOPaMU.  paBoToCnoCOBHOCTb,

PesynkTathl. AHanua nokasateneit BCP y nnoBuix nokasan npesan1poBaHie B COPeBHOBATENbHOM Nepuoae napacumnatide-  'ePY0Ab!

ckvX BIMsHMIA AHC. Co CTOPOHBI LIEHTparbHOi reMOfIMHaMUKN B COPEBHOBATEMNLHOM NEPUOAE, HECMOTPS Ha TO, YTO BelnumHa | PEHMPOBOUHOTO

CepAEYHOro HAEKCa COOTBETCTBOBANA SyKMHETUYeckoMy TK, MPOM3OLLNO OCTOBEPHOE yMeHbLUeHne CY. CooTHolweHne mexgy — MPouecca.

TUMOKMHETUYECKUM, QYKMHETUYECKUM W TUNEPKUHETMYECKUM TUNoM kpoBoobpalleHus (TK) — 18,2 %: 81,8 %: 0,0 % CooTBETCTBEHHO,

4TO CBUAETENBLCTBOBAMNO O TEHAEHLMM K NPeBanMpoBaHito aykuHeTudeckoro TK Hag runokuHeTndeckum (p = 0,075) M OTCYTCTBUKD  3anopoxckuii

MeAULMHCKUI XXypHaA.
2022. T. 24, Ne 1(130).
C.44-48

CMOPTCMEHOK C (hM3NOMOTNHECKM HEBLIOAHBIM rUnepkuHeTdeckum TK. Benuunia PWC,, | yBennunnack B cpeaHem Ha 12,44 %
(c 12,860 % 0,732 krm-MuH k" go 14,460 + 0,823 krm-MuH k", p = 0,002), a UOC — Ha 22,21 % (p = 0,0005) n cooTaeTCTBOBAN
OLEHKe «HWXe cpegHeny». B copeBHoBaTenbHOM nepuoge 2 cnoptemeHku kanndukaum KMC BbINONHWMM HopMaTvB MacTtepa
cropta YkpawHbl, oaHa nepeopaspsiaHuua ctana KMC, a aee cnoptemenku |l paspsiga — nepeopaspsiaHiLamu.

BbiBoAbI. B copeBHOBaTENLHOM NEPUOLE MO CPABHEHNIO C MOAFOTOBUTENLHLIM Y NPEACTABUTENBHIL, NaBaHWs BbISIBUMM LOCTO-
BEPHOE NpeBan1poBaHue NapacumnaTtinieckux BnvsiHnii AHC, TeHOEHLMIO K peBanMpoBaHmio aykuHeTuYeckoro TK ¢ oTcyTcTBrEM
CMOPTCMEHOK C runepkuHeTnyeckum TK, goctoBepHoe noseiweHne PWC,, Ha 12,44 % un AOC Ha 22,21 %. KoppenaumnoHHbii
aHanu3, NpoBeaéHHbIN B 0benx nepuogax, nokasan BaxHyko caadb mexay YCC u BIMP, YCC u MATP, cBuaeTensCTayioLLyo
0 TOM, YTO pa3BuMBaloOLLAsiCS Mof, BO3AENCTBMEM (DU3NYECKMNX TPEHUPOBOK Bpaaukapaust CMeLLaeT BeretaTuBHbIA GanaHc B
CTOpOHY npeobnapaHus napacumnatnyeckoro otgena AHC. CHkenve BINP obycnoenueaet ymeHblueHne CW, npusogsero
K TpaHchopmaLummn rmnepkuHeTdeckoro TK B 3yKUHETUYECKMIA, U OTCYTCTBUE CMOPTCMEHOK C (hI3MONOTNYECKM HEBLIrOLHbIM
runepkuHeTyeckum TK. MoBbILLEHe (PYHKLMOHANBHOMO COCTOSIHUS MMOBYMX B COPEBHOBATENBHOM Mepuoae cnocobcTBoBano
POCTY CMOPTUBHbIX PE3YnLTaToB.

The most important feature of sports medicine is dynamic
functional variations in the state of athletes throughout a
sports season with the most expressed shifts in the com-
petitive period with their return to standards in the transition
period, when athletes almost do not train [2]. This fact is
of great interest for specialists in sports medicine since it
allows tracing changes in the functional state of athletes in
the one-year training cycle as their athletic performance
improves [4]. However, many of these examinations are
complicated by some organizational constraints arising from
a lack of motivation among athletes who were already offi-
cially allowed to compete, or those participating in a sports
training camp in another area, to be repeatedly examined
with loading tests or additionally prior to the responsible
start [9]. This would explain, among other things, the small
number of athletes in the examined groups and relatively
few of these studies [4-9].

In the available to us national and foreign sports medi-
cine literature, we have not found studies on the dynamic
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state of heart rate variability (HRV), central hemodynamics
and physical performance in female swimmers at a distance
of 50-200 meters. Therefore, as a comparison, we used
data obtained from the examination of 400-meter female
runners with corresponded sports qualifications.

Running was chosen for comparison to analyze
and discuss the results based not on the gradations of
sprinters or middle-distance runners, but on the time of
maximum intensity exercise performed by athletes at
a competitive distance and the predominance of cyclic
exercise with anaerobic-glycolytic pathway in the training
process.

Even though female swimmers compete in the range
of event distances (from 50 to 200 meters), it is worth
mentioning that a 100-meter distance is the most basic and
frequent, which is covered in 58.50-133.5 s depending on
the sports qualifications and swimming stroke. The selected
for comparison female runners were qualified from MSIC to
third-class athletes and covered the distance of 400 meters
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in 51.35-107.0 s, this means that the time spent to cover
the competitive distance could be considered equal.

Limited number of studies on the dynamic indices of
HRV, central hemodynamics and physical performance in
athletes during the preparatory and competitive periods of
the training process as well as the lack of dynamic exa-
minations among female swimmers have led us to conduct
this study.

Aim

The aim of the work is to assess dynamic changes in HRV,
central hemodynamics and physical performance in female
swimmers at the distance of 50-200 meters and female

runners at the distance of 400 meters in the preparatory
and competitive periods of the training process.

Materials and methods

A sample (n = 11) was formed from the group of female
swimmers (n = 44) qualifying Master of Sports of Internation-
al Class (MSIC), Master of Sports (MS), Candidate Master
of Sports (CMS), first- and second-class athletes. The mean
age of the participants was 14.80 + 0.44 years, the swim-
ming experience was 7.30 £ 0.59 years. The athletes were
examined at the beginning of the preparatory period and
at the end of the competitive period in the one-year training
cycle. At the beginning of the preparatory period, the group
of female swimmers consisted of 1 athlete qualified for
Master of Sports of Ukraine, 7 CMS athletes, 1 first-class
athlete and 2 second-class athletes.

The comparison group was represented by 22 female
runners at a distance of 400 m (mean age 16.80 + 0.67
years, running experience —4.40 £ 0.68 years). In the pre-
paratory period of the training cycle, this group consisted
of 1 MSIC athlete, 3 CMS athletes, 7 first-class athletes, 8
second-class athletes and 3 third-class athletes.

Time- and frequency domain methods of HRV analysis
were used to assess the mechanisms of heart neurohu-
moral regulation, activity of segmental and suprasegmental
levels of the autonomous nervous system (ANS) [4]. 5-min
short-term ECG recordings were used in accordance with
the International Standard [10].

ANS indicators were analyzed using stress-index (SI)
as an integral indicator of HRV. According to the recommen-
dation of R. M. Baevskii [1], vagotonia was verified if the SI
was less than 50 relative units (r. u.), eutonia — if the Sl
was within the range of 51-99. u. and sympathicotonia — if
the Sl was more than 200 r. u.

Central hemodynamics was examined by an auto-
mated tetrapolar rheography according to W. Kubicek et
al. (1970) Yu. T. Pushkar’s et al. modified (1970). Stroke
volume (SV) and cardiac output (CO), stroke volume index
(SVI) and cardiac index (Cl), systemic vascular resistance
(SVR) and systemic vascular resistance index (SVRI)
were calculated.

Physical working capacity (PWC) was measured using
a common technique on a cycle ergometer via submaximal
PWC,,, test [11], and a relative value of physical working
capacity (PWC,,, ) was calculated. The functional state in-
dex (FSI) was estimated according to the formula proposed
and patented by the authors [9].

Statistical analysis was performed using Statis-
tica 13 for Windows (StatSoft Inc., license No.
JPZ8041382130ARCN10-J). All data were expressed as
mean (M) + standard error (m). The significance of differenc-
es was analyzed by two-tailed t-test. The difference between
two subsets of data was considered statistically significant
at a level of P (P-value) less than 0.05. Pairwise Pearson
correlation was used to analyze the association between
HRV indices, central hemodynamics and PWC parameters.

Results

Itis known that the assessment of HRV is the most objective,
informative and sensitive method for evaluating the func-
tional state and sports physical preparedness.

Analysis of HRV indices in the preparatory and com-
petitive periods of the training process among female
swimmers showed a significant increase in mode (Mo)
from 0.785 + 0.040 s to 0.900 + 0.058 s, (P = 0.004),
representing the correspondence between the level of
the cardiovascular system functioning, and a decrease in
indicator of the adequacy of regulation processes (IARP)
from 42.161 £4.500 %/s to 36.028 £ 4.011 %/s (P = 0.038),
indicating a correspondence between the level of sinus node
functioning and sympathetic activity. These two indices
pointed out directly the prevalence of the parasympathetic
influences of the ANS in the competitive period. The para-
sympathetic arm of the ANS tended to prevail based on
changes in most of the other time-domain HRV indices,
albeit not statistically significant. Thus, in the competitive pe-
riod, there was a downward trend in amplitude mode (AMo)
from 31.379 £ 2.700 % to 29.366 + 2.365 % (P = 0.182),
autonomic rhythm index (ARI) from 3.401 + 0.182 1/s? to
3.307 £0.4431/s?(P=0.752), Sl from 61.397 £ 22.781r. u.
t0 51.875+10.346 . u. (P = 0.124).

According to the classification proposed by R. M. Ba-
evskii[1], 4 athletes were identified with vagotonia (36.4 %),
6 athletes — with eutonia (54.5 %) and 1 athlete (9.1 %) —
with sympathicotonia, thereby affirming the trend towards
the prevalence of athletes with eutonia over vagotonics
(P =0.574) and sympathotonics (P = 0.221) in the prepa-
ratory period. In the competitive period, the ratio between
the values of the autonomic tone was as follows: 54.5 %:
45.5 %: 0.0 %, vagotonics, eutonics and sympathotonics,
respectively, so a favorable trend to the prevalence of
vagotonics over eutonics was found (P = 0.766). A valuable
finding was the absence of swimmers with Sl values corre-
sponding to sympathicotonia. In confirmation of the above,
there was a predicted physiologically favorable downward
trend in HR from 66.8 + 3.85 bpm to 62.4 + 2.95 bpm
(P =0.067) in the competitive period.

There was a central hemodynamics-related significant
decrease in Clfrom 3.178 + 0.168 10 2.958 + 0.128 |'min-!-m2
(P = 0.05) in the competitive period, although its value
corresponded to the eukinetic circulatory type (CT). The
percentage ratio of CT in the preparatory period was 18.2 %:
45.4 %: 36.4 %, hypokinetic, eukinetic and hyperkinetic CT,
respectively, indicating a trend to the eukinetic CT domi-
nation over hypokinetic (P = 0.502) and hyperkinetic ones
(P =0.785). In the competitive period, the ratio between
CT was 18.2 %: 81.8 %: 0.0 %, hypokinetic, eukinetic
and hyperkinetic CT, respectively, demonstrating a trend
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to the prevalence of eukinetic CT over hypokinetic one
(P=0.075) and the absence of athletes with physiologically
unfavorable hyperkinetic CT.

In the competitive period, the relative value of PWC and
FSI showed statistically significant shifts. So, the PWC,,,
value increased by an average of 12.44 %, from 12.86 =
0.732 kgm-min"-kg" to 14.46 £ 0.823 kgm-min-'-kg"'
(P =0.002).

In the same period, the FSlincreased from 4.957 £0.357
r. u. to 6.058 £ 0.406 r. u. or 22.21 % (P = 0.0005), and
scored “below average”, whereas its value corresponded
to “low” score in the preparatory period. This was the result
of a decrease in the number of female swimmers with “low”
score from 9 (81.8 %) to 6 (54.5 %), and an increase in
the number of female athletes with “below average” score
from 2 (18.2 %) to 5 (45.5 %).

Correlation analysis between the examined parame-
ters in the preparatory period revealed the presence of 21
statistically significant correlations. Positive correlations
were found between HR and ARI (r=0.748, P = 0.008), HR
and IARP (r=0.790, P = 0.004), HR and LF % (r = 0.691,
P=0.019), SVR and Mo (r=0.601, P =0.05), SVR and HF
(r=0.631,P=0.037), SVRand HF % (r=0.716,P =0.013),
SVRIand Mo (r=0.716,P=0.013), SVRIand HF (r=0.781,
P =0.005), SVRI and HF % (r = 0.688, P = 0.019).

Negative correlations were revealed between HR
and Mo (r =-0.719, P = 0.013), HR and HF (r = - 0.687,
P =0.02), HR and HF % (r =-0.779, P = 0.005), SVI and
IARP (r = -0.596, P = 0.05), SVR and AMo (r = -0.597,
P =0.05), SVR and ARI (r = -0.797, P = 0.003), SVR and
IARP (r = -0.758, P = 0.007), SVR and LF % (r = -0.623,
P =0.041), SVR and LF/HF (r =-0.612, P = 0.045), SVRI
andARI (r=-0.720,P =0.012), SVRI and IARP (r =-0.734,
P =0.01), SVRI and LF/HF (r =-0.589, P = 0.05).

The presence of 18 statistically significant correlations
was revealed between the studied indicators in female
swimmers in the competitive period. Positive correlations
were between HR and ARI (r = 0.645, P = 0.03), HR and
IARP (r = 0.766, P = 0.006), HR and LF % (r = 0.627,
P =0.03), SVI and HF (r = 0.596, P = 0.05), Cl and AR
(r=0.675, P =0.02), SVR and D (r = 0.586, P = 0.05).

Negative correlation were found between HR and
Mo (r = -0.726, P = 0.01), HR and variation range (D)
(r=-0.585, P =0.05), HR and HF (r =-0.780, P = 0.005),
HR and HF % (r =-0.627, P =0.03), Cl and D (r = -0.642,
P =0.03), SVR and AMo (r = -0.680, P = 0.02), SVR and
autonomic equilibrium index (AMo/D) (r=-0.611, P = 0.04),
SVRandARI (r=-0.592, P =0.05), SVR and Sl (r =-0.644,
P =0.03), SVRIand AMo (r =-0.708, P = 0.01), SRVI and
AMo/D (r = -0.654, P = 0.02), SVRI and Sl (r = -0.668,
P =0.02).

The dynamics of the athletic performance improve-
ments in female swimmers during the one-year training
cycle was interesting. In the competitive period, 2 CMS
female athletes qualified for MSU, 1 first-class athlete quali-
fied for CMS, and 2 second-class female athletes qualified
for first-class athletes. Thus, by the end of the competitive
period, there were 3 MSU athletes, 6 CMS athletes and 2
first-class athletes in the examined group.

The data of the 400-meter female runners in the prepa-
ratory period demonstrated the parasympathetic influence
prevalence, the presence of Cl values corresponding
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to the eukinetic CT, the PWC,,, value of 17.11 £ 0.73
kgm'min”-kg”, and FSI — 7.048 + 0.34 r. u. In the com-
petitive period, the parasympathetic influences of the ANS
remained, there was a transformation of eukinetic CT
into hypokinetic one with the hyperkinetic CT absence
among athletes, an increase in the value of PWC, , to
19.72+0.74 kgm'min”-kg™ and FSI —t0 7.963 £ 0.330 1. u.
Significant changes occurred in athletic performance, since
at the end of the study, the distribution by sports qualifica-
tion was as follows: 1 MSIC athlete, 1 MS athlete, 4 CMS
athletes, 7 first-class athletes and 9 second-class athletes.

Discussion

As shown, female swimmers demonstrated significant
prevalence of the parasympathetic influences of the ANS,
the trend towards the predominance of eukinetic CT with
the absence of hyperkinetic CT one, the significant increase
in the relative value of PWC and FSI, some favorable cor-
relations and improved athletic performance in the competi-
tive period compared with the preparatory one.

From a sports physiology standpoint, we have consi-
dered the most important relationships between HR and
ARI,HR and IARP, Cland ARI, Cl and D, found in the prepa-
ratory and competitive periods in female swimmers. Training
physical exercise resulted in the decreased resting HR in
female swimmers, producing the preconditions for the de-
crease in ARl and IARP, which are involved in the autonomic
balance, shifting it towards the parasympathetic regulation
prevalence. Subsequently, we have seen the Cl decreased
to optimal values, increased number of female athletes
with eukinetic CT due to the decreased number of female
athletes with hyperkinetic CT.

In the competitive period compared with the preparatory
one, 400-meter female runners (n = 22) showed very similar
changes, which were reflected in certain enhancement
of parasympathetic activity, transformation of eukinetic
CT into hypokinetic one and the absence of runners with
hyperkinetic CT, the significant increase in PWC,,, by
15.25 % (P < 0.05) and FSI by 12.98 % (P < 0.05), as well
as the increased number of athletes with “average” score of
the functional state due to the decreased number of those
with “low” and “below average” scores [5].

The correlation analysis to assess relationships in fe-
male runners revealed the associations between increased
PWC,,,,, andimproved functional state with the decreased
Cl to the values corresponding to the hypokinetic CT and
the SI corresponding to the parasympathetic effects of
the ANS prevalence. And yet the main fact that occurred
in the competitive period was the positive shifts in athletic
performance among the 400-meter female runners.

Thus, the examination data analysis of female short-dis-
tances swimmers from the preparatory to the competitive
period, compared with the data obtained in female 400-me-
ter runners, was informative about the same reactions of
the ANS, central hemodynamics, physical performance and
the FSI. These included the increased parasympathetic
effects of the ANS in the competitive period, the decreased
Cl to the values corresponding to physiologically more
beneficial hypokinetic CT, the significantly increased physi-
cal performance and FSI values, and, most importantly,
improved athletic performance.
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Conclusions

1. Female swimmers demonstrated the significant pre-
valence of parasympathetic effects of the ANS, the tendency
towards the eukinetic CT predominance and the absence
of hyperkinetic CT, significantly increased PWC,., - value
by 12.44 % and FSI - by 22.21 % in the competitive period
as compared with the preparatory period.

2. The correlation analysis to assess both periods
revealed the important relationships between HR and AR,
HR and IARP, indicating that training-induced bradycardia
shifted the autonomic balance towards the predominance
of the parasympathetic arm of the ANS.

3. Decreased ARI caused the decrease in Cl, resulting
in the transformation of hyperkinetic CT into eukinetic one
and the absence of physiologically unfavorable hyperkinetic
CT in the athletes.

4. The increased functional state of female swimmersin
the competitive period helped to achieve improvements in
their athletic performance since there were 3 MSU athletes,
6 CMS athletes and 2 first-class athletes by the end of study
in the examined group.

5. The similar reactions of the ANS, central hemody-
namics, physical performance and FSI were observed in
female swimmers at the short distances of 50-200 meters
and female 400-meter runners during the transition from
the preparatory to the competitive period, which was due
to the comparable time of maximum intensity exercise per-
formed by athletes at competitive distances and the predo-
minance of cyclic exercise with anaerobic-glycolytic pathway
in the training process.

Prospects for further research are to study the impact
of training loads on the indices of HRV, central hemody-
namics and physical performance parameters in athletes of
other sports from the preparatory to the competitive period
of the training process.
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OuiHOBaHHA epeKTUBHOCTI poToAMHAMIUHOI Tepanii
XxBopobu boyeHa ByAbBH

B. B. AyHaeBcbka®*12AF €, 0, lopkaBuin (8¢

OpwuriHaAbHiI AOCAIAXKEHHS

TAY «[HCTUTYT NeaiaTpii, akylwepcTsa i riHekoorii iMeHi akaaemika 0. M. Ayk’'aHoBoi HAMH YkpaiHu», M. KuiB, 2HaLioHaAbHWIA IHCTUTYT paky,

M. KniB, YkpaiHa

A - KOHUENLiA Ta AU3aiH AOCAIAXEHHS; B - 36ip aaHux; C - aHanAi3 Ta iHTepnpeTalisn AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - octatouHe 3aTBEPAXEHHS CTaTTi

Y CTpYKTYpi 3aXBOPIOBAHOCTI Ha 3r0SKICHI HOBOYTBOPEHHS! XIHOUMX CTaTeBMX OpraHiB pak Bynbau nocigae 4 micue (3-8 %), xo4a
Lie 3aXBOPIOBaHHs BBaxatoTb pigkicHm. Y CLUA wwopoky giarHocTytoTb Maike 4 TUcadi HOBUX BUNaakiB paky Bynbau, 850 xiHOK
nomMmpatoTb Big, Liei oHkonaTonorii. B YkpaiHi Lopoky peectpytoTb Maiixe 650 HOBMX BUNaZKiB LbOro 3axBoptoBaHHs. Mepeapa-
KOBWM ypaxkeHHsIM ByrbBu, nopsg i3 xsopoboto MNemkeTa, € xBopoba boyeHa, Lo 3aaTHa nporpecyBatit 40 NOCKOKIITUHHOMO
paky. OnuH 3 epeKTUBHUX METOZIB NiKyBaHHS Liei XBopoby B fiNnsHLi BynbBY — (hoTognHamivHa Tepanis (OAT).

MeTa po60TH — OLiHUTW eDEKTUBHICTb | TONEPaHTHICTL DOTOAMHAMIYHOI Tepanii B XKIHOK, Y KOTPUX AiarHOCTOBaHO XBOPOOY
BboyeHa BynbBu (XBB).

Marepianu Ta Mmetoau. 3ailCHUNN PeTPOCNEKTUBHE AOCTIAKEHHS NaLieHTOK i3 XBB TSKKOro CTyneHs, siki OTpUMyBani NikyBaH-
HS MPUHLMNOBO HOBMM MeTozoM — O[T i3 3acTocyBaHHsM cuCTeMHOrO dhotoceHcubinizatopa cotonoHy. Mig yac i nicns OOT
34iicH1M NepionepaLinHe 3HeBONIOBaHHS NALIEHTIB | SMEHLLEHHS 3ananbHOro NPOLECy 3a JOMOMOrO aHanbreTHKiB, MiCLEBIX
AHEeCTETUKIB, @ TaKoX nepudepnyHy brokagy ctateBoro Hepsa (nyaeHaanbHuiA 6nok).

Pesynkratu. Y gocnimKeHHi B3snm yyacTb 23 xiHku, cepeaHin Bik — 38,1 poky (nianasoH — 30-54 pokw). 3a pesynsratamu HU3ku
ZocCnimKeHb riCTOMNOMYHUM i LMTonoriYH1M MeToaamu, 6ioncii Ta BynbBockonii BcTaHoBunm AiarHo3 XBB, Lo HUHi knacudikoBaHuMi
SIK NIIOCKOKIITUHHE iHTpaeniTenianbHe ypaxeHHs ByNbBY TSKKOO CTyneHs. JlikyBaHHS 3AiCHIIM 32 AONOMOTO0 (DOTOAMHAMIYHOT
Tepanii. Y 73,8 % nauieHTis i3 XBB i 30HamMu ypaxeHHs cnu3oBoi BynbBu Ha 25 %, 50 % i 100 % Bu3Haumnm noBHy BignoBigb
Ha onpomiHeHHs Metogom ®T nicns nepLuoi, Apyroi Ta TPETbOI Cepilt NpoLesypy NPOTAroM Big 3 MicsuiB 4o 1-2 pokiB cnocTe-
pexeHHs. YacTkosa Bignosigb — Y 13,1 % XiHOK, BigcyTHICTb edbekTy — Takox y 13,1 % Bunagkis. Y geskux nauieHTok 60rboBi
BifUYTTS CAranu piBHs Bid MOMIPHOTO A0 iHTEHCUBHOIO.

BucHoBkuM. HeaBaxatoum Ha HeBenuky Bubipky nauieHTis i3 XBB, ®AIT i3 BukopuctaHHsaM sk dhotoceHcubiniaatopa oTonoHy i
ONTUMI30BaHOTO PEXMY (POTOBUNPOMIHIOBAHHS — NOTEHLIIAHWI TepaneBTUYHMI OpraHo30epiranbHUiA BapiaHT NikyBaHHS XBOPYX
Ha NIOCKOKMITUHHE iHTpaeniTenianbHe YpaeHHs BYNbBY TSHXKKOrO CTyneHs. BTiM HeoOXigHi HacTynHi 4OCRimKeHHs npoLeaypy
®T[ i Bbopy metoay 3HebOM0BaHHS B NOEAHAHHI 3 Pi3HNMM aHaNbreTUKaMW B NALEHTIB i3 BUCOKVM BiJCOTKOM YPaXeHHS! ByIbBU.

An assessment of photodynamic therapy efficacy for the treatment
of Bowen’s disease of the vulva

V. V. Dunaievska, Ye. O. Horkavyi

Vulvar cancer occupied the 4" place (3-8 %) in the distribution of the malignant neoplasms of female genital organs, although
this disease is considered to be rare. In the United States, about 4,000 new cases of vulvar cancer are diagnosed every year, and
850 women die from this cancer. An estimated 650 new cases of this disease are reported per year in Ukraine. One of the pre-
cancerous lesions of the vulva along with Paget's disease is Bowen'’s disease, which can progress to squamous cell carcinoma.
Photodynamic therapy (PDT) is regarded as an effective method of this disease treatment in the vulva area.

The aim of this study was to assess the efficacy and tolerability of PDT in women with Bowen’s disease of the vulva (BDV).

Materials and methods. A retrospective study of patients with high-grade Bowen'’s disease of the vulva, who were treated with a
fundamentally new method of PDT using a systemic photosensitizer photolon, was carried out. During and after PDT, perioperative
anesthesia and reduction of the inflammatory process were performed for patients with the help of analgesics, local anesthetics
and peripheral blockade of the pudendal nerve (pudendal nerve block).

Results. 23 women with a mean age of 38.1 years (range 30-54 years) were included in the study. Based on a number of his-
tological and cytological methods, biopsy and vulvoscopy, the diagnosis of BDV was established, which is currently classified as
high-grade squamous intraepithelial lesion of the vulva. Treatment was performed with PDT.

The complete response rate of BDV patients with area percentage of the vulvar mucosa lesions of 25 %, 50 % and 100 % was
73.8 % following irradiation after the 1%, 2" and 3" series of PDT for 3 months to 1-2 years of follow-up. A partial response was
achieved in 13.1 %, while no effect was also reported in 13.1 % of patients. In addition, some patients experienced pain of mo-
derate to severe intensity.

Conclusions. Despite the small sample of BDV patients, PDT using both photolon as photosensitizer and an optimized photoir-
radiation regimen is a potential therapeutic organ-sparing treatment option for patients with high-grade squamous intraepithelial
lesions of the vulva. However, there is still a need to study the PDT procedure and the anesthesia choice in combination with
various analgesics for patients with a high area percentage of vulvar lesions.
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OueHKka 3pPEeKTUBHOCTU GpOTOAMHAMUYECKOIH Tepanuu 6oAe3HU BoyaHa ByAbBbI

B. B. AyHaeBckas, E. A. fopkaBbliii

B cTpykType 3aboneBaemocTy 3n0Ka4yeCTBEHHbIMI HOBOOBPA30BAHMSIMM JKEHCKVX MOMNOBBIX OPraHOB pak ByNbBbl 3aHUMAET 4
mecTo (3-8 %), xoTs1 310 3abonesaHue cumtatoT peakum. B CLLA exeroqHo anarHoCTUPYOT OKOMO 4 ThICSY HOBbIX CIy4YaeB paka
BYMbBbI, 850 XXEHLLMH yMUPAKOT OT 3TOW OHKONATONOMK. B YkpanHe exeroaHo peructprpyrot npuMepHo 650 HOBbIX Cry4aes 3Toro
3abonesaHusi. MpeapakoBbIM MOpaXeHWeM ByrbBbI, kKpome 6onesnu Memxera, senseTcst GonesHb boyaHa, kotopas crnocobHa
MpOrpeccupoBaThb 40 NMOCKOKIETOMHOro paka. OguH 13 apdeKTUBHLIX METOLOB NeYveHns 3Ton 6onesHu B 0bnacT BynbBbl —
otoguHammyeckas Tepanus (OOT).

Llenb pa6oTbi — oLeHUTb 3EKTUBHOCTL W TONEPAHTHOCTL (POTOAMHAMUYECKON TEPaNMN Y KEHLLMH, CTpagatoLLmx 6onesHbo
BoyaHa Bynbebl (BEB).

Marepuanbi u metogbl. [poBeeHO PeTPOCNEKTUBHOE UCCEA0BaHUE NALMEHTOK C BonesHbio BoyaHa BynbBbI TSKENON CTENEHN,
KOTOpbIE MoMnyYank neyveHre NPUHLMNManbHO HoBbIM MeTopoM — O[T ¢ NprMeHeHeM cucTemHoro hoToceHcnbrnmsatopa ¢otorno-
Ha. Bo Bpems 1 nocne G T nposenv nepuonepaLyoHHoe 06e360n1BaHm1e NaLMeHTOB 1 yMeHbLLEHE BOCTaNUTENLHONO npoLecca
C NOMOLLIbIO aHarbreTUKOB, MECTHBIX aHECTETUKOB, a Takke nepudepnyeckyto 6riokagy nonoBoro Hepsa (MyaeHaanbHbIA 6rok).

Pesynktarthl. B viccnenosanme BkoyeHb! 23 XeHLWMHBI, cpeaHni BospacT — 38,1 roga (ananasoH — 30-54 roga). Mo pesynsratam
psiAa UCCneaoBaHuii MMCTONOMMYECKM M LIUTOMOTMYECKM MeToaamu, G1oncum 1 BynbBOCKONUW yCTaHOBNEH auarHo3 BBB, koto-
PYto KNaccuMLMPYHOT Kak NIIOCKOKMETOYHOE MHTPA3NUTENMANbHOE NOPaXeHNe BYMbBbI TSHKENON cTeneHu. MledeHre npoBoauny
C MOMOLLbI0 (hOTOAMHAMMYECKOW Tepanuu.

Y 73,8 % naumeHTok ¢ BBB 1 30HaMn nopaxeHus cnuancton BynbBbl Ha 25 %, 50 % 1 100 % OTMEeYeH NomHbIA OTBET Ha 0bny-
yeHve metogom O[T nocne nepeoii, BTOPON 1 TPETLEN CEPUI NMPOLIEAYPLI B TeHeHWe 0T 3 MecsaueB Ao 1-2 net HabnogeHns.
YacTtuuHbin otBeT — y 13,1 % xeHwwuH, otcyTcTBUe adpdekTa — Takke B 13,1 % cryyaes. Y HEKOTOPbIX NaLMEHTOK BoneBble
OLLYLLEHUSI AOCTUranu YPOBHSI OT YMEPEHHOTO 0 MHTEHCUBHOTO.

BriBoabIl. HecMoTps Ha HebonbLLyto BbIGOPKY NaLmeHToB ¢ 6onesHbio boyaHa BynbBbl, PO T ¢ MCnonb30BaHNeM Kak hOTOCEHCH-
6unuaatopa ¢oToroHa 1 ONTUMU3NPOBAHHOTO PEXMA POTOM3NYYEHNS — NOTEHLMANbHBIA TepaneBTUHECKUI OPraHOCOXPaHsito-
LA BapUaHT NeYeHns NaLMeHTOK C NIOCKOKIETOMHBIM MHTPa3nuUTeNuanbHbIM NopaxeHWeM BynbBbl THKENom cTeneHn. OgHako
HeobxoauMbl AanbHenlume uccnenoeanms npoueaypbl ®OT u Bbibopa MeToaa 06e300nMBaHUS B COMETAHUM C Pa3NUYHBIMK

aHanereTukamu 'y 60nbHbIX C BICOKUM NPOLEHTOM NnopaxeHns BYNbBbI.

Y XiHOK BynbBa — HaibinbLL TEHAITHA AiNsiHKa, CXuibHa
[0 pi3HUX 3ananeHb Ta iHgekuin. Cepen OHKOriHEKO-
MOriYHMX 3aXBOPIOBaHb YETBEPTE MicLe Mocifae came
paK ByNbBU, O CTAHOBUTb 3—8 % BMnepLUe BUSIBMEHKX
BMNaZKIB rHEKONOrivYHOro paky LLOPIYHO, Y CBITi CTaHAap-
TW30BaHUIN NOKa3HWK Liboro 3axsoptoBaHHs Ha 100 000
TWUCAY XiHOYOro HaceneHHs popisHioe 0,88 (cBiToBuMi
craHgapt, ASR). LWopoky B YkpaiHi peecTpytoTb Maitxe
650 HoBux BunagkiB. Y 2018 p. noKasHWK 3aXBOPHOBAHOCTI
craHoBuB 2,8 (1,1 Ha 100 000 THC. XiHOYOrO HAaCENEHHS).
OTxe, pak BynbBu noTpedye 0cobnmBoi yBaru B 3B’3Ky 3
TSOKKICTHO KNiHIYHOTO nepebiry Ta HN3bKOK eDEKTUBHICTIO
nikyeaHhs [1,2].

IHBa3MBHUN pak ByMbBW YacTille AiarHOCTYTb Y
XiHOK cTapLuoro Biky (60 % xBopwx Bikom 56-70 pokis) 3
€HAOKPUHHO-0OMiHHUMK po3nagamu. [peiHBasuBHUI pak
BYTbBW BUSIBMSIOTb Y MOMOZLLMX XiHOK — BikoM 35—40 pokiB.

XBopoba boyeHa — ogHe 3 nepeapakoBKX ypaxeHb
BYNbBM, LLO 3r0f0M MOXe NporpecyBaTv [0 NMOCKOKi-
TMHHOTO paKy, SKLIO HE AiarHOCTyBaTu i He nikyBaTu Ha
paHHin cTagii. MaTtonoris BnepLe onncaHa amepuKaH-
CbkumM Aepmatonorom xoHom T. BoyeHomy 1912 poui,
a B 1914 poui Ha3eaHa 1oro imeHeMm [3]. XBopoba BoyeHa
— CMPaBXHil NMOCKOKNITUHHWA pak in Situ [4], wo mae
noTeHLian nporpecyBaTn 40 NMOCKOKMITUHHOIO paky. BiH
MOXe PO3BUHYTUCS Ha Byab-AKiit AiNSHL WKIPHOT NOBEPXHI
ab0 crn30oBKX 000MOHOK, BiNbLUICTb i3 AKX NOTPaNseE nig
Jito COHSIMHMX NPOMEHIB, piaLLe BifOyBaETLCS YpaKEHHs
BYnbBY [5,6].

TouyHa npuynHa po3BUTKY xBOpobw BoyeHa Bynbew
(XBB) He Bigoma. Brim i3 chaxoBoi nitepatypu BigoMo npo
3B’A30K i3 BipyCOM NaninioMu JIIOAMHM, OCKINbKY Y BUHUKHEH-
Hi NIOCKOKMITUHHOIO paky ByrbBW BaXUBY Porb Bifirpae

iH(IKyBaHHSA TKaHWH ByrbBY BipyCOM ManifioMu MoAUHM
(Brn) 16, 18, 31i 33 Tunis [7]. Ane € xBopi Ha paK BynbBu, B
SIKVX 3aXBOPOBAHHS BUHVKAE Ha TTi EHOOKPUHHO-0OMIHHUX
MopyLUeHb 6e3 KMiHIYHMX | LMTONONYHUX O3HAK BipyCHOT
KOHTaMiHaLji (kornouuTosy) [8].

Y xiHok i3 xBopoBoto boyeHa crniovatky moxe He 6yTu
SIBHWUX CUMMTOMIB, ane 3 4acoM Moxe 3'sIBUTUCS CBepbix
abo BiYYTTS NeyYiHHS. FAKLWO BYACHO HE MpU3HAYUTK
nikyBaHHs1, y 10-12 % Bunagkis Moxe nNepepocTu B iH-
BasvBHY KapuuHomy. [iarHo3 rpyHTYeTbCs nepeayciv Ha
ricTONaToNoriYHOMy AOCTIZKEHHI, & NaTONOMYHUMM XapakK-
Tepuctukamu € knitnin boyena Bcworo enigepmicy [9]. €
Hu3ka cnocobiB nikyBaHHs xBopobu boyeHa: npusHayarTb
XipypriyHy Ta AECTPYKTUBHY Tepanito, MiCLiEBe NikyBaHHS,
HexipypriuHi abnsaTBHI METOAUKA.

®oToguHamiyHy Tepanito (PAT) HanyacTiwe BUKO-
PUCTOBYIOTb AN NiKyBaHHS MOBEPXHEBOTO pakKy LUKIpW.
®OT — HepyWiHiBHE 6e360nicHe NiKyBaHHS, Lo 3abe3ne-
yye XopoLi kocMeTuyHi pesynbtaty [10], a Takox edek-
TUBHWI METOZ, MiKYBaHHSA PI3HWX LUKIPHWX i HELUKIPHUX
3nosikicHux HoBoyTBopeHb [11]. Llei cnoci6 06pobku
6a3yeTbCs Ha YyTBOPEHHI BUCOKOPEAKTUBHNUX MPOMiKHUX
CMOSYK KUCHIO 3aBASKW B3AEMOAIT MiX CBITIIOM i ¢oTO-
ceHcwubinizatopom (OC).

Hesaxatoumn Ha JOLINBHICTb | NOMyNAPHICTb, WO Mo-
cuntoeTbes, PAT BMBYEHO HegocTaTHBO. Y poboTi G. Liu et
al. onybnikoBaHo pesynirtatu BukopuctanHs 0T ans niky-
BaHHs1 XBopobu BoyeHa B [insHLi ByNbBY i3 3a5y4eHHsIM
5-amiHonaeByniHOBOI KUCMOTM Ta CBITNOAIOAHOM NPUCTPOD
[12]. B iHWOMY focnigkeHHi NokasaHo, L0 BUKOPUCTAHHS
®0T y moHoTepanii abo B NOeAHaHHI 3 iMikBIMOAOM NocHi-
[OBHO — TEpaNeBTUYHMIA BapiaHT Npu XxBopobi boyeHa, skuii
naujeHTy 3asBuyai Jobpe nepeHocsTb [13].
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MeTa po6otu

OUiHMTM eeKTUBHICTb i TONEPaHTHICTb HOTOAUHAMIYHOT
Tepanii B KIHOK, Y KOTpUX JiarHocToBaHo XBopoby Boyera
BYMbBU.

Martepianu i MeToAH AOCAIAKEHHA

[ocnimkeHHs 3aiicHMnKM B nonikniHiyHoMy BigaineHHi Haui-
OHarnbHOro IHCTUTYTY paky 3 fmtotoro 2017 go niotoro 2021
poKy. Y pocnimKkeHHi B3snm yyactb 23 nauieHTkn 3 XBB.
Cepepint Bik navjeHTok — 38,1 poky. [liarHo3 BCTaHOBMIMN
Ha niacTasi aHamMHe3y 3aXBOPIOBAHHS, KIiHIYHOTO ornsgy
MawjeHTOoK, BYNMbBOCKOMIi Ta pe3ynkTaTtis MopdonoriYHoro
LOCRiMKEHHS1 NaTOMNOrNYHO 3MIHEHWX TKaHWH BYIbBM.

OcHOBHiI kpuTEpii 3aMy4YeHHS NaLiEHTOK Y AOCIMKEHHS
ans nposegeHHs OLT — rictonoriyHe NigTBEPAKEHHN fdia-
THO3Y, BIACYTHICTb TSHKKOI CynyTHBOI NaTonorii Ta HasBHICTb
MCbMOBOI 3rofy Ha nikyBaHHs. Bci nikyBanbHo-giarHoc-
TUYHI MaHINynaUii 3AiNCHANM NiCNs NOBHOIO iHDOPMYBaHHS!
naujieHTiB Npo dhotoceHcubinizatopu, metog G T, MOXnMBY
KOPUCTB | pU3nKK, MOXIMBI NMOGIYHI peaKLiii Ta yeknagHeHHS,
a TaKoX Npo TEPMiHN KOHTPOMbHWX BI3UTIB | 4OTPUMAHHS
pekomeHaaLin nicns nikyBaHHA. Bci nauieHTn Haganm
NUCbMOBY IHPOPMOBaHY 3rofy Ha MiKyBaHHsS METOLOM
®NT. Yci maHinynauii BUKOHanM 3rigHO 3 [enbCiHCbKO0
Zeknapadieto BcecBiTHbOI MeanyHoi acouiadii (1964 p.,
nepernaHyta 'y 2013 p.).

®IT 3acHoBaHa Ha BUKOPUCTaHHI [ABOX KOMMOHEHTIB
— hoToceHcubinisaTopa (cnewjianbHOro nikapcbkoro 3a-
coby) i nasepis, IO reHepytoTb BUNPOMIHIOBAHHS NEBHOT
JoBXuHM xBuni. Ak ®C BUKOPUCTOBYBanMW MikapCbKuii
3aci6 «doTonoH®» (PYM «benmeanpenapatuy», Pecny-
6nika binopycb) — KOMNNEKC TPUHATPIEBOI COMi XITOPUHY
E6 3 Hu3bkomonekynspHum nonisiHinniponigoHom. C
posunHanmM y 200 mn (idionorivyHoro po3ynHy Ta BBOAUIN
BHYTPILUHLOBEHHO KpanernbHo npotsirom 30 XBUMWH Y
koHueHTpauii 1,0-2,5 mr/kr macu Tina nauieHTa B ymoBax
3aTeMHEHOr0 NPUMILLEHHS [15].

®NT 3niricHioBany Yepes 3—4 roayHu Nicns 3akiHYeHHs
iHpy3ii ®C, BUKOPUCTOBYHOUM NA3epHUIA yHIBEpCanbHUIA
koarynsaTop «Jlika-xipypr» («®otoHika lNmtocy», YkpaiHa;
AoBxuHa xauni A = 660 Hm). Poamip nonis (otoBUnpomi-
HI0BaHHs — 1—4 cM, KinbKiCTb nonis — Big 2 40 5, NOTyX-
HiCTb BUNpoMiHoBaHHsA — 0,4—1,0 BT, ekcnosuuinHa fosa
citna —100-350 [Jx/cm?. TpuBanicTb ceaHcy 3anexana
Bif} CTYMEHS NOLUMPEHHS NATONOrYHUX BOTHWLL, i CTAHOBMNA
10-60 xB 3anexHo Bif KiNbKOCTi NOMNIB BUNPOMIHIOBaHHS. Y
30HY (HOTOBUMPOMIHIOBAHHS BXOQMUMM HOPManbHi TKaHUHN
BYNbBM 3 BiACTYNOM Bif KPaiB 30HU YpaxeHHs He MeHLLe
HXX 5 MM. YHaCniZoK BUCOKOT 4y TRMBOCTI 30HU (hOTOBUMPO-
MiHIOBaHHS AN YCyHEHHs1 6oMnboBMX BigdvyTTiB fo/micns
ceaHcy O[1T BUKOPUCTOBYBANM NpeMeayKaLliio.

lNepeHocHicTb 3acTocyBaHHa ®LT ouiHOBaNM Ha oc-
HOBI YaCTOTW Ta CTYNEHs BUPAXEHOCTI NOGIYHNX peakLuin
i ycknagHeHb nikyBaHHs 3a aHanisom kputepiis CTCAE
(Bepcist 3.0) [17,27].

Ouinky edpektnBHocTi O[T BM3Ha4Yanu 3a HasiBHICTHO/
BIZICYTHICTIO CKapr, AaHWX Bi3yarnbHOTO CMOCTEPEXEHHS!
32 3MiHOK NMOLLi NPOSIKOBAHWX NATOMOMYHWUX BOTHMLY i
pe3ynbratiB MOpdONoriYHOro JOCTIMKEHHS Yepe3 3 i 6
micsuiB nicns nikyeanHs (kputepii BOO3):

- nosHa BignoBiAb (MB) — BiACYTHICTL yCiX 03HaK 3a-
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xBoptoaHHs nicna 100 % perpecii NaTonoriyHnx BOrHMLL,
yepes 3 micaui nicns ®OT, nigTeepmkeHe yepes 6 micsauiB
nicns nikyBaHHS;

— yacTkoBa BignoBiab (4B) — 3MEHLLEHHS CyMapHOro
poamipy natonoriyHux BorHuw, Ha 50 % i Ginbwe 3 Ha-
CTynHow cTabinisaLieto, BCTaHOBNEHe Yepe3 3 Micsui Ta
nigTBepmkeHe Yepes 6 micauis nicns ceaHcy ®AT;

— BiACyTHiCTb edbekTy (BE) — 3MEHLLEHHS! cymapHOro
PO3Mipy NaTONOriYHNX BOTHULL, MeHLLEe Hix Ha 50 %, cTaH
0e3 3MeHLLEHHS1 abo 30inbLUEHHS NMOLL NaTONOYHMX
BOTHULL,

PesyabtaTi

KniHiuHi ocobnuBocTi. Y gocnimkeHHi B3sanu yyactb 23
XiHKW, cepeHin Bik nauieHTiB — 38,1 poky (aianasoH — 30-54
poku). Y nauieHToK crnocTepirany pisHi KniHiYHi 03HaKK
3anexHo Big NMoLi Ta YUCNEHHUX (POKYCIB YpaXeHHs
BYTbBY TSHKKOTO CTYNEHS. 3-NOMiX XIHOK, KX 3amy4nnu B
pocnimkeHHs, 4 nauieHTkn manu 100 % nnoLLy ypakeHHs
BYTNbBY, NPOXOAMIV NOCMIA0BHY cepito npoueayp ®OT (Tpu
Kypcu 3 iHTepBanom 3 MicsiLli); y 6 XBOpWX YpaKEHHS! ByIbBU
npu XBB craHosuno 50 % (PAT 2 cepii 3 iHTepsanom 3
micsali); y 13 oBCTEXEHNX YpaxeHHS ByNbBU CTAHOBUIO
25 % (1 cepia ®AT).

[N KOXHOroO NawieHTa 3MiCHUN NOBHE OOCTEXEH-
HSI ANS BUSIBNEHHS Byb-IKOrO OCHOBHOTO 3MOSKICHOTO
3axBoptoBaHHs. OBCTeXeHHs MOBTOPOBaNM B Pi3HWIA Yac
MPOTSAroM TPMBAIOro Nepiogy CMoCTEPEXeHHs 3a navi-
eHTamu. Ak BifoMo, iHTpaeniTenianbHi Heonnasii ByrnbBY
Bavkkoro cTynens (vulvar intraepithelial neoplasia high-grade
squamous intraepithelial lesion, VIN HSIL) — ypaxeHHs
BYNbBU, L0 XapaKTEPU3YKTbCS MCTONONYHUMI O3HaKa-
MU NNOCKOKITUHHOI Ancnnasii Ta cancer in situ. Tomy
BCTAHOBWIM AiarHo3 NnoCcKOKNITWHHe iHTpaeniTenianbHe
ypaxeHHs BynbBu Tshkkoro cTynens (high-grade squamous
intraepithelial lesion, HSIL), skuin nigTBepannu 3a gono-
MOTOI0 FCTOMNOrYHOr0 MeTody AiarHocTuku. HanbinbLuy
iH(hopMaTUBHY LiHHICTb Ma€ MOPONOrivHe [OCTIMKEHHS
6GionciiiHoro matepiany. ToMy OCTaTOMHWIA fjiarHo3 BCTaHO-
BWNW 3a pesynsratamu bioncii. Beim nauieHTkam 3pobunu
Takox TecT Ha BIJ1, Y3[1 opraHiB manoro Tasa, BYynbBO-
ckonito Ta Agepmarockonito. Bynbeockonis B pasi natonorii
BYNbBW AAE 3MOTY YTOYHUTY AiarHo3 1 BUSHAYUTU AiNsHKY
3 HaxapaKTepHILW1MKU 3MiHaMV Ans NpULinbHOI Gioncii.

3a pesynbratamu AoChimKeHb, NalieHTaM i3 giarHoc-
TOBAHOK BHYTPILLUHBOENITENIANbHOK HEONNasied BYNbBY
3BMYanHoro Tuny npusHavanu ®LT. IHTpaeniTenianbHa
BYNbBapHa HEOMNnasisa 3BU4aiHoro TNy NoB’sa3aHa 3 Bipy-
COM NanifioMn JIOAUHKW, PO3BMUBAETLCS | HA BOMOCUCTIN, i
Ha HEBOMOCUCTIl YaCTUHI LLKIpW BYIbBMW, MOXe NPOHMKATK
y npunerni BonocsHi conikynu i/abo canbHi 3anosu. uc-
nnagis AuchepeHLiioBaHOro TUMy He NOB'si3aHa 3 Bipycom
naninomu NIAUHN | PO3BUBAETLCS HA T/i MOTOHLLEHHS!
Ccnn3oBoi 060mnoHkW abo nevikonnacii.

MepionepaudiiHe 3HeGontOBaHHA Nig Yac i nicna
®AOT. Ak Bigomo, nig yac ®OT nig BNIMBOM NpoMeHst
nasepa Ha ¢oToceHcubinisatop HOTONMOH, SKUA HakKo-
NUYYETLCS B KNiTUHAX, BinbyBaeTbea isnyHa peakuis,
IO CYNpOBOAXKYETHCA HEKPO3OM MaTONMOMYHWX TKAHWH.
Y pesynbrati NouMHaeTbCs MiCLEBUIA 3ananbHU NpoLec,
Lo TpuBaE Maiixe 21 1oBy 3anexHo Bif NNOLLi ypaxeHHs
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Tabnuus 1. Pesynbratit nikyBaHHs nawieHTok i3 XBB BUCOKOro CTyneHs TSHKKOCTI
metogom OOT

Kinbkicte | [lo3a ¢oToBu- [o3a cdotonoHy, | OuiHka edeKTMBHOCTI Yepe3 neBHUN
NauieHToK, | NPOMIHIOBaHHSA, | Ky OTpUManu iHTepBan 4acy cnocTepexeHHs
BE BE BE

100 1,0

100 1,0 4B 4B 4B

350 1,0 4B 4B YB
44 150 1,0 4B 4B nB
4.4 130 1,0 BE BE BE
17,5 350 2,5 MnB nB nB
4.4 350 25 YB nB nB
39,6 350 2,5 rnB B nB
4.4 350 2,5 YB nB nB
4,4 350 2,5 4B 4B nB

MB: noBHa Bignosiab; YB: yacTkosa Bignosiab; BE: BiACYTHICTbL edekTy.

Tabnuus 2. EBontouist kniHivHOI Bifnosiai y xBopux (%) i3 3oHamu ypaxeHHs 50 % Ta
100 % nicns cepii nikyBaHHs ®OT 3 iHTepeanom 3 micsui

3oHa ypaxeHHs, % Cepii Bignosigei 1 Cepii Bignosigei 2 Cepii Bignosigen 3
(3 mic.) (6 mic.) (9 mic.)
50 ) -

MB (8,7 % MB (13,1%)
UB (13,1 %) UB (8,7 %) =
BE (4,4 %) BE (4.4 %) -

100 MB (8.7 %) MB (13,1 %) MB (17,5 %)
UB (8,7 %) UB (4,4 %) -

TKaHWH, IMyHHOI BiANOBIZ 1 iHAMBIZyanbH1X 0COONMBOCTEN
opraHiamy. BynbBa Ta npoMexuHa iHepBYyHTLCS Yy TIMBIAMM
i MOTOPHUMM BOMOKHaMW CTaTeBOro Hepaa (n. pudendus),
TOMY 3ananbHuii Npouec y Ui AinsHui CynpoBOAXYeE
CUIbHWIA, HECTEPMHWIA, IHOAI HEKOHTPOMbOBaHWIA Ginb, LLO
Mae 3MilLiaHy 3ananbHy Ta HerponaTuyHy NprUpoay, Moxe
iCTOTHO NOpYLLYBATV CaMOMOYyTTs NaLiEHTKW. BpaxoBytoum
edekTvBHICTb Grokaay CTaTeBoro Hepea Ans 3Hebomto-
BaHHA [25], BUpILLEHO 3aiACHUTI NydeHaanbHy Gnokaay,
rnoeHaHy 3 HeCTEPOIAHUM MPOTU3ananbHUM (ETEPOKOKCMO
60 mr/goby) i npotucynomuum (nperabanin 150-300
mr/noby) npenapartamu, Ha etani 0o abo nicns ®OT sk
KOMMOHEHTaMK NpoTM3anarnbHoi Tepanii Ta nikyBaHHs 60-
NbOBOrO CUHAPOMY, 33 PEKOMEHAALISMY LLOAO NiKyBaHHS
HeliponaTtnyHoro 6onto [27].

Ycim 23 nauieHTkam npusHauunu npotuaananbHy
Tepanito Ta NnikyBaHHs 60MbOBOrO CMHAPOMY Mg Yac abo
nicng ®OT. Xsopux noginunu Ha 3 rpynu: rpyna A (n = 9)
— brnokaga ctateBoro HepBa 3a 4 roguHu nepeg OAT, fo
BBeEHHs hoTonoHy; rpyna b (n = 2) — briokaga crateBoro
HepBsa Yepe3 48-72 roguHu nicns ®AT; KOHTponbHa rpyna
B (n = 12) — 6e3 nyaeHpansHoro 6noka. Beix naujeHTok
MPOKOHCYNbLTYBAB aHECTE3IoNor, iM 3pobun 3aranbHui
aHani3 KpoBi Ta Janmu 03BN Ha NpoBefeHHs Griokaan.
Yei xiHkv i3 rpyn A, b i B nepea ®AT otpumMyBanu aekc-
ketonpoceH 50 Mr BHYTPILLIHBOBEHHO AN NpemeavKalii.
Micns npouenypv nauieHTk rpyn A i b otpumyBanm etepo-
Kkokcub 60 mr/goby Ta nperabaniy 150-300 mr/ao6y, MicLiesi
aHecTeTUKM (nigokaiH) sik komnpecu abo Kpem NpoTsroM
14-21 pHiB. Y koHTponbHi rpyni B nicna ®OT navieHTku
oTpumMyBany ibynpodeH y 8o3i 200 mr 1 pa3 Ha 6 roguH. Y
rpyni A 4 nauienTkam nig yac ®AT goaaTkoBO BBENM OMio-
IOHUIA aHanbreTuk doeHTanin 50 MKr BHYTPILLHEOBEHHO 415
komdopTHiLLOro nepebiry iHTpaonepaLinHoro nepiogy; 1
nauieHTui rpynu b ®[T nposeaeHa nig 3aranbHo BHYTPILL-

HBOBEHHOI0 aHecTesieto npornodonom. briokagy cratesoro
HepBa BYKOHaM B aCENTUYHUX YMOBAX Mif KOHTPONEM yrb-
Tpa3sykoBoro anapata «MINDRAY» DC-80, 3actocysanu
HerpocTumynsTop «Stimuplex» HNS 12 i3 foBXwHo0 ronku
100 mm [24]. ina nepudpepuyHoi Brnokaam 3acTtocoByBani
6yniakaiH 0,5 % 12,0 mn (60 mr) i3 sekcameTazoHom 4 mr
Ha koxeH HepB. O6panu 3aaHil LOCTyN [0 NyAeHAanbHOro
HepBa B AinsHui cigHuub [25,26].

AHania pesynbrartis 3ailicHioBanu yepes 14-21 geHb
nicns ®OT 3a [ONOMOrO0 aHKETW ONUTYBaHHS, AKY Na-
LiEHTKN 3anoBHIOBanW 3 nepuuoi gobu nicna 6nokaaw.
|HTEHCUBHICTb OOSIO NaLEHTKM OLiHIOBanM 3a JONOMOroW
BisyanbHo-aHanorosoi Lwkanu (BALLI) ig 1 go 10.

PesynkraTy 3He60N0BaHHSA. IHTEHCUBHICTL 60N Mg
yac ®[T vy rpyni A cTaHoBuna 3 Ganu 3a wkanoto BALLL
TpwBanicTb ceHCOpHOI aHecTesii nicns 6nokaam —y Mexax
6-9 roauH, y cepegHbOMy CTaHoBWNa 7,5 roauHK y rpynax
ATab. MauieHTkam rpynv A He BBOAMMY nponodon nig vac
®[T, Ha BigmiHy Big rpyn b i B. BiguytTs 6onto 3'sBnsinoch
yepes 25-48 roguH nicns Grokaau, B cepesHbOMy CTaHo-
Buno 36 rogvH y rpynax A ta b.

IHTeHcyBHiCTb Bonto nicnst ®OT 3a wkanoto BAL -y
mexax 4-6 6anis, y cepegHboMy CTaHOBUMO 5 6anis y
rpynax A Ta b nicns BigHoBneHHs 6onto npotsrom 14-21
[06u; Lie MeHLLe Ha 50 % NOPIBHSAHO 3 KOHTPOIBHOO PYMOKD
B. TpuBanictb npoTusanarnbHoi Tepanii Ta 3aCToCcyBaHHS
aHanbretTukis — 14-21 geHb. Yci nauieHtku rpyn A 1a b
He Manu ckapr Ha HEeCTEPMHWIA, HEKOHTPONbOBaHWI Ginb
nicns aBo6iYHOT Grokaay CTaTeBOro HepBa, HE3BAXAKUM
Ha 3aKiH4YEHHS aii MiCLIEBOro aHecTeTuKa nicns aHecTesii.
lMoBTOpHY 6riokagy He npusHadvanu. Bci nauieHTkm cno-
cTepiranu nokpaLleHHs camomnodyTTs nicns brnokagu y
nicnsonepavinHoMy nepiogi Ha Tni NpoTu3anansHoi Tepanii
Ta nikyBaHHsl 6onto. YcknagHeHb nig yac i nicns bnokaan
He Byro.

Y KOHTpOIbHIN rpyni B iHTeHCKBHICTL 6onto nig yac PAT
naujeHTkm ouiHtoBanu Big 5 o 10 6anis, y cepeaHsomy — 7
6anis; ue y 2,5 pasa GinbLue nopisHsHO 3 rpynamu A 1a b.
Tomy y 2 naujenTok rpynu B @[T nposeneHa nig 3aransHo0
BHYTPILUHLOBEHHOI aHeCTesielo Nponodonom. IHTeHeuB-
HicTb Bonto rpynm B 3a wkanoto BALL nicns AT craHosuna
5-10 6anis, y cepeaHbomMy — 7,5 6ana; e Ha 50 % GinbLue
nopiBHAHO 3 rpynamu A 1a b.

3actocyBaHHs NyAeHAanbHoro 6roka B NoeaHaHHi 3
pisHUMK aHanbreTukamu (eTepokokend 60 mr i nperabaniy
150-300 wmr) Ans nepionepadiinHoro 3HeGoMn0BaHHS Nig vac
i nicnsa ®AT e eheKTMBHILLIMM ANs KOHTPOIHO 6Orto B navjieH-
TOK 3 YP@KEHHSIM BYIbBM MOPIBHSHO 3 KOHTPOITBHOKO FPYMOH0.

KniHiyHa BianoBigb. BusHavany pisHi KniHiYHi KapTuHm
BYNbBapHOI iHTpaeniTeniansHoi Heonnasii BMCOKOrO CTy-
neHs. B ogHuX nauieHTok 6ynu BUCKUNaHHS, NpeacTaBneHi
NpUNigHATUMK BRsKammn 3 YiTkumu KoHTypamu. Konip
6nswok BapitoBaB — 6insACTi UM epuTemMatosHi. Popmy-
Banucs 6opopas4acti noepxHi abo eposii. ¥ 10-15 %
Bunaakis HSIL npeacTaBneHi nirMeHTHAM BUCUNAHHAMY,
iXHi 0COBNMMBOCTI — HasIBHICTb CPOKYCOBAHMX YpaxeHb
BYNbBY (xapakTepHa ans make 40 % nauieHTok), a Takox
MYMBTULEHTPUYHWIA XapaKTep NaTonoriyHoro npouecy. Y
60 % XIHOK HaNaCTILLMI CyD'€KTUBHIIA CUMMTOM — CBEPOIX.
I3 nporpecyBaHHsAM xBopobwn Bu3Hauanwn Ginb i Auaypito.
Micns 3akiHveHHs ceaHcy ®OT y Bcix nauieHToK crocTe-
pirany noMipHo BUpaXeHWiA HabpsIK AiNsHKW NAToNoriYHNX
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TKaHWH, LU0 3a3Hanu gotoamHamiyHoro Brnvsy. Mpotsarom
1-5 ni6 nicns nikyBaHHS BU3Ha4any no4aTok popmyBaHHS
30HM (POTOXIMIYHOrO HEKPO3Y TEMHO-KOpPUYHEBOrO abo
YOPHOTO KOMbOpY.

[poTarom crnoctepexeHHs TpuBanicTo 3, 6 MicALiB i
[0 1 poKy B NaLiEHTOK i3 NnepeanyxiMHHAMM 3aXBOPHOBaH-
HSIMW ByIbBUM CNOCTEPIrani PeMICito KIiHIYHNX CUMMTOMIB
3axXBOPHOBaHHS (CBEPOIX Y AINSHL ByNbBY) B NPOMIKOBAHUX
NaTonoriyHMX BOTHULLIAX.

Y mabnuuyj 1 HaBedeHo pe3ynsTaTy KNiHIYHOI BignoBiai
B nauientok i3 X6B (HSIL) nicna ®AT npotsarom 4 pokis
CMOCTEPEXKEHHS.

3a paHumu mabnuui 1, y noHag 70 % XBOpux Ha
BHYTpILLHbOENITeNianbHy Heonnasito ByNbBU 3BUYANHOMO
tuny (HSIL) Ta 3 3oHamu ypaxeHHs 25 %, 50 % i 100 %
cnocrepirany noBHy perpecito natonorii (MB) nicns on-
pomiHeHHsi meTogom ®AT. HegoctaTtHs edekTUBHICTb
3acTocyBaHHsl Metogy O[T y nauieHTok i3 XBB nos’sizaHa
3 BUKOpUCTaHHAM fo3n C choTonoHy 1,0 Mr/kr Ta eknosu-
LiHOT fo3K cBiTnoBMUNpoMiHIoBaHHs 100—150 Dx/cm? (UB
y 13,1 % xBopux yepes 1 pik nicng ®T), a B TpbOX iHLLMX
Bunagkax (13,1 %) BigcyTHICTL edbekTy 3adhikcyBany nicns
3actocyBaHHs C dotonoHy B KoHUeHTpauii 1,0 mr/kr Ta
€eKnoauuiiHoi foan dhoTounpoMiHioBaHHs 100—130 Dx/cm?,
3acTocyBaHHs TepaneBTUYHNX J03 hOTOMOHY 2,5 Mr/kr Ta
eknosuLiHoi noaw ceitna 350 [x/cm? npusseno Ao MB yxe
yepes 3-6 micauis nicns ceaHcy ®OT.

Bigomocri, Lo HaBeaeHi B mabnuyi 2, onucytoTb KriHiy-
Hy BignoBiab y navjeHTok i3 XbB, 3oHamu ypaxeHHs 50 %
i 100 % Ta nocnigoBHoto cepieto npoueayp OAT yepes 3
micai (2 Ta 3 cepii nikyBaHHs BiAMOBIAHO).

Hapani nig vac cnoctepexeHHs 43,5 % nauieHToK Manu
HacTynHi cepii ®T: 26,1 % — ogHy cepito, 17,4 % — aBi
cepii ®AT y 38'a3ky 3i 100 % nnoLLeto ypaxeHHs Crim3oBoi
obonoHku BynbBY. B oaHiei navienTku (4,4 %) 3 50 % 30Hot0
ypaxeHHs cnm3oBoi nicns gpyroi cepii @AT cnocTepiranm
nokpalLeHHs ctaHy 3 YB go INB npotsrom 3-6 Micauis nicns
npoueaypu. Y ABOX iHLLMX BUNaakax nicrs NOBTOPHOI Npo-
uenypu ®[T 3miHu He Binbynucs (BE B ogHiei navieHTku,
YB — B iHLLOI), IMOBIPHO, Yepes BUKOPUCTaHHS HAXUMX [03
oTonoHy Ta hOTOBMNPOMIHIOBaHHS. B oHiei navieHTku
nicns TpeTboi cepii ®OT i3 3acTOCyBaHHAM BULLMX 03
OTONOHY Ta ONPOMIHEHHS COCTepiranyt NOKPaLLeHHs
peakuii (MB).

06roBopeHHsA

3-nomix 23 nauieHTok i3 XBB, 3anyyeHux y fOCTIMKEHHS,
nicns nikyBaHHs 3a gonomoroto metogy ®AT npotsrom 4
POKIB CMOCTEPEXEHHS MO3NTUBHI Pe3ynbTaTi 3apeecTpy-
Banu y 17 (74 %) XiHOK — NOBHY BIiANOBIAb, YPaXKEHHS
Cnn3oBoi 060MOHKKM ByNnbBM B HUX cTaHoBUIO 25-100 %.
Y 2 navjieHToK B1U3HauMnM YacTKoBy BianoBiab Ha ®OT, y 2
XBOPYVX He Byno 3miH nicnsi npoLeaypwu.

XBB - ogHe 3 nepeanyxnnHHNX 3aXBOPIOBaHb BYNbBM,
O XapaKTEPU3YETbCS BUPAXKEHOK [e30praHisayieto 3
S0EPHO-KIMITUHHUM aTuni3MOM Ha rMnbuHy noHag 2/3 bara-
TOLLAPOBOTO Nrackoro enitenito. MoaibHi 3viHy enitenito, Lo
MOLLMPIOIOTLCA Ha BECh NACT, BU3HAYatoTh sik cancer in situ.

AHani3 mxepen axoBoi Nnitepatypn 3 nuTaHb Miky-
BaHHs1 NepeanyxIMHHNX 3aXBOPHOBaHb BYMbBY MOKa3aB,
Lo poci Hemae abconoTHOrO MeTody MikyBaHHs, WO Xa-
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pakTepu3yBaBcs 6 O4eBMAHUMW NepeBaraMt Haf, iHLLMMK
meTofamu Ta 3anobiras 61 peuyaMBam 3axXBOPHOBaHHS.

KoHcepBaTusHi 3axoau B NikyBaHHi AUCTpodii ByrnbBu
He BigMoBigakTb BUMOramM eTionaToreHeTUYHOI CNpsiMOBa-
HOCTI, OCKifTbK1 MOBHICTIO He YCyBatoTb FOroBHI naToMopdo-
NoriyHi Ta NaTodi3ionoriyHi 3MiHW B OpraHiami, npuTamaHHi
ypaxeHHsM BynbBu. Lli MeTogm nikyBaHHsS MatoTb HU3bKY
€(PEKTUBHICTB i, IK MPaBIIO, CIPSMOBAHI NULLE Ha YCyHEH-
HS CUMMTOMIB 3aXBOPIOBAHHS.

Ha nymky GinbwocTi aBTopiB, HaneeKTUBHILLNIA
MeToZ, MiKyBaHHS 3aXBOPIOBaHb ByNbBM, 0COBNMBO Npu
BCiX onepabenbHux (opmax paky ByrnbBu, — XipypriYHui,
KW 3aCTOCOBYIOTb CAaMOCTINHO abo B nnaHi koM6iHOBaHOI
Ta KomnnekcHoi Tepanii [14-16]. Heasaxatoun Ha Te, Wo
MOKa3HWKIN BUXKUBAHOCTI MICAA XipyprivHyx onepavin BUCOKi,
yepes BenvkviA 0Besar onepaLii y XBopux 4acTo BUHWKanm
Cepio3Hi yCKNagHEHHS: B paHHbOMY nicnsionepawiiHomy
nepiogj — HarHOEHHS 1 PO3XOIKEHHS KpaiB paHu, y NisHbOMy
— MOCTIHWIA HABPSIK HIXKHIX KiHLBOK (MiMdhocTas), ncuxo-
cekcyanbHi npobnemu [17]. OpraHosbepiranbHe XipypriyHe
nikyBaHHS He NPU3HaYatoTb XBOPUM i3 HEMpOAUCTPOIYHN-
MU npoLiecamm, 6araToBOrHULLEBOI Ta ANdy3HO NEeKo-
nnakieto, MHOXUHHUMM KOHAWMOMaMW, NanifioMamm ByrbBY,
a TakoX i3 ByNbBapHO iHTpaeniTenianbHoW Heonnasielo
abo no4YaTkoBMM pakoMm.

®OT, sk ocTaHHiIM Yacom y haxosiii nitepatypi npu-
JiNS0Tb YuMarny ysary, — Cy4acHuii opraHosoepiranbHuii
mertog nikyBaHHs [18,19]. Mepesara ®AT nonsirae B MOX-
NWBOCTI 3aCTOCYBaHHS [N XBOPUX i3 BUPKEHOK CynyT-
HBOIO NATOMOrIE0, KOMNM € NPOTUNOKa3aHHs A0 XipypriYHOro
nikyBaHHs. Ha gymky O. B. YynkoBoi Ta cnieaBT., MeTof €
MaroiHBa31BHUM, 1a€ 3MOry JOCAITY XOPOLLIOro KOCMETO-
noriyHoro edbekTy, Ha BiMIHY Big nasepoBanopwsadii Ta
nasepHoi koarynswii AinsHOK BYNbBY 3 nepenyxXnuHHAMA
ypaxeHHamu [23].

Y pobori A. M. CaeuxkoBa i cnisapT. [20] nokasaHo:
3aCTOCYyBaHHsi PO3pOBIEHOrO Ta BNPOBAKEHOIO B Npak-
TvKy mMetogy ®OT npu nepeanyxMHHUX 3aXBOPHOBAHHSAX
(avcnnagii), paky BynbBw in Situ, paky BynbBw | cT. cynpo-
BOKYBANOCs NOBHOKO PErpecieto AMCNNacTUYHIX NPOLECiB
y 95 % BuNagkiB, 3HNKHEHHAM CBepOEeXy, NO3NTUBHO
AMHaMIKOI0 B 30HaX neykonnakii Ta kpayposy, NOBHO0
perpecieto nyxnuHn y 92 % xsopux, 4acTkoBoi —y 8 % (nig-
TBEPIKEHO pe3yrnTataMy MOPONOriYHOTO JOCTIIKEHHS).
Y pocnipxenHi R. Ran et al. [21] Bu3HayeHo edekTvBHICTb
i 6esneky ®T i3 BUKOPUCTAHHSAM 5-amiHONeBYNiHOBOI
kucnotv (ALA-OIT) ans nikyBaHHS Niackoro BHyTPILLHBO-
eniTenianbHOro ypaxeHHs Luiikv matku. 49 i3 54 navjieHTis,
nogineHux Ha rpynu 3 piarHosamu HSIL, LSIL Ta rpyna 3i
CTINKOIO IHEDEKLIIEHO BIpYCy Naninomu oAnHN BUCOKOTO pu-
3Ky, OTPUManm 6 CeaHciB NikyBaHHS! 3 NOKA3HWUKOM peMicii
50 %, 63 % Ta 71 % BignosigHo 3a rpynamu. ABTOpY He
cnocTepirany cepio3Hi nobiyHi ABuMLLA Ta CUCTEMHI NOGIYHI
edekT nig Yac nikyBaHHs.

®AT i3 5-amiHoNeByNiHOBO KUCIOTO0 NpK3HaYanm 62
navuieHTKaMm, KOTpWX 3any4nnu B gocnimkerHs Liu Guangzhi
etal. [22]. YpaxeHHs knacudikosaHi sk 24 sunaaku LSIL, 13
Bunagkis HSIL, 12 sunagkis VAIN, 2 Bunagkw VIN Ta 11 Bu-
nagkis VL. 3gincHunm 3-6 ceaHcis ALA-®[T 3 iHTepBasniom
y 10 gHiB. Micns B-MiCAYHOrO CrocTepexeHHs ePeKTUBHI
nokasHukm LSIL, HSIL, VAIN, VIN ta VL ctaHosunmn 87,5 %,
92,3 %, 91,7 %, 100,0 % 1a 100,0 %.
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Y pobori Ye-Kyu Park et al. [23] 22 nauieHTvt 3 pia-
rHosamm CIN 2 (4 sunaaku, 18,2 %), CIN 3 (15 sunagkis,
68,2 %), iHBa3vBHWIA paK WK1 MaTku (3 Bunagku, 13,6 %)
otpumyBanu OAT i3 BukopuctaHHam ®C dotodpuHy Ta
fiogHoro nasepa 630 HM. oBHY pemicito cnoctepiranu y
20 nauienTis. Lle gocnimkeHHs pekomeHaye AT sk HOBUIA
Cnocib MEHemXMEHTY MauieHTiB i3 nepeanyXnuHHUMK
YPaXEHHAMM, BKITIOYaAK0UM KapUMHOMY in Sifu Ta BiHOCHO
PaHHIN iHBA3UBHWUI paK LLIMAKL MaTKW.

3Baxaroun Ha BifomocTi haxoBoi nitepatypu Ta
pesynbTaTii BNAcHOrO AOCHIMKEHHS, MOXHA NPUNYCTUTH,
wo AT — edekTBHUI METOA NiKyBaHHS NepenpakoByx
3axXBOPIOBaHb BYMbBY, LIO CYMPOBOMRKYETHCS 6ONbOBUM
CWHOPOMOM Pi3HOT IHTEHCVMBHOCTI 3MILLIAHOTO XapakTepy (3a-
nanbHoi Ta HeyponaTUyHoi Npupoau), 0cobnmBo BUpaxe-
HWI Y MICLISIX NPOMEXUHM, NOTpedye edheKTUBHOT aHanbresii
LUNSXOM NOEAHAHHS perioHapHNX MeTOAIB 3HeOOMOBaHHS
3 pi3HUMK aHanbreTUKamu Mig vyac Ta nicns npoueaypu.

BucHoBKHU

1. HaBegeHo pocsig BukopuctanHst metogy ®OT y
NiKyBaHHI NauieHTiB 3 iHTpaeniTenianbHOW Heonnasieo
BYIbBY BUCOKOTO CTYMEHS.

2. Pesynbratv nokasanu, Lo edeKTUBHICTb 3acToCy-
BaHHs MeToay 3anexuTb Big o3 PC hoTOMoHy Ta exc-
NO3NLLIHOT 403K (hOTOBMNPOMIHIOBaHHS. 70 % nauieHTOK
marnv MoBHy BIiAMOBIgb NPV BBEAEHH 2,5 MK/Kr (hoTonoHy
Ta npy Ail GOTOBUNPOMIHIOBAHHS 3 EKCTO3ULINHOK 103010
caitna 350 [x/cM? He3anexHo Bif pO3Mipy 30HW YpaeHHs
CIN30BOI BYMNbBY Ta BiANOBIAHO cepii kypcis ®AT.

3. Metog ®AT nikyBaHHS — NOTEHLjHa anbTepHaTvBa
cepeq HeiHBa3MBHWX METOZIB MiKyBaHHS Ha PiBHi Xipypriv-
HOTO BTpYYaHHs.

MepcnekTBM noganbwmux gocnimkeHb. HeobxiaHi
HaCTYMHi AOCMiMpKEHHS! LOAO LNsXiB 3MEHLLEHHS! MPOsIBiB
60Mb0BOrO CUHAPOMY B NaLYieHTiB, BUOOPY ONTUMasHOrO Me-
TOAY NepionepaLliiHoro 3HebontoBaHHs nig yac i nicns GOT.
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The COVID-19 pandemic and quarantine have caused psychological distress, which has led to mental and physical health problems
and changes in the behavior patterns of many people. It is known that the cause of such stress in the civilian population is not a
pandemic or quarantine in general, but only some of their components. However, although COVID-19 pandemic and quarantine
can provoke health disorders also in military personnel, stressful factors directly triggering these disorders have not yet been
identified.

Aim: to identify the immediate stressors that threaten Ukrainian military personnel health during the COVID-19 pandemic and
quarantine.

Materials and methods. The study was conducted at the Zaporizhzhia Military Hospital and Zaporizhzhia State Medical Univer-
sity between March 2020 and May 2020. A total of 25 military personnel hospitalized during this period were examined. Clinical,
psychopathological, psychological examinations was conducted. The Fear of COVID-19 Scale was also used.

Results. The stressful factors associated with the COVID-19 pandemic and quarantine, which had provoked health disorders in
military personnel, have been identified and systematized into four groups: vital fears, social fears, domestic and organizational
stress, abstract experiences. All these groups have been also described here.

Conclusions. Identification of psychogenic factors will help to determine targets for psychotherapy and reduce the negative effects
of the COVID-19 pandemic and quarantine and prevent a decline in fighting capacity.

Knacudikauis ctpecoBux ¢pakropis, noB’sa3aHux i3 naHaemietro COVID-19 ta kapaHTMHOM,
cepea BiCbKOBOCAY)K60BLB YKpaiHCbKOi apMii

H. B. AaHineBcbka

Manpemis COVID-19 i kapaHTuH cTanm ans 6aratbox Mtoaer NPUUMHOK NCUXONOTYHOTO ANCTPECY, KW CNPOBOKYBAB NOPYLLEHHS!
MCUXIYHOTO, hi3NYHOTO 300POB’A Ta NOBEAIHKOBYX NaTepHiB. Binomo, Lo Npu4nHOK Takoro CTpecy B NONyNsLi LMBINbHWX nogen
€ He NaHaeMisi Ta KapaHTWH 3araioMm, a TifbKy OKpeMi iXHi KOMMoHeHTH. HeaBaxarouu Ha Te, wo naHaemis COVID-19 i kapaHTuH
MOXYTb NPOBOKYBATM NOTipLUEHHS 3[0POB’S BiiCbKOBOCIY)XOOBLIIB TakoX, CTPECOreHHi hakTopy, Lo 6e3nocepeaHbo BUKNMKani
Li po3nagm y BiiCbKOBOCTYO0BLIB, AOCI He BCTAHOBIEH.

MeTa poboTu — BusiBUTM Be3nocepeHi CTPecoBi hakTopu, LLO € NPUYMHOK NOTIPLUEHHS CTaHy 300POB’A YKPAiHCHKMX BiiCbKO-
Bocny0oBUiB nig yac naHaemii COVID-19 i kapaHTuHy.

Marepianu Ta metoau. JocnimkeHHs 3aiicHunmM Ha 6asi 3anopiabkoro BiCHKOBOTO rocritanto Ta 3anopisbkoro AepxaBHOMO
MeaWYHOro yHiBepcuTeTy B nepios 3 6epesHs go TpasHs 2020 poky. OBcTexmnm BiicbkoBoCTy00BLiB, siki Oynu rocnitanisoBaHi
B Lie nepiog, — 25 oci6. 3aicHMnmM kniHiyHe, KNiHIKo-NcXonaTonoriyHe, NcUxogiarHocTUYHe AocnimkeHHs. Mig Yac jocnimKeHHs
BukopucToByBanm LLikany ctpaxy COVID-19.

PesynikraTtu. Busisunu Ta cuctematnayBanu ctpecosi daktopu naHaemii COVID-19 i kapaHTWHy, WO CNpOBOKyBanu posnaau
370pOB'S Y BINCHKOBOCNYXOOBL,iB. BraHaunnu Ta onucanu 4 rpyni YWHHUKIB: KUTTEBI CTPaxu; CoLjianbHi CTpaxu; AOMALLHIN Ta
OpraHisaLliiiHui cTpec; abCTpakTHI NepeXMBaHHS.

BucHoBKM. |aeHTUdiKaLis NCUXOreHHNX YMHHWKIB OMOMOXE BU3HAYMTM MilLieHi ncuxoTepanii Ta 3MEeHLUMTW HeraTUBHI Hacnigkv
naHaemii COVID-19 i kapaHTuHy, 3anobirtu 3HkeHHIo 6oe3naTHOCTi apMi.

Knaccudukauusa ctpeccoBbix GpakTopos, cBA3aHHbIX ¢ naHaemuen COVID-19
M KapaHTUHOM, CPEAU BOEHHOCAYXXALLUX YKPAUHCKOW apMUU

H. B. AaHuneBcKas

MaHaemms COVID-19 u kapaHTUH CTanw A5 MHOTUX MoAer NPUYMHOMN NCUXONOrMYEeCKOoro AUCTPecca, KOTopbIN CNPoBOLMpOBar
HapyLLeH1e NCUXNYECKOTO U (IU3NYECKOTO 3A0POBbS U MOBEAEHYECKUX NATTEPHOB. M3BECTHO, YTO NPUYMHON TaKoro cTpecca B
nonynALMN rpaxgaHCKuX N ABNSETCS He NaHAEMUS U KapaHTWH B LIEMOM, a NULLb OTAEMNbHbIE X KOMMOHEHTbl. HecMoTps Ha
T0, 4yT0 NaHaemmsa COVID-19 u kapaHTWH Takke CnocobHbl NPOBOLIMPOBATh YXY/ALIEHE 300POBbS BOEHHOCTTY)XALLMX, CTPECCO-
reHHble (hakTopbl, KOTOPLIE HEMOCPEACTBEHHO BbI3BANM 3TH PACCTPOACTBA Y BOEHHOCITY)XALLMX, 10 CUX MOP HE YCTAaHOBIEHbI.

Llenb paGoTbl — yCTaHOBUTL HENOCPELCTBEHHbIE CTPECCOBbIE (HaKTOPbI, KOTOPbIE SBMSKOTCS NPUYMHON YXYALLEHUS COCTOSHUS
370pOBbS YKPAUHCKIX BOEHHOCYXaLLMX BO BpeMs naHaemun COVID-19 u kapaHTuHa.

Matepuansi n meTofbl. ViccnenosaHue npoBeaeHo Ha 6a3e 3anopoKckoro BOEHHOTO rocnuTans 1 3anopoXcKoro rocyapcTBeH-
HOrO MEeAULIMHCKOrO yH1BEpCUTETa B nepuog ¢ MapTa no mait 2020 roga. O6cneaoBany BCex BOBHHOCYXaLLMX, KOTopble 6binu
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roCnUTan13vpoBaHbl B 3TOT nepuop, — 25 nuL. [NpoBefeHo KNMHUYECKOE, KITMHUKO-NCUXONaTONOrYeCKoe, NCUXOAMAarHoCTUYeCKoe
uccnenosaHue. B xoae pabotbl ucnons3osanu Lkany crpaxa COVID-19.

Pesynktarthl. BeisiBunm u cuctematmsmpoanu ctpeccoble hakTopbl naHgemu COVID-19 n kapaHTyHa, KOTopble CpoBOLMPO-
BarnM paccTpoiCTBa 300POBbS Y BOEHHOCTYKaLLWX. Bbiaenunm n onucanu 4 rpynnbl hakTopoB: XWU3HEHHbIE CTPaXM; CoLnanbHbIe
CTpaxui; AOMALLHWUA N OPraHU3aLMOHHbII CTPECC; abCTPaKTHbIE NEPEXUBAHMS.

BriBoAbI. MipeHTndmKaLms ncuxoreHHbIx hakTopoB MOMOXET ONPEenenuTb MULLEHW NCUXOTEPaNUN U YMEHBLUMTL HETaTUBHbIE
nocneactaus naiaemmn COVID-19 1 kapaHTuHa, NpeaynpeamnTb CHkeHne 60ecnocobHOCTV apMuut.

In late 2019, an outbreak of acute respiratory syndrome
and atypical pneumonia was first reported in Wuhan and
then spread across the population of China. It was proven
later that its causative agent was Coronavirus strain SARS-
CoV-2 (Severe acute respiratory syndrome coronavirus
2). This disease was named Coronavirus Disease 2019
(COVID-19) [1].

COVID-19 provoked an epidemic in China, and later,
the outbreak was declared by the WHO as a Public Health
Emergency of International Concern on 30 January 2020,
and the beginning of a pandemic was announced on March
11, 2020 [2].

There were many deaths due to the COVID-19 and
no specific treatment. The health care system in many
countries was not ready for this large number of cases [3].

Unprecedented anti-epidemic measures have been
implemented in many countries around the world and were
named as quarantine measures [4,5].

These restrictions affected people’s lives resulting in
significant changes in their usual lifestyle.

There was no information about the origin of SARS-
CoV-2. This has caused a lot of misinformation about
the virus origin, COVID-19, and quarantine in the media [6].

All these factors associated with the pandemic and
quarantine influenced the behavior patterns, psychological
well-being, and population health of the countries. Reports
of human health deterioration associated with the pandemic
and quarantine began to appear from the beginning of 2020
and has increased in numbers. But all these observations
refer to the civilian population [7-9].

In the context of Ukraine, the impact of the COVID-19-re-
lated pandemic and quarantine on the health of military per-
sonnel is of great importance. The Anti-terrorist operation,
and then the Joint Forces Operation due to the Russian
aggression, has been carried out in Ukraine since 2014
[10,11]. Therefore, the identification of factors affecting
the fighting capacity of the army is relevant.

Aim
To identify the immediate stressors that threaten Ukrainian

military personnel health during the COVID-19 pandemic
and quarantine.

Materials and methods

The study was conducted at the Zaporizhzhia Military Hos-
pital and Zaporizhzhia State Medical University between
March 2020 and May 2020. This was the period of the first
and strongest quarantine restrictions in Ukraine.

The study was approved by the Medical Ethics Commit-
tee of Zaporizhzhia State Medical University. All participants
gave their informed consent to participate in the study.

3anopisbkuin MeguuHnii xypHan. Tom 24, Ne 1(130), ciueHb — motuin 2022 p.

It was a single-center prospective clinical trial. A total of
25 military personnel hospitalized during this period were ex-
amined. Of them, 14 military personnel, aged 38.86 + 2.08
years, who had COVID-19 pandemic and quarantine-related
health disorders were selected. Military personnel did not
suffer from COVID-19, but they had stress associated with
the COVID-19 pandemic and quarantine, which was an
important criterion.

The Fear of COVID-19 Scale (FCV-19S, D. K. Ahorsu
et al., 2020) was used to determine the level of COVID-19
fear. Itis a seven-item reliable and valid psychometric scale
that includes items related to somatic and psychological
experiences triggered thoughts and information about
COVID-19 [12].

A semi-structured psychological interview was con-
ducted based on the list of questions developed. The
patients were interviewed about their knowledge regarding
COVID-19; the source of information about COVID-19;
the frequency of receiving information; their attitude towards
the COVID-19 pandemic and quarantine; changes in their
well-being and life due to the pandemic; their thoughts or
situations associated with the COVID-19 pandemic and
quarantine influencing well-being; their attitude towards
the possibility of contracting the virus; their expectations
about the consequences in all spheres of life in case of
SARS-CoV-2 infection; their assessment of the risk to be
infected both in and outside the army, and factors influencing
their opinion.

Based on the results of analysis covering the military
personnel complaints, answers to questions, conversations,
memories, and spontaneous statements, the COVID-19
pandemic- and quarantine-related experiences, which were
timed to coincide with health deterioration, were selected
and systematized.

Mental, facial, and ethological correlates with COVID-19
pandemic- and quarantine-related experiences were also
looked at to understand the significance of these experien-
ces for patients in provoking the COVID-19-related stress.

Analysis was done using Statistica for Windows 13
(StatSoft Inc., No. JPZ8041382130ARCN10-J). The meth-
ods of descriptive, mathematical, and medical statistics were
used in the statistical process. Structural analysis and syn-
thesis to identify causal relationships between the studied
data were applied. Spearman’s correlation coefficient (r (s))
was also calculated to identify correlations between mark-
ers. AP-value < 0.05 was considered statistically significant.

Results

The structure of negative thoughts and anxiety which
induced the COVID-19 pandemic- and quarantine-related
stress and health disorders in the Ukrainian army military
personnel were studied. All COVID-19 pandemic- and
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714 %
14.29 %

social fears

vital fears

57.14 %

quarantine-related stressful factors, associated with health
deterioration among military personnel, were divided into
four groups:

— vital fears, such as death anxiety or fear of suffering
from severe COVID-19;

—social fears, such as fear of social stigma in the event
of COVID-19, namely, fear that other people will refuse to
have contacts with a COVID-19 person even after reco-
very, and fear of being discharged from the army due to
COVID-19. This group of anxiety also included worrying that
relatives may contract the COVID-19 and feeling uncom-
fortable with the unusual absence of people on the streets
associated with quarantine restrictions;

—domestic and organizational stress, meaning negative
feelings and discomfort symptoms related to the quarantine
measures imposed in the country. Overall, the life of ser-
vicemen was significantly hindered, for example, closure
of transport traffic or shops and kindergartens attended
by their children;

— abstract experiences, referring to COVID-19 pande-
mic- and quarantine-related concerns about the country
and the population as a whole (Fig. 7).

Most military personnel had a combination of several
COVID-19-associated experiences.

Vital fears were the most common detected in 57.14 %
of military personnel with COVID-19 pandemic and qua-
rantine-related health disorders. All military personnel with

death anxiety

concerns about the country

injustice of quarantine measures for society

fear of inconvenience due to closed shops and kindergartens

fear of hindered due to lack of transport links

feeling uncomfortable with the unusual absence of people on the streets
fear for the health of relatives

fear of being discharged from the army
fear of being rejected by people

} fear of social stigma

fear of suffering from severe COVID-19

Fig. 1. COVID-19 pandemic- and quarantine-related stressful factors provoking health disorders in military personnel.

somatoform autonomic dysfunction of the cardiovascular
system, dissociative (conversion) disorder, anxiety syn-
drome, and 87.5 % of military personnel with stress-asso-
ciated hypertensive emergency feared that they would die
of SARS-CoV-2 infection, and one of them with dissociative
(conversion) disorder had a combined fear: fear of dying
and fear of severe physical suffering from COVID-19. In
this case of dissociative (conversion) disorder, the mental
symptoms developed after the military personnel learned
of their planned referral to a high-risk area of SARS-CoV-2
infection and were convinced that they would be infected.

21.43 % of military personnel were anxious about a
severe course or deaths from infectious diseases among
acquaintances, and this anxiety worsened negative ex-
pectations for SARS-CoV-2 and heightened the vital fears.

Vital fears were also characteristic of military person-
nel who were at a risk of contact with COVID-19 patients
during their service. There were 28.57 % of such military
personnel and in %z of cases, they already had contact with
COVID-19 people resulting in hypertensive emergency, and
they expected to have a contact with COVID-19 people,
which caused a combination of hypertensive emergency
with anxiety syndrome in the other half of cases.

Anxiety syndrome was revealed in 28.57 % of military
personnel. The military personnel with anxiety syndrome,
among other factors, also had COVID-19-induced informa-
tional overload, and it played a significant role in their health
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deterioration. Data on the epidemiology, transmission, mortal-
ity, terrible features of the COVID-19 clinical picture, method
ineffectiveness for COVID-19 treatment, daily reminders
of the need for adherence to preventive measures with
the threat of possibility to be infected in case of non-compli-
ance with these measures were stressful information.

The military personnel with COVID-19 pandemic-in-
duced anxiety syndrome got a lot of time-consuming
stressful information about COVID-19 through media,
social networks, and continuously discussing COVID-19
and its consequences with colleagues and relatives. These
military personnel had the highest scores on the FCV-19S
(20.5 £ 2.02) among the group.

There was a relationship between the level of
COVID-19 fear and the daily information content regarding
COVID-19. The more frequently the military personnel
received information about COVID-19, the higher the level
of COVID-19-related fear and anxiety was (rs = 0.76,
P = 0.05). The military personnel with anxiety syndrome
received information about COVID-19 daily several times.

Their wives also shared their feelings about COVID-19.
There was an effect of mutual induction of anxiety and fear.

The first time the military personnel became aware of
COVID-19 was also important: the earlier the servicemen
learned about COVID-19 (from late 2019 to early 2020),
the more likely they were to have fears and anxiety associ-
ated with the COVID-19 pandemic. There was a suspense
of imminent gradually coming event in that case.

Atotal of 35.71 % of military personnel had pre-pande-
mic disorders in an anamnesis, and social fears exacerbated
these disorders in all cases of observation. Thus, concerns
about the well-being of relatives during the pandemic
worsened the symptoms of adjustment disorders (7.14 %).
One serviceman reported the expectation of negative social
consequences in the event of SARS-CoV-2 infection, such
as social stigma or discharge, as the main factor of health
deterioration associated with the COVID-19 pandemic.
This led to the destabilization of hypertension and caused
stress-associated hypertensive emergency. Feeling uncom-
fortable with the unusual absence of people on the streets
during quarantine (7.14 %) was the factor for the destabili-
zation of hypertension in combination with anxiety.

35.71 % of military personnel noted the occurrence of
discomfort due to the imperfection of domestic and orga-
nizational measures during COVID-19 quarantine, which
provoked domestic stress associated with anti-epidemic
measures. These included restrictions on long-distance and
public transport, which prevented them from reaching their
place of service or returning to their homes; the closure of
kindergartens and schools made the problem for the military
personnel of looking after their young children; closed shops
with the necessary goods.

Domestic stress associated with anti-epidemic mea-
sures aggravated the symptoms of pre-pandemic disor-
ders — post-traumatic stress disorder (PTSD), adjustment
disorders, panic disorder [episodic paroxysmal anxiety],
hypertension.

In addition to domestic and organizational experiences,
PTSD patients were dominated by abstract experiences
concerning the possible impact of the COVID-19 pandemic,
not on them but on the country as a whole, for instance,
feelings about the injustice of quarantine measures for so-
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ciety. At the same time, these experiences were caused by
receiving false information about the COVID-19 pandemic,
for example, information about an “international conspiracy”.

Discussion

COVID-19 pandemic and quarantine have caused factors
that have a stressogenic effect. Many studies indicate that
COVID-19 pandemics, quarantine, and lockdown cause
psychological distress in civilians, which, in turn, can lead
to anxiety, depression, suicidal tendencies, eating disor-
ders, substance abuse, weight gain, sleep disturbances,
etc. [13-17].

Among the stressors for pandemic and quarantine in
the civilian population are:

— terrible information about COVID-19, which causes
fear of infection [18];

- requirements of social distancing and self-isolation,
which lead to the forced reduction of social contacts [19];

— mass closure of companies for quarantine, which
results in job loss and financial insecurity [20];

— prolongation of the time spent by family members with
each other in one place, provoking an increase in episodes
of domestic violence [20];

— prolongation of home time with a lifestyle change
leads to a behavioral modification, including a decrease in
physical activity and an increase in sitting time and daily
screen time [21].

This study has shown differences between the range of
the COVID-19 pandemic- and quarantine-related stressful
factors in military personnel and those in civilians.

Interestingly, the factors that are most stressful among
the civilian population, for instance, social distancing and
lifestyle changes, were not stressful for military personnel.
This can be explained by the peculiarities of military service,
for example, a pre-pandemic adaptation of military person-
nel to wear overalls and certain restrictions on interpersonal
interaction during military service.

This suggests that the prophylactic measures of
COVID-19 pandemic- and quarantine-related stressful
factors in military personnel should be different from those
in the civilian population.

Conclusions

1. The groups COVID-19 pandemic- and quaran-
tine-related stressful factors that provoke health disorders
in military personnel have been detected.

2. The following groups of stressful factors that provoke
health disorders in military personnel have been identified:
vital fears (death anxiety or fear of suffering from severe
COVID-19), social fears (fear that other people will refuse
to have contact with a person with COVID-19, even after
recovery; fear of being discharged from the army due to
COVID-19; anxiety (worrying about having relatives infected
with COVID-19 and feeling uncomfortable with the unusual
absence of people on the streets associated with quarantine
restrictions); domestic and organizational stress (negative
feelings and discomfort from the closure of transport traffic
or shops and kindergartens attended by their children);
abstract experiences (concerns about the country and
the population as a whole).
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3. The complex of COVID-19 pandemic- and quaran-

tine-related stressful factors in military personnel differs
from those in civilians.

4. The identified factors can be used as preventive

targets for psychological prophylaxis.
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The aim of the work. To study the specifics of professional burnout formation considering the relationship between its levels and ~ Key words:

typological personality traits of emergency medical staff. emergency

Materials and methods. A medical and psychological survey was conducted among 120 medical professionals of the “Regional me?wa! ser;nces,
Clinical Hospital — Center for Emergency Medical Care and Disaster Medicine” in Kharkiv, Ukraine. A representative sample Ero esst|onMaB| as
included 85 respondents — emergency medical staff (paramedics and doctors), 28 men and 57 women, aged 20 to 78 years, Dtérlnou PR

with a mean age of 40.78 + 13.43 years. The levels of professional burnout were determined according to the Maslach Burnout
Inventory — General Survey (MBI-GS), the classification of professional burnout risk — according to R. Kalimo, stress triggers and
causes provoking it were determined according to the Differential Stress Inventory (DSI) questionnaire. Statistical processing of ~ Zaporozhye

- . . " medical journal
the factual material was carried out using the IBM SPSS 26.0 computer program and the Vienna Tests System. 2022; 24 (1), 61-69

Results. Emergency medical services staff showed pronounced professional burnout phenomena across all age groups. The high
level of emotional exhaustion was most pronounced in 57.1 % of respondents aged 30-40 years and in 42.0 % of those over 40
years, along with this, the moderate level of emotional exhaustion was most pronounced in 1/3 of respondents under the age of
29 years. A high level of depersonalization phenomena prevailed in 40.9 % and 42.9 % of respondents under the age of 29 and
30-40 years, respectively, and a moderate level of depersonalization was almost equally represented in 33.3 % of respondents
aged 30-40 years and over 40 years. A high level of diminished sense of personal accomplishment due to a lack of work-related
activity value was almost equally represented across all age groups of emergency medical services staff, however, its highest
manifestation was in 85.7 % of respondents over 40 years, and the moderate level of this burnout characteristic prevailed in
28.6 % of respondents aged 30-40 years. According to the classification of professional burnout by R. Kalimo et al., only 9.1 % of
emergency medical services staff under 29 years and 3.0 % of those over 40 years were at risk of burnout. Nevertheless, some
symptoms of burnout were almost equally presented in all age groups, but 71.4 % of respondents aged 3040 years had the most
evident manifestations. According to the DSI questionnaire, 13.6 % and 11.9 % of respondents under the age of 29 and over 40
years, respectively, were of a very tense type of response to stressors in conditions of high professional load with unsuccessful
attempts to overcome problem situations. A low level of resilience with successful coping strategies under low-load conditions
was more pronounced in 14.3 % of emergency medical services staff over 40 years old and in 9.1 % of those under 29 years
of age.

*E-mail:
yaloposta@gmail.com

Conclusions. The highest levels of professional burnout on the “emotional exhaustion” scale of the MBI-GS questionnaire had
more than half of the respondents among emergency medical staff aged 30-40 years, depersonalization phenomena were most
pronounced in emergency medical staff under the age of 29 and 30-40 years, and the high level of “reduced personal accom-
plishment” was equally prevailed among emergency professionals of all age groups, but individuals over the age of 40 years
experienced a lack of work-related activity value to a greater extent.

One-quarter of the emergency medical staff respondents of all age groups were of the very stressed type with low resilience, being
characterized by moderate workload and low coping ability and of the type with low resilience and low professional expectations
and demands, but with successful coping strategies, providing the conditions for further decrease in the personal resources of
specialists and the progression of the professional burnout phenomena.

MeAUKO-NCUXOAOTiIUHI acneKTu po3BUTKY npodecinHoi Aedpopmalii ocobucrocri Kniouosi crosa:

1 H o - LLIBUAKa pAonomora,
npauiBHUKIB €KCTPEHOi MeAUUYHOI AONOMOrH npotesiite
0. C. AanmmeHKo, |. B. 3aBropoaHin, B. A. KanycTtHuk, |. BekkenbMaH, B. ®. 3abaluta, M. 0. CTULEHKO gg:OpﬂHHﬂ’ MBI-GS,

MeTa po60Tu — B1B4eHHS cneumdiku hopMyBaHHS NPOECIHOM BUTOPSIHHS, BPAaXOBYHOUM B3AEMO3B S3KM MixX piBHSMY npodbe-
CIHOTO BUFOPSAHHS Ta IHAMBIAYaNbHO-TUNONONYHMMI OCOBMMBOCTAMM OCOBUCTOCTI MPaLBHUKIB EKCTPEHOT MeaUYHOI IOMOMOM.  3anopiabkuit

Marepiany Ta MeTozM. 3Ai/CHATIM MemVIKo-ICuXorOriHe onuTyBaKHs! 120 npavjisHyis KHIT «LleHTp ekcTpeHoi MemuuHoi fonomorn 527 4’%':1?';_50)

Ta MeanLmMHK katacTpod», M. Xapkis (Ykpaita). PenpeseHTtatusHa Bubipka Bkriodana 85 pecrnoHaeHTiB — NpaLiBHUKIB EKCTPEHOT ¢, 61-69
meanyHoi fonomoru: 28 Yonosikis i 57 xiHok Bikom Big 20 fo 78 pokis, cepepHin Bik — 40,78 + 13,43 poky. PiBHi npodeciitHoro
BUrOpsiHHS BU3HA4uIM 3a onuTyBanbHnkom Maslach Burnout Inventory — General Survey (MBI-GS), 3actocysanu knacudikaLio

pU3VKy NPochecinHoro BUropsiHHA 3a R. Kalimo, 3'acysany Tpurepu CTpecy Ta NpuinHK, LLO NOTO MPOBOKYHOTb, 3@ ONUTYBarNbHUKOM
Differential Stress Inventar (DSI). CtatuctuyHe onpautoBaHHa AaHWX 34icHUnM 3a gonomoroto nporpamu IBM SPSS 26.0 Ta
BineHcbkoi cuctemm TectyBanHs (Vienna Tests System).
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PesynktaTi. Y npauiBHuKIB LWBMAKOI JONOMOMY CNOCTepiranu CyTTeBi ABMLLA NPOGECIHONO BUrOPSHHS. BUCOKMI piBEHb emMoLliii-
HOTO BUCHaXEHHS HanbinbLL BupaxeHuit y 57,1 % pecnoHaeHTis Bikom 3040 pokis i 42,0 % ocib Bikom noHag 40 pokis; cepenHiit
piBeHb LbOro nokasHuka mManu 1/3 pecnoHaeHTiB Bikom 4o 29 pokiB. ABuLa AenepcoHanisadii Ha BUCOKOMY piBHI HaibinbLue
BupaxeHi y 40,9 % Ta 42,9 % pecnoHaeHTiB Bikom 10 29 pokiB Ta 30—40 pokiB BiANOBIAHO; cepeaHii piBeHb AenepcoHanisavii
manu 33,3 % onutaHux Bikom 3040 i GinbLue Hix 40 pokiB. HarBuwmin piBeHb peayKuii 0cobUCTUX focsrHeHb BusBunn y 85,7 %
oci6 Bikom noHap 40 pokis, cepeaHin piseHb manu 28,6 % npauisHukis Bikom 30—40 pokis.

3a knacudikauieto R. Kalimo et al., pusuk BuropsiHHs manu 9,1 % npauiBHukis Wwamakoi gonomoru sikom Ao 29 pokis i 3,0 % oci6
BikoM GinbLue Hix 40 pokie. OkpeMi CUMNTOMW BUTOPSIHHS Maiixe 3 OOHAKOBOO YacTOTO BUSIBMNSANM B YCiX BIKOBUX rpynax, ane
HanbinbLui nposisn Mamu 71,4 % pecnonaeHTis Bikom 3040 pokis. 3rigHo 3 onutysansHukom DSI, 13,6 % i 11,9 % pecroHaeHTis
BikoM [0 29 pokis i noHag 40 pokiB BiANOBIAHO Manw AyKe Hanpy>XeHWA TUMN pearyBaHHS Ha CTPECOBI (PaKTOpU B yMOBaX BUCOKOTO
NPOCECINHOTO HAaBaHTaXeHHs 3 HeBAaNMMK cnpobamn NogonaHHA NPoGNeMHUX cuTyaLin. Husbkuid piBeHb CTIRKOCTI 0 CTpecy
3 BAANUMW KOMiHr-CTPaTErisiMi B yMOBaX HU3bKOTO HaBaHTaxeHHs BinbLue BupaxeHni y 14,3 % npauiBHUKIB LUBWUAKOI AONOMOTU
Bikom noHag 40 poki i y 9,1 % onuTaHux Bikom A0 29 pokiB.

BucHoBKM. BUCOKi piBHi BUrOpSIHHSA 3a LLIKAO0 «EMOLIiHE BUCHaXeHHs» 3a MBI-GS manu GinbLue Hix 50 % npaLiBHUKIB WBKAKOI
nonomory Bikom 30-40 pokiB, SBMLLA AenepcoHaniaaii HalbinbLue BupaxeHi B ocid Bikom A0 29 i 3040 pokiB, a BUCOKMIA piBEHb
«peayKLii 0cobUCTX JOCATHEHbY OAHAKOBO CUMbHO BUPaXEHMUI Y BCiX BIKOBUX rpynax, ane GinbLUoK MIpo B PECMOHAEHTIB
Bikom noxag, 40 pokis.

3-nomix npaviBHUKIB EKCTPEHOI MEAUYHOI OMOMOTY B YCiX BiKOBUX rpynax 1/4 pecrnoHAeHTIB Hanexanu 4o AyXKe HanpyXeHoro
TMMY Ta TUNY 3 HU3bKOHO CTIMKICTIO IO CTPECY, L0 XapaKTepH3yTbCS MOMIPHUM NPOMECIMHAM HAaBAHTAXEHHSIM | HU3bKOO 3AaTHi-
CTH0 0 MOLONaHHS NPOBIEMHUX CUTYaLLiR, @ TaKOX TUMY 3 HU3BKOH CTINKICTIO O CTPECY i3 HU3BKMI MPOECIAHUMI BUMOTaMK,
ane BOaNMMK KONiHr-cTpaTerisiMm, Lo ¢opmMye NiArpyHTS ANs 3HWKEHHS 0COBUCTICHOMO noTeHuiany axiBLiB i NpOrpecyBaHHs!
ABYLL NPOECIHOMO BUTOPSIHHS.

MeAMKO-NCUXOAOrHYECKHE acneKTbl pa3BUTUA NPodecCUOHaAbHOM AedopMaLUn AMUHOCTH
paboTHUKOB 3KCTPEHHOWU MEAULIUHCKOW NOMOLLU

0. C. NanbimeHKo, W. B. 3aBropoaHun, B. A. KanyctHuk, U. BékkeabMmaH, B. ®. 3abawrTa, M. A. CTbiLEeHKO

Llenb pa6oTbl — U3yunTb creumduky hopmm1poBaHnsi NpOeCCHOHaNLHOTO BbIFOPaHMS, yUuThIBas B3aUMOCBS3W MEXLY YPOB-
HSIMU NPOEHECCMOHAMNBHOTO BbIFOPaHUS U MHAUBIAYaNbHO-TUMNONOrMYECKMU 0COBEHHOCTSIMM IMYHOCTM PaBOTHKOB SKCTPEHHOI
MEAULIMHCKOI MOMOLLW.

Marepuanbi u MeToabl. [MpoBenéH Meauko-neuxonornyeckiii onpoc 120 pabotHukos KMO3 «ObnacTtHas knuHnyeckas GonbHuLa
— LIEHTP 3KCTPEHHON MEANLIMHCKOI MOMOLLM M MEAMLMHBI KaTacTpod», I. XapbkoB (YkpanHa). PenpeseHTaTuBHas BbIGopka BKITiO-
yana 85 pecnoH4EeHTOB — PabOTHWUKOB KCTPEHHON MEAULIMHCKON MOMOLLM (ChenbaLLEPOB 1 Bpaden): 28 MyX4MH 1 57 KEHLLWH B
Bo3pacrte ot 20 o 78 ne, cpegHni BospacT —40,78 + 13,43 roaa. YpoBHM NpodheCcCoHarnbHOr0 BbiropaHus onpeaeneHbl CornacHo
onpocHuky Maslach Burnout Inventory — General Survey (MBI-GS), ncnonb3osanu knaccudukaLmio prcka npogeccoHansHoro
BbiropaHusi no R. Kalimo, Tpurrepbl CTpecca 1 NpuymH, ero NpoBOLMPYHOLLMX, onpeaensnu cornacHo onpocHuky Differential Stress
Inventar (DSI). Ctatuctuyeckas obpaboTka faHHbIX NpoBeAeHa ¢ NomoLLbio nporpammbl IBM SPSS 26.0 n BeHckoi cuctembl
TecTupoBaHua (Vienna Tests System).

PesyniTatbl. Y paboTHUKOB CKOPOI MOMOLLIY BO BCEX BO3PACTHbIX MPyNnax 0TMeYeHb! BblpaXeHHbIEe SBMeHNs NpotheccoHanbHoro
BbIropaHusi. BbICOKWI ypOBEHb 3MOLIMOHABHOTO UCTOLLEHNS Hanbonee BbipaeHHbIN Y 57,1 % pecnoHaeHToB B Bo3pacTe 30-40
net ny 42,0 % onpoLueHHbIx cTapLue 40 neT; CpeaHuii ypoBeHb 3TOFO nokasatens oTMedeH y 1/3 pecnoHaeHTOB B BO3pacTe [0
29 ner. fBneHns AenepcoHanaaLmm Ha BbICOKOM ypoBHe Hanbonee BbipaxeHsl y 40,9 % 1 42,9 % pecnoHaeHToB B Bo3pacTe A0
29 net v 3040 neT cOOTBETCTBEHHO; CPeaHuiA YpoBEHb AenepcoHanmaaLym otmedeH y 33,3 % onpoLueHHbIx B BodpacTe 3040
1 6onee 40 net. Hanbonee BbICOKMIA YPOBEHb PEAYKLNM IMYHOCTHBIX JOCTXKEHUIA 0TMeYeH Y 85,7 % OnpoLLEHHbIX B Bo3pacTe
6onee 40 nert, cpenHWin ypoBeHb BbisBUAM Y 28,6 % pecnoHaeHTos B BospacTe 3040 nert.

CornacHo knaccudukaLmm npoeccroHanbHoro BeiropaHus no R. Kalimo et al., puck Bbiropanus umenu 9,1 % pabounx ckopoit
nomoLum B Bospacte 70 29 net u 3,0 % onpoLueHHbIx ctaplue 40 net. HekoTopble CUMNTOMbI BbIFOPaHWS C NPaKTUYeCkV OanHa-
KOBOV 4aCTOTON BbISBISANN BO BCEX BO3PACTHbIX Fpynnax, Ho HanbonbLume nposisreHns umenn 71,4 % pecroHaeHTOB B BO3pacTe
3040 ner. CornacHo onpocHuky DSI, 13,6 % n 11,9 % pecnoHgeHToB B Bo3pacTe A0 29 neT u ctaplue 40 neT COOTBETCTBEHHO
OTHOCWMNCb K O4EHb HaNPSHKEHHOMY TUMY pearnpoBaHNs Ha CTPECCOBblE (hakTopbl B YCHOBUSX BbICOKOWM NPOdECCHOHaNbHOM
Harpyskv ¢ HeyAaqHbIMU NMOMbITKaMV NPEOoNEHNst NPOBREMHBIX CUTYaLmit. HU3Kuii ypoBeHb CTPECCOYCTONYMBOCTM C YAAYHBIMM
KOMUHT-CTpaTErMsiMu B YCIOBWSIX HU3KOI Harpy3aku B 6orbLUer cTeneHm BolpaxeH y 14,3 % pabounx ckopoit nomoLLm ctapiue 40
net 1 9,1 % onpoLueHHbIX B Bo3pacTe 40 29 ner.

BriBoAbI. BbiCOKMe ypOBHM NPOECCUOHANBHOTO BhIrOPaHUS MO LUKAne «3MOLMOHaNbHoe UcToLLeHey onpocHika MBI-GS
umenu bonee 50 % pecnoHaeHToB pabounx ckopoi nomolw B Bospacte 30—40 neT, seneHus AenepcoHanuaaumn Hanbonee
BbIP@XEHbI Y MeANLMHCKIX paboTHMKOB CKopoii noMoLy B Bo3pacTte 4o 29 net v 30-40 nert, a BbICOKMI YPOBEHb «peayKuun
NNYHBIX JOCTVXKEHWA» OAMHAKOBO CUIbHO BbIPXEHHBIA BO BCEX BO3PACTHBIX rpynnax, HO B GONbLUEN CTENEHW y PECNOHAEHTOB
B Bo3pacTe bonee 40 ner.

Cpeav paboumx SKCTPEHHON MELMLMHCKOM NOMOLLM BO BCEX BO3PACTHBIX rpynnax 1/4 pecrnoHAEHTOB OTHOCMIACh K O4EHb Ha-
MPSHKEHHOMY TUMY 1 TUMY C HU3KOW YCTOAYMBOCTBIO K CTPECCY, XapaKTepH3yoLWmMMCs yMepeHHON NpoeCccoHanbHON Harpy3akoi
1 HU3KOW CMOCOBHOCTBIO K MPEOAO0NEHNI0 NPOBNEMHBIX CUTYaLWiA, 1 TUMY C HA3KOM YCTOWYMBOCTBLIO K CTPECCY C HU3KUMM NPO-
theccroHanbHbIMK TPeGOBaHUSMM, HO YAAYHBIMU KOMMHI-CTPATEMVSIMU, YTO CO3AAET NPEANOCHINKA ANs CHUKEHWS NTMYHOCTHOTO
noTeHumMana cneuuanncToB U NPOrpeccMpoBaHmns SBNEHNI NPOECCHOHANBHOTO BbIropaHus.
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Preventive activities to protect the health of workers in
Ukraine is a priority of national policy aimed at optimizing
health care measures in various sectors of the economy
[1]. The health sector reform in Ukraine is accompanied
by growing demands not only on the medical and clinical
activities of physicians, but also on their personality and
mental health [2].

Currently, both in the productive and non-productive
sectors, the role of psychosocial factors responsible for
the development of psycho-emotional stress, occupational
stress and burnout is growing. Professional burnout is a
consequence of current professional activity intensification,
high information and emotional burdens in combination with
decreased physical activities, violated relationship commu-
nication and disharmonious lifestyle [3].

Some authors emphasize the inevitable impact of
the professional activity kind on the psycho-emotional state
of a person exposed to prolonged stress at the workplace,
the presence of harmful aspects of job responsibilities,
poor organization of working conditions, reduced leisure
time, overtime work, decreased life and job satisfaction [4],
which in turn could result in coping mechanisms impairment
and the development of pre-pathological syndromes of
chronic fatigue, stress, signs of psychosomatic morbidity
and burnout [9].

Workers whose professional activities are directly re-
lated to people, are particularly prone to such deformation.
Occupational stress negatively affects the performance
of employees, reducing their productivity and impairing
interpersonal interactions [6].

The term “emotional burnout” was first coined in 1974 by
American psychologist Herbert Freudenberger, who defined
“a state of mental and physical exhaustion caused by a
person’s professional life”. He also pointed out that a similar
condition develops in compassionate people, those who
are idealistic about work, and at the same time in the un-
balanced, who are prone to daydreaming and who have
obsessions. In this case, the emotional burnout syndrome
may be a mechanism of psychological protection in the form
of partial or complete emotional suppression in response to
harmful effects on the psyche [7]. At the same time, Burisch
identifies the leading symptoms of burnout in his works,
dividing them into seven subgroups in chronological order of
their occurrence: symptoms of the first subgroup — increased
interest, euphoria from the performed work, the gradual
increase in exhaustion; the second subgroup — a decrease
of interest in customers, patients, work, the inability to solve
problems and make decisions, high demands on other
people; the third subgroup — the formation of emotional re-
actions, blame bearing (depression, aggression); the fourth
subgroup — diminished efficiency, motivation, creativity;
the fifth subgroup — cynical attitude towards professional
activities and analyzing the psychosocial environment
(refusal to discuss professional issues, avoidance of any
contact with employees, relatives, etc.); the sixth subgroup
— lack of emotions, social life, spiritual dimensions, loss of
interest in new events; the seventh subgroup — the onset
of psychosomatic reactions and frustration [8].

There is also a model presented by Perlman and
Hartman [9], which proposes to consider occupational
burnout as an aspect of occupational stress. In this model,
there are four stages of stress development: the first stage
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reflects the degree to which the work situation causes
stress; the second stage — the stage of stress perception
and experience; the third stage includes three main types
of reactions to stress — physiological, affective-cognitive and
behavioral; the fourth stage represents the effects of stress,
especially the development of burnout.

In 1981, Christina Maslach and Susan Jackson deve-
loped the first questionnaire to determine the presence of
this phenomenon - “Maslach Burnout Inventory — General
Survey” (MBI-GS) [10], which were used to identify burnout
levels on three scales: “emotional exhaustion”, “cynicism”
and “personal efficacy” and called the three-factor model.

The occurrence of professional burnout has been well
studied by a number of authors regarding the causes of pro-
fessional personality deformation in teachers [11,12]. Also,
some authors have assessed the development of burnout
in employees of hospitals [13] and banks [14]. There are
works on the emotional state features of educators [15,16],
students [17], civil servants [18]. All these works are mainly
based on only one V. Boiko questionnaire [19], which is not
used by foreign experts in studying the burnout aspect.

According to the WHO, burnout is recognized as a
result of chronic workplace stress and after the depletion of
adaptive defense mechanisms, workers cope with stress by
psychological detachment from work with the development
of apathy and cynicism, characterized by signs of feeling
motivational or physical exhaustion, an increased mental
distancing from professional responsibilities or a sense of
negativity / cynicism towards professional responsibilities,
reduced ability to work and sense of personal accomplish-
ment [20].

Occupational burnout syndrome is included in the 11th
revision of the International Classification of Diseases
(ICD-11) dated 28.05.2019. This syndrome is classified
as “a syndrome conceptualized as resulting from chronic
workplace stress that has not been successfully managed”
but is not classified as a medical condition. It is described
in the chapter: “Factors influencing health status or contact
with health services” — which includes reasons for which
people contact health services. Factors affecting the health
of the population and appeals to health care facilities [20].

Specialists of the Centers for Disease Control (CDC,
Atlanta, USA) and the National Institute for Occupational
Safety and Health (NIOSH) will annually review and aug-
ment the list of professional specialties to control the de-
velopment of chronic fatigue syndrome (“burnout”) and its
prevention measures (CDC, NIOSH, 2019) [21].

It should be noted that emergency medical staffin gene-
ral, especially primary care workers, are most exposed to
occupational stressors given the specificities of their daily
practice [22].

Medical staff of the emergency medical service are
interdependent in the structure of the main health care tasks,
under constant pressure of responsibility for the condition of
patients, which is regulated by moral and legal norms [23].

Characteristic features of the professional activity of
the emergency medical center workers are the intense
rhythm of work due to a large number of patients, high in-
tellectual and emotional burdens, inadequate management
methods and continuous structural reorganizations, more
paperwork with subsequent data duplication in electronic
programs, lack of State support with adequate logistics
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and medicines as well as an insufficient ability to influence
working conditions [22].

Despite the existence of sufficient number of published
works on the study of the structure, nature, frequency, and
features of burnout in medical professionals, it is extremely
limited to study on issues of early burnout diagnosis and
detection of its predictors in emergency medical staff.

Aim
Therefore, the aim of our work was to study the specifics
of the occupational burnout formation considering the re-

lationships between its levels and typological personality
traits of emergency medical staff.

Materials and methods

The work was performed on the basis of Kharkiv National
Medical University. The study was conducted in the frame-
work of scientific cooperation with the Department of
Occupational Medicine, Otto von Guericke University
(Magdeburg, Federal Republic of Germany).

A medical and psychological survey was conducted
among 120 medical professionals of the “Regional Clini-
cal Hospital — Center for Emergency Medical Care and
Disaster Medicine” in Kharkiv, Ukraine. A representative
sample included 85 respondents —emergency medical staff
(paramedics and doctors), 28 men and 57 women, aged
20 to 78 years, with a mean age of 40.78 + 13.43 years.
All respondents, regardless of sex, were divided into 4
groups based on the age (4 percentiles): up to 29 years (22
respondents), 30-40 years (21 respondents), 41-51 years
(22 respondents) and over 51 years (20 respondents). Of
the four groups, three were formed by merging the two older
age groups (“over 40 years”).

To identify the symptoms of professional burnout (PB),
a medical and psychological survey using a standardized
questionnaire Maslach Burnout Inventory — General Survey
(MBI-GS) [9] was conducted. The risk of PB development
was measured with three scales: “Emotional exhaustion”
— feelings of helplessness, depletion, negative attitudes
toward work and life; “Depersonalization” — described as
dehumanization, detachment from work and people and
emotional hardening (manifestation of callousness, apa-
thy, cynicism); “Personal accomplishment” — feelings of
competence and successful achievement in one’s work.
Following the classification by R. Kalimo et al., the latter
was categorized as “reduced personal accomplishment” —
a feeling of personal or professional inadequacy, reduced
productivity and coping abilities.

The MBI-GS questionnaire consists of 16 questions in
the form of statements with 7 possible offered answers: from
“never” (0 points) to “everyday” (6 points). The questionnaire
was evaluated by calculating the total number of points and
determining the levels of burnout: low, moderate and high
for each subscale of MBI-GS: “emotional exhaustion” (low
degree <2.00 points; moderate degree 2.01-3.19 points;
high degree 2 3.20 points), “depersonalization” (low degree
<1.00 points; moderate degree 1.01-2.19 points; high de-
gree 22.20 points) and “reduced personal accomplishment”
(low degree <4.00 points, moderate degree 4.01-4.99
points, high degree 25.00 points).

Additionally, the risk classification of occupational
burnout was suggested by R. Kalimo et al. (2003) to
determine the symptoms or degree of burnout exposure
risk: “no burnout syndrome” (several incidences per year),
“some burnout” (several incidences per month) and burnout
syndrome” (several incidences per week or daily). This
required the conversion of the “personal accomplishment”
scale into the “reduced personal accomplishment” scale
and the calculation of the total result [24], based on which
burnout syndrome was classified according to R. Kalimo et
al. (2003) as follows: “no burnout syndrome” (0.00 to 1.49),
“some symptoms of burnout” (1.50 to 3.49) and “risk of
burnout syndrome” (3.50 to 6.00). This generally accepted
approach allowed to assess the risks of occupational de-
formation in respondents more accurately, rather than just
changes in their personality.

Stress triggers and causes provoking it were deter-
mined using the Differential Stress Inventory (DSI) question-
naire [25]. The questionnaire contains items about situations
or events that burden employees at present (during the last
2-3 months) and how often this situation is stressful. The
questionnaire provides a description of coping behavior
depending on the type of stress. Successful coping with
stressful situations and everyday stressors is crucial for
personal well-being, success, and productivity at work as
well as to develop career guidance measures for workers.

A special list of 147 items of the DSI questionnaire
provides a differentiated assessment of stress triggers,
stress manifestation, coping, and stress stabilization. The
questionnaire records the following changes: stress due
to everyday events, experiences when interacting with
other people, stress due to existential fears. At the same
time, there are physical and emotional-cognitive stress,
stress coping mechanisms (palliative, instrumental), and
stress stabilization which can occur internally or externally.
Respondents answer the items according to the four-point
Likert scale, which is used to measure the respondents’
attitude to the item (statement, question) from “almost
always” to “almost never”.

After analyzing the questionnaires, respondents were
assigned a type/profile according to Lefévre & Kubinger
(2004): | — normal type; Il — overstressed; Ill — stress
resistant; IV — low resistance to stress (successful coping
under low stress); V — high resistance to stress (successful
coping at high stress levels); types IV and V included such
a phenomenon as “coping” — a strategy to manage stress,
but in type IV this management was possible at low stress
levels, and in type V — at high stress levels [25].

Statistical processing of the factual material was car-
ried out using the IBM SPSS Statistics Standard Campus
Edition 26.0 (5725-A54) computer program and the Vienna
Tests System allowing for the computerized psychological
assessment of personality. To objectively assess the statis-
tical significance of the study, we chose the chi-square (x?)
test. Distribution data between three scales of the MBI-GS
questionnaire and five types of the DSI questionnaire were
used as comparative populations.

To determine the relationship between the variables,
correlation analysis was performed by calculating the Pear-
son’s rank correlation coefficient. The significance level
of P < 0.05 was considered for all used procedures of
statistical analysis.
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Fig. 3. Indicators of the reduced personal accomplishment level according to the

MBI-GS questionnaire.

Results

According to the MBI-GS questionnaire, a statistically
significant high level on the scale of emotional exhaustion
(23.20 points) was expressed in emergency care staff in all
age groups (Fig. 1), in particular, in 12 (57.1 %) respondents
aged 3040 years (x? = 2.705; df = 4; P < 0.05) against
18 (42.9 %) respondents older than 40 years (x? = 2.705;
df = 4; P <0.05) and 8 (36.4%) of those under the age of
29 (2= 2.705; df = 4; P < 0.05).

At that time, the moderate level on the emotional ex-
haustion scale (2.01-3.19 points) was most pronounced
among emergency medical stuff under the age of 29 years,
namely, in 5 (27.7 %) respondents (x? = 2.705; df = 4;
P <0.05). In addition, in the group of emergency staff over
the age of 40 years, the moderate level of emotional ex-
haustion was registered in 14.2 % (6 people) (x> = 2.705;
df = 4; P < 0.05) off respondents, and in the middle age
group at the age of 30-40 years, these deviations were
observed in 9.5 % (2 persons) (x? = 2.705; df = 4; P < 0.05)
of respondents (Fig. 7).

The analysis of the MBI-GS questionnaire revealed
that 9 individuals (40.9 %) under 29 years of age (x* = 2.96;
df =4; P <0.05)and 9 people (42.9 %) aged 30-40 years
(x? = 2.96; df = 4; P < 0.05) statistically significantly scored
high (22.20 points) for depersonalization, however, a mod-
erate severity of depersonalization (1.01-2.19 points) was
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Fig. 2. Indicators of the depersonalization level according to the MBI-GS

occupational burnout.

registered in 14 (33.3 %) respondents over the age of 40
years (x?=2.96; df =4; P<0.05) and in 7 (33.3 %) persons
(x> = 2.96; df = 4; P < 0.05) aged 3040 years (Fig. 2).

The study found that a high level of reduced personal
accomplishment (25.00 points) was present in all groups
of respondents, namely, almost 36 (85.7 %) respondents in
the group over 40 years had the highest value (x? = 11.581;
df = 4; P < 0.05). A moderate level of reduced personal
accomplishment (4.01—4.99 points) was most pronounced
in 6 (28.6 %) respondents in the group of 30-40 years
(x2=11.581; df = 4; P <0.05) (Fig. 3).

According to the R. Kalimo et al. classification of oc-
cupational burnout (Fig. 4), the risk of burnout (3.50-6.00
points) was present only in 2 respondents in the group under
29 years and in one respondent in the group over 40 years
(9.1 % and 2.4 %, respectively) (x> = 7.063; df =4; P < 0.05).
However, some symptoms of burnout (1.50-3.49 points)
were expressed in all groups, mostly in the group of 30-40
years (15 respondents, 71.4 %) (x* = 7.063; df =4; P <0, 05).

Based on the DSI questionnaire, low stress resistance
was present in 6 (14.3 %) respondents in the group over
40 years (x* = 4.864; df = 4; P < 0.05), 3 (13.6 %) of re-
spondents under the age of 29 years (x? = 4.864; df = 4;
P <0.05) (Fig. 5). High resistance to stress under conditions
of work overload was present in 3 (14.3 %) respondents
in the group of 3040 years (x? = 4.864; df = 4; P < 0.05).

Fig. 4. Burnout risk indicators according to the R. Kalimo et al. classification of
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Discussion

In general, the structure of psycho-emotional factors of
industrial origin is dominated by responses related to work
overload, which leads to feelings of physical and mental
exhaustion, chronic fatigue, characterized by psychological
maladaptation and health deterioration, which, in turn inter-
feres with professional performance and responsibilities.

High levels of emotional exhaustion were most
pronounced in the middle-age group of respondents
(30-40 years) and almost equally expressed in groups
of emergency staff under 29 years, which could be ex-
plained by depletion of adaptive resources and relatively
short time to develop new adaptation strategies, and over
40 years.

These changes were probably related to the impact
of adverse working conditions due to intense emotional,
informational, intellectual overload, manifested by vari-
ous phenomena of maladaptation, increased frequency
and burden of somatic pathology, high emotional stress,
deteriorated quality of life [26]. High scores on the scale
of “emotional exhaustion” were characterized by feelings
of frustration and fatigue, helplessness caused by their
own work, as a result, there was physical exhaustion, that
induced various psychosomatic manifestations, such as
headaches, insomnia and asthenovegetative and cardiac
disorders. Prolonged exposure to stress depleted the adap-
tive psychophysiological mechanisms of the body, also
leading to various psychosomatic manifestations in the form
of increased blood pressure, heart attacks, gastric and
duodenal ulcers, changes in the biochemical composition
of blood, i. e. psychosomatic symptoms [27].

In addition, the work of emergency medical stuff was
likely to be influenced by various factors of the working
environment and conditions, namely unsatisfactory orga-
nizational factors, such as conditions of departure and
return to a station, inadequate microclimatic conditions
in road transport, frequent tailpipe emissions as well as
insufficient workplaces lighting, poor sanitary and hygienic
conditions; professional activity of the staff often required
constrained posture, the need to carry heavy loads and
high strain of analyzers [28]. In addition, emergency me-
dical staff had unsuitable work and rest conditions, namely,
long work hours and shift work, when staff were required
to work extra hours to resolve organizational issues, re-re-
gistration, etc., many of them were part-time workers [29].
Moreover, all the stuff experienced psycho-emotional stress
related to professional duties, which was associated with

Fig. 5. Indicators of the stress resistance type
according to the DSI.

mNormal type @ Overstressed type @ Resistant to stress  ® Low resistance to stress @ High resistance to stress

the need for prompt decision-making, high responsibility
for human life, the risks of infectious and non-infectious
diseases [30].

High levels of depersonalization were the highest in
the groups of under 29 and 3040 years. This can also be
explained by the stressful working conditions as emergency
medical staff work on the road every day, communicate with
lots of different people, they often face time constraints,
which, in turn, “kills” their feelings and leads to the mecha-
nical performance of their duties [31].

It is known that high scores on the “depersonalization”
scale are objectively characterized by destabilization of
interpersonal relationships among health professionals,
risky behavior, gross negligence, impatience, a lack of
a sense of proportion both in relation to patients and to
colleagues in the presence of patients, which negatively
affects the professional development of specialist [32].
The professional burnout syndrome is likely to result in a
combination of psychopathological, psychosomatic, so-
matic symptoms and signs of social dysfunction. Related
to this, there are phenomena of chronic fatigue, cognitive
dysfunction (memory, attention disorders), sleep disorders,
personality changes [33].

As mentioned earlier, the highest level of reduced
personal accomplishment was found in the group after 40
years. Perhaps it was a strategy to adaptation that helped
these respondents to continue working. Diminished sense
of personal accomplishment allowed to ignore the negative
factors of the work environment and just to do the neces-
sary job.

Diminished sense of personal accomplishment could be
manifested either in a tendency to negatively assess one-
self, professional achievements and potential, or in self-dep-
recation, limiting abilities and responsibilities towards others.
Also, this aspect of burnout was present as incompetence,
dissatisfaction with oneself, reducing the value of own ac-
tivities, a negative attitude towards oneself as an individual.
There was an indifference to professional development,
improvement of professional skills and future work [34]. In
the extreme manifestations, a person hardly cared about
professional activities, almost nothing, neither positive nor
negative circumstances caused an emotional response.
And at the last stage, the emergency medical staff lost
feeling of self-efficacy, or presented with self-depreciation.
A person did not see prospects in the professional activity,
job satisfaction decreased, confidence in the professional
opportunities was lost [35].
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According to the R. Kalimo et al. classification of
the burnout risk, only the staff over 40 years had the high
risk of burnout, and some burnout symptoms were present in
a half of the respondents. In addition, in the group of 30-40
years, none of the respondents was prone to the burnout
risk according to the above classification, and in the group
under the age of 29 years, there was the high risk of burnout
— 3/4 of respondents.

The tendency to burnout among younger people was
due to the emotional shock experienced when confronted
with the reality, which frequently failed to meet their expecta-
tions. Of course, the age was correlated with the emotional
factor score in burnout, although young people had more
pronounced manifestations of emotional burnout. As a rule,
the risk of emotional burnout was increased in the third
or fourth year of work, when a newness feeling was lost,
while the self-requirement and demands on others were
increasing [36].

Since the occurrence of burnout was associated with
individual personality traits, we studied the individual and
personal characteristics of emergency medical staff, which
showed the resilience in respondents. The most staff were
found to have normal stress resistance. In most stressful
situations, the emergency staff tried to assess a problem
in terms of its positive aspects and perceived it as one of
the episodes of their life experience, planned their actions
in this situation, were seeking help and advice from col-
leagues and close ones and took active actions to eliminate
the source of stress.

However, 1/4 of respondents in each age group had
a very intense type of response to stressors. At that time,
respondents under the age of 29 years and over the age of
40 years had a low level of resilience with successful coping
strategies under conditions of low work intensity. These
stuff did not show activity in solving problems, but expected
more favorable conditions for it, required compassion and
understanding from others, had a low activity in relation
to other matters and problems and focused entirely on
stressors, or tried to distract from stressful situations due
to entertainment (alcohol, gambling and gadgets), dreams,
sleep, etc., or reacted emotionally (“break”) [37].

Dealing or “coping” behavior (from the English word “to
cope” —to deal, co-ownership) is a behavior aimed at adapt-
ing to stressful circumstances, the willingness of an individ-
ual to solve difficulties in life [38]. According to A. Maslow,
coping behavior recruits all the capacities of the organism
to deal with emotional stress. The psychological purpose
of coping is to adapt a person to situational requirements
as well as possible, enabling a total control over a situation,
to reduce or mitigate negative effects, avoid or get used to
stress [Lazarus R. S., Kanner A. D., Folkman S., 1980].

The study, using correlation analysis, revealed a statisti-
cally significant direct strong correlation between the normal
type of the DSl and high scores on reduced personal accom-
plishment by the MBI-GS (r = 0.623; P = 0.04). This indicated
the presence of higher levels of diminished personal accom-
plishment in respondents classified as stress resistant. But
the lowest levels of diminished personal accomplishment
were present in overstressed and low resistant types
with coping strategies. It means that in order to continue
working in the ambulance, the staff had to either develop
a coping strategy or sacrifice personal qualities. Similar
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correlations were found in the work of other authors [39].
In addition, the study found that emergency care staff had
statistically significant direct correlations between the levels
of depersonalization and emotional exhaustion (r = 0.544;
P =0.001); depersonalization and the level of risk according
to R. Kalimo (r = 0.36; P = 0.0001); emotional exhaustion
and the R. Kalimo risk level (r = 0.82; P = 0.0001). That is,
the staff detachment from patients, colleagues, relatives
increased emotional exhaustion to extremely high levels,
which, in its turn, was directly proportional to the high risks
of burnout according to the R. Kalimo classification.

Conclusions

1. The highest levels of professional burnout on
the “emotional exhaustion” scale of the MBI-GS question-
naire had more than half of the respondents among emer-
gency medical staff aged 30-40 years, depersonalization
phenomena were most pronounced in emergency medical
staff under the age of 29 and 30-40 years, and the high
level of “reduced personal accomplishment” was equally
prevailed among emergency professionals of all age groups,
but individuals over the age of 40 years experienced a lack
of work-related activity value to a greater extent.

2. One-quarter of the emergency medical staff respon-
dents of all age groups were of the very stressed type with
low resilience, being characterized by moderate workload
and low coping ability and of the type with low resilience
and low professional expectations and demands, but with
successful coping strategies, providing the conditions for
further decrease in the personal resources of specialists and
the progression of the professional burnout phenomena.

Prospects for further research. There are a number
of studies examining burnout among emergency medical
staff [40,41], however, the data are presented from Western
European countries. Taking into account the differences in
the structure of health care, these findings can not be fully
used to reflect mental health condition of national emergen-
cy medical staff. Therefore, the study on burnout among
emergency medical staff in our country with the use of
several questionnaires is a very promising area. Increasing
the number of questionnaires will help to identify some factors
that affect the development of burnout in the profession, to
identify the cause-and-effect relationships between factors of
professional activity and individual-typological characteristics.
This would allow for the development of methods for preven-
tion and early diagnosis of burnout, as well as to single out a
decreed group with the prepathology of burnout.
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MeTa po6oTK — OLiHIOBaHHS Pe3ynbTaTiB XipypriYHOro NikyBaHHs MynsTUAOOKaNbHOI eninencii LWNSxoM AnudepeHLinoBaHoro
nigxogy [0 BUOOPY XipypriYHOro BTpyYaHHs 3anexHO Bif KMiHIYHWX NPOSIBIB 3aXBOPIOBAHHS Ta CTPYKTYPHO-(DYHKLIOHANBbHIX 3MiH
TOMOBHOMO MO3KY.

Marepianu Ta meToau. Y JOCTIIKEHHS 3any4nnm 48 XxBopyx Ha MynbTUcOKanbHy hapMakopesncTeHTHy eninencito: 37 (77 %)
aiten i 11 (23 %) nopocnnx. Bik nauieHTiB — Big 2 4o 44 pokiB (y cepeaHbomy — 12,7 poky). Y nepeBaxHOI GinbLIOCTi XBOPUX
(n =46, 95,8 %) Hanaau Bynu woaeHHMMU. 1o XipypriYHoro BTpy4aHHs XBopi oTprmMyBanm Big 2 4o 11 (y cepeaHsomy — 5,1 £2,5)
MpOTUENINENTNYHIX NpenapartiB sk MOHO- abo nonitepanito.

CrepeotakcuyHy kanosotomito (CK) BukoHanm 12 (25,0 %) nauieHTam, mikpoxipypriuHy kanosotomito (MK) — 18 (37,5 %), Mynkti-
nobapHi pesekuii (MJTP) — 6 (12,5 %), dyHKLioHanbHY remicdepoTomito (PI) — 12 (25,0 %) xsopum. MicnsionepaviiHuii katamHes
NPOCTEXWUN B TEPMIH Bi 6 MicauiB ao 11 pokis (y cepeaHboMy — 5,5 + 2,1 poky).

Peayniratu. Y 25 (52 %) cnocTepexeHHsIX MHOXUHHI eninentuyHi pokycy abo andy3Hi CTPYKTYPHI 11 enekTpodisionorivHi amiHu
BUSIBUNW B Mexax ofHiei nikyni, y 19 (40 %) Bunagkax CTPYKTYPHi ypaxeHHs roNoBHOMO MO3Ky ABOGIYHI, y 4 (8 %) xBopux Aia-
rHoctoBaHa MPT-HeraTveHa eninencis 3 AB06iYHOI0 eninenTOPMHOI0 aKTUBHICTO.

MMicns onepauii eninenTuyHi Hanagu npunuHmamnes y 23 (48 %) xsopux (A knac 3a wkanoto Exrensi), y 8 (17 %) sunagkax
crocTepirany HevacTi kopoTkoTpusani aypu abo dokanbHi Hanagm (Il knac 3a EHrenem), y 6 (13 %) croctepexeHHsx yacTota
HanagiB 3MeHLUNacs MeHLUE Hix Ha 75 % abo cyTTeBo He amiHunacs. Haiikpalwi pesynstaty otpuMany nicns ©F i MITP (Hanagu
npunuamnncs y 90 % xsopwx), a nicns CK KoHTponb 3a eninenTuyHnMK Hanagamv BuaHauunu y 25 % sunagkis. OnepaviiHi
yCKnagHeHHs BuHUKNN y 3 (6,3 %) navuieHTis, 1 i3 Lyx XBopux nomep (nicnsonepawitHa netanbHicts — 2,1 %).

BucHoBku. MoeaHaHHs pe3ekLiiiHuX onepaLii i AUCKOHeKLUil — edheKTUBHWI | Be3neyHnin MeTog XipypriYHOro MNikyBaHHS MymnbTY-
¢hokanbHoi eninencii. MpunuHeHHs HanagiB CNpusie perpecy NCUXOeMOLIHNX Po3naaiB Y AiTel i3 TSKKo hopMoto eninencii Ta
MOKpALLYE SKICTb XUTTS XBOPUX.

Surgical treatment for multifocal epilepsy

K. R. Kostiuk, V. M. Buniakin, V. V. Cheburakhin, M. M. Shevelov, Yu. M. Medvedieyv,
A. 0. Popov, D. A. Tevzadze, S. M. Dichko, V. V. Musulievska, 0. M. Kanaikin

Aim. Assessment of the surgical treatment efficacy in multifocal epilepsy by a differentiated surgical approach depending on
the clinical manifestations of the disease and structural and functional changes of the brain.

Materials and methods. 48 patients with multifocal epilepsy (MFE) were enrolled in the study including 37 (77 %) children and
11 (23 %) adults. Patient age ranged from 2 to 44 years (mean 12.7 years). Most patients (46 (95.8 %) cases) had daily seizures.
Before the treatment, the patients used between 2 and 11 antiepileptic drugs (on average 5.1 £ 2.5) as mono- or polytherapy.

12 (25.0 %) patients underwent stereotactic callosotomy (SC), 18 (37.5 %) — microsurgical callosotomy (MC), 6 (12.5 %) — multi-
focal resections (MFR), 12 (25.0 %) — functional hemispherotomy (FH). Postoperative long-term follow-up ranged from 6 months
to 11 years (mean 5.5 years).

Results. Multiple epileptiform focuses or diffuse structural and electric discharges within one hemisphere observed in 25 (52 %)
cases; bilateral structural lesions revealed in 19 (40 %) cases; MRI-negative epilepsy with bilateral discharges - in 4 (8 %)
patients.

After surgery, 23 (48 %) patients became seizures free (Engel Class IA), 8 (17 %) patients had rare short auras or focal seizures
(Engel Class II), the seizure frequency reduced by less than 75 % or did not change significantly in 6 (13 %) cases. Best results
were achieved after FH and MFR (90 % patients became seizures free), whereas seizures stopped only in 25 % cases after SC.
3 (6.3 %) patients developed operative complications, one of them died (postoperative mortality was 2.1 %).

Conclusions. Combination of resective and disconnection surgeries is effective and safe method of surgical treatment for MFE.
Stopping seizures leads to the regression of psycho-emotional disorders in children with severe epilepsy and increases the quality
of life.
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Xupypruueckoe AeueHHe MyALTHPOKAAbHOW 3MUAENCUH

K. P. KocTiok, B. H. ByHsikuH, B. B. UebypaxuH, M. H. LLieenés, t0. M. Meageaes, A. A. Monos, A. A. TeB3aase, C. H. Auuko,
B. B. MycyneBckas, A. M. KaHalikuH

Lienb paGoThi — OLEHKa pesynkTaTtoB XMPYPruyeckoro NeveHmst MynsTUGOKanbHo anUnencum Ha OCHOBaHUM AnddepeHLmMpo-
BaHHOIO NOAX0AA K BLIBGOPY XMPYPrUYECKO TAKTUKIA B 3aBUCUMOCTY OT KITMHUYECKUX MPOSIBNEHWI 11 CTPYKTYPHO-(DYHKLIMOHAMNBHBIX
M3MEHEHMIA FOfTOBHOTO MO3ra.

Marepuans! n metoabl. B uccnegosanme Bkniounnm 48 60nbHbIX MynbTUGOKanbHOR hapMakopeaucTeHTHON anunencuen: 37
(77 %) neterin 11 (23 %) B3pocnbix. BospacT nauneHToB — o1 2 o 44 neT (B cpeaHeM — 12,7 roga). Y nogaenstoLero 6onbLnHCTea
60rbHbIX (N =46, 95,8 %) npunagky Bbinn exenHEBHbIMU. K MOMEHTY XMPYPruiyeckoro BMeLLaTensCTea 60nbHbIE NPUHUMAnK OT
2 no 11 (B cpenHeM — 5,1 £ 2,5) NpoTMBOSNUNENTUYECKVX NPENAPATOB B KA4ECTBE MOHO- U nonuTepanuu. CtepeoTtakcnyeckas
kannosotomus (CK) nposeaeHa 12 (25,0 %) 6onbHbIM, MUKpoxMpyprirveckas kannodotomus (MK) — 18 (37,5 %), mynstunobap-
Hble pesekumn (MITP) — 6 (12,5 %), dyHKUmMoHanbHas remuccepotomus (PI) — 12 (25,0 %). MocneonepaLlMoHHbI KaTamHe3
npocnexeH B Cpoku oT 6 MecsLeB Ao 11 net (B cpeaHem — 5,5 + 2,1 roaa).

Pesyneratbl. B 25 (52 %) HabntofeHWsx MHOXECTBEHHbIE anunenTnyeckie okychl uin AnddysHble CTPYKTYPHbIE U anek-
TpOhU3NOMNOryeckme UIMEHEHUSI OTMEYEHbI B npedenax ogHoro nonywapusi, B 19 (40 %) cnyyasx CTPYKTYpHOE nopaxeHue
TOMOBHOMO Mo3ra 6bIfIo ABYXCTOPOHHUM, Y 4 (8 %) 6onbHbIX AnarHocTupoBaHa MPT-HeraTuBHas anunencus 3 AByXCTOPOHHEN
3NUNenTMgOPMHON aKTUBHOCTBHO.

[Nocne onepauuu anunenTuyeckue npunagku npekpatunncs y 23 (48 %) bonbHbix (IA knace no wkane OHrens), B 8 (17 %) cny-
Yasx Habnogany peakve KpaTkoBpeMeHHble aypbl Unn hokanbHele npunagky (Il knace no SHrento), B 6 (13 %) HabnogeHusx
yacToTa NpunagkoB CHU3NUMACh MeHee YeM Ha 75 % Unu CyLLeCTBEHHO He M3MeHunach. Hannydiume pesynbTatbl JOCTUMHYTHI
nocne I u MNP (npunagkv npekpatunmck y 90 % 60onbHbIX), a nocne CK KoHTponb Haj anunenTuyeckumm npunagkamm oTMeHeH
B 25 % cnyyaes. OnepaLnoHHble ocroxHeHns Bo3HMKM Y 3 (6,3 %) naumeHTo., 1 13 aTux 60MbHLIX yMep (nocneonepaumnoHHas
netansHocTb — 2,1 %).

BbiBoak!. CoveTaHne pe3eKLMOHHbIX OnepaLyin 1 AYCKOHHEKLMIA — 3thPEeKTUBHBIN 1 6e30MaCHbI METOL XMPYPrYECKOrO NIEYeHst
MynbTUdhOKansHON anunencuu. MpekpaLleHre npunagkoB cnocobCTBYET perpeccy NCUX03MOLMOHANBHBIX PACCTPONCTB Y AeTeil

C TSHKENOW hOPMONA SNMMENCHN 1 YNy4LIaeT Ka4eCTBO XW3HN DONMbHBIX.

Eninencis — ogHe 3 HANMOLLMPEHILLMX 3aXBOPOBaHb LiEH-
TpanbHOI HEPBOBOI CUCTEMM, LLIO iHBaNIAN3YE. 3axXBOPIOBa-
HICTb Ha eninencito cTaHoBWTbL Malixe 50 HOBUX BUNALKIB
Ha 100 000 HaceneHHs 3a pik. ¥ noHag 1 % HaceneHHs
MnaHeTV 4iarHoCToBaHO el Heayr, ¥ 75 % Bunagkis eni-
NEencist PO3BMBAETLCS B AUTAYOMY BiLli.

3a paHuMun chaxoBoi NitepaTypu, 3a ONOMOrO Mpo-
TueninenTnyHux npenaparis (MEM) noBHOro KOHTpOIio Hag
eninenTu4YHUMK Hanagamu BoaeTbes focsartn 'y 60-80 %
[1-3]. B iHLLMX XBOPUX PO3BMBAETLCS (hAapPMAKOPE3NCTEHTHA
eninencisi, WO xapakTepu3yeTbCs CKNagHuM nepebirom,
4acTUMM eninenTUYHNMU TPaBMaTUYHUMK Hanagamu,
MOBTOPHUMM €NiNENTUYHUMK CTaTycamu, PO3BUTKOM KOr-
HITUBHMX i MCMXOEMOLLINHMX po3nagis [4,5]. HanvacTiwe
(hapmakopesnUCTEHTHY eNinencito 4iarHOCTYOTb NPU Myfb-
TunobapHnx abo ABOBIYHNX YPaXEHHSX FONOBHOMO MO3KY.

OcobnuBoi yBarv noTpedye antsya eninencis, LWo mae
MeBHi BiAMIHHOCTI Bif matonorii B gopocnux. MNepeaycim
Lile CTOCYETbCA Pi3HOI eTionorii 3aXBOPIOBaHHS, Hacam-
nepes nepuHatanbHOI NaTonorii, HassBHOCTI BUPaXEHUX
CTPYKTYPHWX ypaxeHb roMoBHOMO MO3KY, BUCOKOI 4acToTy
remicchepHoi natonorii (eHuedanit PacmycceHa, cuHapom
LLiTypre—Bebepa), BUCOKOI YacToTV hapMakopeanCTeTHOCT
Ta MNCUXIYHMX NopyLUeHb. KyMynaTuBHWIA eekT YacTux
eninenTu4HNX Hanagis y AiTeln MOXe MaTu katacTpoidHi
Hacnigku, Npu3BoaMTH 0 AUCYHKLIT KOPU rONOBHOIO
MO3Ky Ta BTOPUHHOTO eninenToreHesy. Yce e — Npu4mHu
KOTHITUBHMX i NOBEAIHKOBUX MOPYLUEHb, MOSBW arpecii,
rinepaKkTUBHOCTI, MOPYLUEHb yBary Ta PO3BUTKY MCHUXOCO-
uianbHux npobnem [6,7].

OcHoBHa MeTa 6yab-sKoro MeTogy nikyBaHHs eninen-
Cii — no3baBneHHs XBOPOro Bif €niNenTUYHUX Hanagis
Ta YCyHEHHs1 Napakcu3ManbHOI eninenTU4HOI akTUBHOCTI
TONIOBHOMO MO3KY. Y pasi MyneTuchokansHoi hapmakope-
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3UCTETHOI eninencii METo XipypriyHOro nikyBaHHA MOXe
6yTn BrnoKyBaHHS! MOLUMPEHHS EMINENTUYHOI aKTUBHOCTI,
L0 MOXHa JOCArTY LNsiXoM KoMGiHaLii pe3ekuiiHmnx Xi-
PYPriYHNX BTPYYaHb | (YHKLOHANBbHUX AUCKOHeKUin [8—11].

HaiedekTuBHiLWI XipypriuHi BTpYYaHHS — pe3ekuiiHi
onepallii, ikum 060B'SI3KOBO MatoTb NepeayBaTH CyyacHi
enekTpodi3ionorivHi Ta HeipoBidyanisauiiHi JOCTiMKEHHS,
CMPSIMOBaHi Ha BK3HAYEHHS NoKani3alii Ta NOLMPEHHS
eninenTu4Horo ¢okyca, LNsXiB NOWMPEHHS eninenTuyHol
AKTVUBHOCTI, @ TaKOX BU3HAYEHHSI CMiBBIAHOLLEHHS eninen-
TWUYHOTO BOTHMLLA Ta (PYHKLIOHANBHO BAXIMBMX AiNSHOK
rOMOBHOMO MO3KY. Lli AOCHigXeHHs MOXHa 34iNCHUTY 3
BUKOPUCTaHHAM Cy4acHWX enekTpodisionoriyHux i Hem-
poBi3yanisayiiHnx AiarHOCTUYHKUX TexHororin. OcTaHHIM
yacom HabyBatoTb nonynsipHocTi koMGiHOBaHI onepalii,
L0 MOEAHYIOTb PE3eKLilHI BTPYYaHHs! Ta ManoiHBa3WBHI
HeypoXipypriyHi TeXHOrOrii, 30kpema HeMpOCTUMYMIOBaTTbHI
onepauii Ta abnsiuii pisHnx BUAIB (pagioyacToTHa, pagioxi-
pypriuHa, nasepHa, ynsrpassykosa) [12—15].

MeTa po6oTtu

OuiHl0BaHHS pesynbraTiB XipypriyHoro MikyBaHHS MyIb-
TdokanbHoi eninencii Wnaxom AndepeHLinoBaHOro
nigxoay [0 BMOOPY XipypriYHOro BTPYYaHHS 3anexHo Bif
KNiHIYHWX NPOSIBIB 3aXBOPIOBAHHS Ta CTPYKTYPHO-CPYHKLO-
HarbHWUX 3MiH rOfTOBHOTO MO3KY.

Martepianu i meToAn AOCAIAKEHHA

Y pocnipxeHHs 3anyumnu 48 XBopux Ha MynsTUEOKanbHY
thapmakopesucTeHTHy eninencito: 37 (77 %) aiten i 1
(23 %) popocnux. Bik nauieHTiB — BiA 2 Ao 44 pokis (y ce-
peaHboMy — 12,7 poky). XBopi 30€0inbLLIoro Manm TSKKUIA
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Tabnuus 1. KniHiyHa xapakTepycTika XBOpMX

Buau onepauin

Lt 5 17 4 1 37

[opocni 7 1 2 1 1
CepepHili Bik, poku 18,9 8,0 19,7 94 12,7
CepenHs TpuBanicTb eninencii, pokut (M £ m) 12,3 6,6 11,3 6,1 89+23
EninenTuyHmit cTaTyc B aHaMHesi 6 15 6 1" 38 (79,2 %)
Cepepnns kinbkicts MEM, (M £ m) 4,6 52 5,0 51 51+25

Tabnwuusa 2. ETionoris eninencii

CK, or, 3aranom,
n=12 n=12 |n=48
4 4 1 2 1

Etionoris

lMepuHaTanbHa rinokCUYHo-iLLeMiYHa
eHuedanonaris

Hacnigku BHyTpiLLHBOMO3KOBOTO KpOBOBUMMBY 3 3 1 2 9
Hacnigku MeHiHroeHuedanity 3 4 0 0 7
EHuedanit Pacmyccera 0 2 4 6
KopTukanbHa aucnnasis 1 2 2 3 8
[yxnuHa ronoBHOrO MO3Ky 1 0 1 2
emimeranoeHuedanis 0 2 0 0 2
MikponiceHuedanis 0 1 0 0 1
Cunppom Ltypre-Bebepa 0 2 0 0 2

Tabnuus 3. Pesynbsrati onepadii

|

Pe3ynkraTi onepauin

Bm:m onepauin

or, 3aranom,
n= 12 n=12 [n=48, (%)

Enrens | 3 5 4 23 (47,9 %)
Enrens |l 5 9 2 1 17 (35,4 %)
Enrens 1l 2 3 0 0 5(10,4 %)
Enrens [V 2 1 0 0 3(6,3 %)
OnepaLiiiHi ycknagHeHHs 0 2 0 1 3(6,3 %)
MicnsionepaluiitHa neTanbHicTb 0 0 0 1 1(2,1 %)

nepebir 3aXBOPOBaHHS! 3 YaCTUMW, CEPIHAMM Hanaaamm
(36 Bunaakis — 75,0 %), NOBTOPHAMM eNiNenTUYHUMK CTa-
Tycamu (38 cnoctepekeHb — 79,2 %), NCMXOEMOLIHAMK
posnagamu, WWo nporpecytoTb (34 nauientn — 70,8 %). Y
nepeBaxHoi BinbLuocTi xeopux (n = 46, 95,8 %) Hanagu
6ynu woaHs. [o XipypriyHoro BTpy4aHHs XBOpi OTpUMyBani
Big 2 go 11 (y cepenHbomy — 5,1 £ 2,5) MEN sk MoHo- abo
nonitepanito (mabn. 1).

lNepenonepalliiHa giarHocT1Ka BKIK0Yana OLjHIoBaHHS
MCUXOHEBPONOTiYHOTO cTaTycy XBopwx, EEM-BineoMoHiTo-
PVHT, MarHiTHO-pe3oHaHcHy Tomorpadito (MPT) ronosHoro
MO3Ky 3a mpoTokoniom «Eninencisi», 3a HeobxigHoCTi
— komm'toTepHy ToMmorpadito (KT) ronoBHOro Mo3ky, Lepe-
6panbHy aHriorpadito. OgHodboToHHY emiciiiHy KT (ODEKT)
BukoHamm 14 (21,2 %) xBOpWUM, MO3UTPOHHY EMICIiHY
Tomorpadpito (MET) — 6 (12,5 %), cybTpakLiiiHy iKTansbHy
O®EKT, kopeectpoBaHy 3 gaHumu MPT, (SISCOM) — 3
(6,3 %), oyHKuioHanbHy MPT — 3 (6,3 %) Bunagku.

3pifiCHUNN HeMpOXIipypriYHi BTPYYaHHS: cTepeoTak-
cuyHy kanosotomito (CK) — 12 (25,0 %), mikpoxipypriuHy
kanosotomito (MK) — 18 (37,5 %), mynstunobapHi pesekuii
(MIIP) — 6 (12,5 %), dyHKuioHanbHy remicepoTomito
(@) — 12 (25,0 %) Bunagkis. CK BukoHanm metogom pa-
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[i04acTOTHOI AeCTPYKLUii KoniHa Ta nepeaHbOi NONOBUHM
cToB6ypa mo3onuctoro Tina 10 (83,3 %) xBopum, ToTanb-
Hy CK sgiichmnm y 2 (16,7 %) Bunagkax. TotansHy MK
BukoHamm 11 (61,1 %) nauieHTam, nepeaHio po3wnpeHy
MK -7 (38,9 %), niz Yac koTpoi 3pobunn po3TuH KoriHa,
nepenHix 2/3 cToBbypa MO30nMCTOro Tina. Y ABOX i3 Lyx
XBOPMX HaMaau BigHOBUNCS, TOMy Yepe3 1 pik iM BUKOHanm
NOBTOPHY po3LumpeHy MK, Lo Bkmtoyana po3TuH 3agHbol
1/3 cToBBypa Ta NOTOBLLEHHS MO3ONNCTOrO Tina.

MogaudikoBaHy yHKLiOHanbHY nepiiHCynspHy remi-
cchepoTomito BrkoHanu 12 xsopum. Onepalis nepenbdayana
nepeaHio CKPOHEBY NIOOEKTOMILO 3 pe3eKLieto amirgano-ri-
noKamnarbHOro KOMMMEKCY, TPAHCCEKLE MPOMEHMCTOrO
BiHUS (corona radiata) LLnsixom po3TuHY MO3KOBOI PEHOBUHM
BiZ KOpPW 4O eneHAWMU HWKHBOTO pory GOKOBOTO LUSTy-
HOYKa 33aZly 3 NPOAOBXEHHSM PO3TWHY Bnepes Y3hoBxX
nepeaHLOro pory incunarepansHoro GOKOBOTO LLUMYHOYKA.
Hagani BukoHyBanm kano3oToMito nig nepukanosHumm ap-
Tepisimu Big koniHa Ta A3b06a MO30MIMCTOrO TiNna Hasag Ao
BiMBHOTO Kpato cepnonogibHoro napocTka 3 BidyanisaLlieto
TEHTOpiyMy Mo304Ka. [10oTiM BUKOHYyBanu 3aHio AWCKO-
HEKLLit0 TIM'SIHO-MOTUMNYHOI KOPM LUASIXOM PO3TUHY 6inoi
PEYOBMHM B3JOBX HAMETY Bif MiCLIA CNOMyYeHHs dharnbKey
3 HAMETOM MO304Ka A0 3a4HiX Bigainis CKPOHEBOI YACTKK
i 3'eHaHHS PO3TUHY 3 HVXKHIM POoromM GOKOBOTO LLMYHOYKA.
HactynHuin etan — noboBa AMCKOHEKLIS LUNSXOM TpaHC-
ceKLii N1oboBOi YacTky MO3Ky CybOnianbHO pe3ekLiero y
HanpsMKy MegjanbHOi MXremMic)epHOi PeYOBUHN MO3KY.
Ha octaHHbOMY eTani onepaLlii 34iNCHIOTb PE3EKLLI0 KOpK
ocTpiug (insula).

MicnaonepaviHnin KaTaMHE3 NPOCTEXMIN Y CTPOKM
Bin 6 micswis go 11 pokis (y cepegHbomy — 5,5 + 2,1 poky).
XBopuM 3ainCHUNM 0BCTEXEHHS Yepes 6 i 12 micsuis nicns
XipypriyHOro BTpyYaHHs, Hagani — LLOPIYHi KOHTPOMbHI 06-
CTexeHHs1. [poTarom nepLumx 6 MicsLiB NpOTUENINENTUYHY
Tepanito He 3miHtoBanu. EeKTVBHICTb XipypriyHoro BTpy-
YaHHs1 oLiHioBanu 3a Lwkanoto EHrens (Engel scale) [16].

CratucTuyHe onpauloBaHHS AaHUX BUKOHAMM, BUKO-
pVCTaBLUM TPAAMLIiHI METOAM MapaMETPUYHOI CTAaTUCTUKN.
Pospaxysanu cepenHe apudMeTuyHe 3Ha4YEHHS], NOXUOKY
CepenHbOro apuMETUYHOTO 3HAYEHHS Ta CepeaHbOKBa-
[paTunyHe BigxuneHHs. KputnyHe 3HaqeHHs CTaTucTUYHOro
piBHs 3HavyLwocTi — <0,05 (5 %).

Pe3yabTati

XipypriuHe nikyBaHHs ofHWM eTanom 3aincHnnm 45 (93,6 %)
xsopuM. Y 2 (6,4 %) Binagkax ToTanbHy Kano3oToMito BUKO-
Hanw y fjBa eTanu: cnoyaTtky NnepeaHto, noTiM 3aaHto. TepMiH
Mi onepauisimm B 060X BUMagkax — MeHwwe Hix 1 pik. LLe
OfHIN navujieHTyi 3 eHuedaniTom PacmycceHa cnovatky
3aiNcHUNM pesekLilo nepedHix Biaainis nobosoi YacTky,
Yyepes 2 PoKu BUKOHaNK (YHKLOHaNbHY reMicqepoToMmito.

Y 25 (52 %) cnocTepexeHHAX MHOXUHHI eninenTuyHi
dhokycy abo Anday3Hi CTPYKTYPHI, enekTpodidionoriyHi 3MiHM
BUSABMIM B Mexax ogHiei niskyri, y 19 (40 %) sunagkax
CTPYKTYPHI ypaxeHHs ronoBHOMO MO3Ky ABOGIYHI, y 4 (8 %)
xBopux AiarHocTyBanu MPT-HeraTuHy eninencito 3 4BoGiv-
HOIO eninenTMgOPMHO aKTUBHICTHO. Y BinbLIOCTi XBOPUX
MPUYMHK eninencii — nepuHaTarnbHa riNoKCUYHO-iLLeMiYHa
eHueanonaris, Hacmigki BHYTPILLHEOMO3KOBOIO KPOBO-
BUMMBY Ta MeHiHroeHUedaniTy, eHuedanit PacmycceHa,
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YPaXeHHs BHACcNiAoK NOpYLLEHb HEMPOHAILHOI Ta rMianbHOT
nponichepallii (kopTukaneHa aucnnasis, remimeranoeHLe-
thanis) (mabn. 2).

MicnsionepavinHuii katamues npoctexunu B 48 (100 %)
xBopwix. [icns onepadii eninenTuyHi Hanagn NPUNHUAKCS
y 23 (48 %) nauienTis (IA knac 3a wkanoto Exrens 1A), y
8 (17 %) Bunapgkax cnocTtepirany HeYacTi KOpoTKOTPUBAi

OpwuriHaAbHiI AOCAIAXKEHHS

Puc. 1. Mepeponepauiitie MPT xBopoi T. indpysHa kop-
TUKanbHa aucnnasis No6oBO-CKPOHEBO-TIM HOT AINSHKA.
A: akcianbHui 3pi3; B: KOpOHapPHWIA 3pia.

Puc. 2. MPT xBopoi T. Yepe3 12 micsuis. [ucysHa kop-
TUKarbHa aucnnasis noboBo-CKPOHEBO-TIM'SIHOT AiNsIHKY.
A: akcianbHui 3pi3; b: KOPOHapPHWIA 3pia.

Puc. 3. A: nepeponepauiiiia EEI Bkasye Ha MixikTansHy
eninenTdopMHy aKTUBHICTb NpaBoi remicdepy; b: nic-
nsonepauiida EEI nokasye cyTTeBe 3HukeHHs eninen-
T(OPMHOI aKTUBHOCTI.

aypu abo dokanbHi Hanagm (Il 3a Exrenem), y 6 (13 %)
CrOCTEPEXKEHHSIX YaCTOTa HanaAiB 3MEHLLIMINACS MEHLLIE HiX
Ha 75 % abo cyTTeBO He 3aMiHMnacs. Haiikpalwi pesynsrat
otpumanu nicng eI i MIP (Hanagw npunuHunucs y 90 %
XBopKx), a nicnst CK koHTponb 3a eninenTu4HUMK Hanagamu
cnocrepiranu Tinbku y 25 % Bunagkis (mabn. 3). Micns
000X BMIiB Kano30TOMii reHepaniaoBaHi aToHivHi Hanaan

3anopisbkuin MeguuHnii xypHan. Tom 24, Ne 1(130), ciueHb — motuin 2022 p. ISSN 2306-4145  http://zmj.zsmu.edu.ua
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Puc. 4. Mepeponepauinte MPT. Pybueso-cnaikosi, atpo-
iuHi 3MiHKM NpaBoi remiccepu roNOBHOTO MO3KY.

Puc. 5. [HTpaonepauiiihi 3HiMK1. A: andyaHe rniotny-
HO-CNalkoBe ypaxeHHs NpaBoi remicdepn ronoBHOro
MOo3Ky; B: 4insHkv pesekuii: cTpinka 1 —nepenHs ckpoHesa
noBekToMmisi, amuraanorinokamnekTomis, CTpinka 2 — ne-
penHsi nobosa nobekTomisi.

Puc. 6. A: nepegonepaljiita EET Bkasye Ha iHTepikTanbHy
€eninenTuOpMHy aKTUBHICTb Y NpaBiit T060BO-CKPOHE-
BO-TiM'SiHiA AinsHUi; B: nicnsionepauiitna EET (1 pik nicns
onepalii) Nokasye 3HIKEHHs MapokcuaMarbHoi eninen-
THOPMHOI aKTUBHOCTI.
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(apon-atakm) npunuuamnnes y 21 i3 26 (81 %) xsopux, y
KOTpUMX BOHM By o onepallii.

OnepaLiiHi ycknagHeHHs BuHuknn y 3 (6,3 %) Bunap-
kax. B ogniei autuhm yepes 5 micauis nicns MK susisunm
XPOHiYHY cybmyparnbHy rematomy, Sky Buganunu. B iHwoi
[ZiB4MHKYM Bikom 7 pokiB nicnsa O BuHUKNa rigpouedanis, Wwo
3yMOBMa HeOOXiAHICTb MOBTOPHYX NMIKBOPO-LLYHTYBaIbHUX
onepauin. Y TpeTboi AMTUHM BIKOM 4 POKM Ha OCTaHHIX
eTanax O BUHWUK MHEBMOTOPAKC, 3ynuUHWNIacs cepLesa
LiSNbHICTb; HEBiAKNaAHI peaHiMaLiHi 3axogm Janv amory
Ti BIQHOBMTW, OHaK PO3BUHYMMCS NOCTFIMOKCWUYHA iLleMiYHa
€eHuedanonaris Ta nopyLIEHHs FoMeocTasy, Lo NpU3Beni
[0 cMepTi Yepes 2 micsiui nicns onepadii. OTxe, nicnsione-
pauiiHa netanbHicTb ctaHoBuna 2,1 %.

KniviuHe cnoctepexeHnHs 1. Xeopa T., 7 pokis.
[iarHo3: cTpykTypHa BOTHWLLEBA eninencis 3 BOrHULLe-
BMMW Hanagamu, NepexonoM y ABOGIUHI TOHIKO-KMOHIYHI,
epilepsia partialis continua, hapmakopesucTeHTHa hopma,
niBoBIYHUIA CnacTUYHWIA reminapes, audy3Ha KopTrkansHa
ancnnasist NT060BO-CKPOHEBO-TIM'IHOI AinsiHkw. [lebtoT eni-
nencii —y Biui 1 poky. Otpumysana pisHi NEI (Banbnpoesy
kuenorty, kapbamasenin, okckapbaseni, Tonipomar, nesetu-
paueTam), ane 3axBOpIOBaHHS NporpecyBano. 3AicHUNM
onepaLito — npaBobiuHy yHKLiOHaNbHY nepiiHCcynspHy
remicpepoTomito, Micns SIKOi eninenTuyHi Hanaaw NPUNUHK-
nmcs. MNicnsonepavinHnii kaTamHE3 NPOCTEXWIIN NPOTATOM
3 pokiB — eninenTuyHi Hanaay npunuHKunmces (1A 3a Wwkanoto
Enreng) (puc. 1-3).

KniniyHe cnocTepexenHs 2. Xeopa [1., 14 p. [iarHos:
CTPYKTypHa BOTHWLLEBA eninencist 3 LOAEHHAMI BOTHULLIE-
BVMM Hanagamm, nepexofoM Y ABODIYHI TOHIKO-KMOHIYHI,
MOBTOPHUMY EMINENTUYHUMI cTaTycamu, dapMakopesmc-
TeHTHa ¢opma, pybLEeBO-CnaikoBe YpaXeHHs Npasoi re-
Micehepu BHACTIAOK NepUHATanbHOrO BHYTPILLHEOMO3KOBOMO
kpoBoBunuBY. [le6tot eninencii —y BiLj 5 poki. [o xipypriy-
HOro BTpyYaHHs oTpumMyBana pisHi MNEM sk moHo- abo no-
niTepanito: Banbnpoesy KUCMOTY, kapbamaseniH, Tonipomar,
neBeTupaueTam, 6eHsobapbitan, ciHekteH aeno. MavieHTui
BWKOHANM MynsTnobapHy pesekLiito: NpaBobiuHy nepeaHto
CKpOHeBy NOBGEKTOMIlO, aMuraanorinokamMnekToMito, nepe-
[HI0 no6oBy nobekTomito. MicnsonepaviinHuii katTamHe3 — 6
POKiB; €ninenTnyHi Hanaau NPUMUHUIMCS, BUHUKAOTL Mo-
onuHoki aypy (IB 3a wkanoto EHrenst) (puc. 4-6).

06roBopeHHA

MUTaHHA WOAO XipypriYHOro MiKyBaHHSA CTPYKTYPHOI
MyNbTUdOKaNbHOI (hapMakopeaucTeHTHOI eninencii no-
TpebyloTb NOCUNEHOI yBaru, BpaxoByoun TSHXKWUIA nepebir
3axBOPIOBAHHS, L0 XapaKTepu3yeTbCs TpaBMaTUYHUMK
Hanagamu, NCUXiYHUMK po3nafamu, MigBULLEHO NneTanb-
HICTHO NOPIBHSAHO 3 3aranbHot nonynsuieto. MokasaHo, LWo
CMEPTHICTb Y XBOPWX Ha eninencito y 2—3 pasu BuLLa, Hix
y 3aranbHiit nonynsuii ntogei, a puank HenepeabadyBaHol
cmepTi y xBopux Ha eninencito (Sudden Unexpected Death
in Epilepsy) y 20 pasis Buwmii [17]. Do dakTopis, Lo nig-
BULLYIOTb pU3WK HenepenbadyBaHoi CMepTi y XBOPUX Ha
eninencito, Hanexatb PapmMakopesnUCTETHICTb, HasBHICTb
CTPYKTYPHOIO YPaXXeHHS FOMOBHOMO MO3KY, paHHil aebiot
i TpuBanuit nepebir 3axBoptoBaHHs, TO6TO Maixe BCi
thakTopy, LLO BUHUKAIOTb Y XBOPKX i3 MyNbTUGOKANBHOK
eninencieto [18,19].
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OpwuriHaAbHiI AOCAIAXKEHHS

3arnopyka eteKTVBHOTO XipypriYHOro MikyBaHHs eni-
nencii — BU3HaYeHHs nokanisavii eninenTnyHoro gokyca,
110ro NOLUMPEHHS Ha (PYHKLIOHAINBHO BaXIBI AiNSHKY KOpK
TOfIOBHOMO MO3KY Ta 3'sICyBaHHS! MOXJIMBOCTI 1010 pe3ekLii
abo AUCKOHEKLT Bif iHLLIMX MO3KOBUX CTPYKTYP. Y Hallomy
[OCNimKEHHI BUKOPUCTOBYBaNM BECb apceHan AOCTYMHUX
B YkpaiHi enekTpodisionoriyHux i HerpoBidyanisavliHux
MeTOoAVK, SK-0T TpuBanuin EET-sigeomoHiTopunr, MPT-Tpak-
Torpadis, dyHkuioHansHa MPT, MP-cnekTpockonis,
O®EKT, MNET ToLwo. HuHi B YkpaiHi HeoocTynHi iHBa3uBHMIA
abo iHTpakpaHianbHWi EEM-MOHITOPYHT i3 BUKOPUCTaHHAM
cybnypanbHuX i mubnHHUX enexkTpogis. Hessaxatoun Ha
BWCOKY BapTICTb i NEBHUI PU3WK, iIHBA3UBHUIA MOHITOPUHT
HaZ3BNYaNHO KOPWUCHUI y [ESKVUX BUNafKax, sKk-0T npu
MOLLMPEHUX MynsTUnobapHux ypaxeHHsx, MPT-HeraTve-
Hili eninencii, MHOXWHHIUX YPaXXeHHSIX TONOBHOMO MO3KY
(Ty6epo3HMiA cknepos, MHOXWHHI BY3noBi retepoTonii,
MHOXMHHI KaBEPHOMM TOLLO), «MOABINHIN natonorii» («dual
pathology»), nprknagom sikoi Moxe ByTu NoeaHaHHS rino-
KamnanbHOro CKreposy 3 Mo3ackpOHEBOK reTepoTomnieto
abo LepebpanbHoto kaBepHoto [20,21].

Y i poboti onucanu cyyacHi XipyprivHi BTpyYaHHs
ANs1 NiKyBaHHS (hapMaKOPe3NCTEHTHOT MyNbTUAOKaNbHOI
eninencii, BU3Ha4nnm epekTUBHICTb | OLINbHICTb iHTerpaLii
TPaAULIAHNX | HOBITHIX LiarHOCTUYHUX, HENPOXIPYPriYHNX
TEXHOMOTii.

KOrHiTMBHI nopyLUeHHs BiacyTHi abo MiHiManbHi y
XBOPUX, SkuM 3giicHunn MIP ta ®T, a B giteit, kUM Bu-
KOHarnm KanosoToMito, AiarHOCTyBanu CyTTEBY 3aTpUMKY
MCUXOMOTOPHOTO PO3BUTKY. [MiATBEpAKEHHS Lboro — 13 i3
18 (72,2 %) oci6, sikum BukoHanm MK, manu eninentuyxy
eHuedanonarito. bepyuu 4o ysaru, L0 Kano3oToMito 34iic-
HWIW XBOPUM 3i CTPYKTYPHO-(DYHKLOHaNBHAMW 3MiHaMK B
060X MiBKYNsIX FONIOBHOIO MO3KY, MOXXHa NpUMyCTUTU: Came
[BOGIYHE YpaXKEHHS FONIOBHOTO MO3KY — OfIH i3 MPOBIgHWX
(hakTopiB pU3NKy PO3BUTKY NCUXIYHUX PO3NAZiB Y XBOPUX
Ha eninencito, 0cobnnBo B NaLliEHTIB AUTSYOTO BiKY.

Y BOCTynHii haxosiit nitepatypi BUSBUNN HEBEMUKY
KinbKicTb nyonikaLii, y Skux HaBeLeHO CyqacHi nigxoam 4o
XipypriyHoro nikyBaHHs MynbsTchokansHoi eninencii. Ane
BinOyBaeThCA 30iMbLUEHHS KOHTUHIEHTY XBOPUX i CieKTpa
HepoXipypriyHuX yTpyyaHb Nig Yac nikyBaHHS Liei nato-
TIOrii, O MOXHA MOSICHUTL CTPIMKVM MPOrPECOM Cy4acHMX
[iarHOCTUYHMX | HeMpOXIpypriYHMX TexHonorin. 3bepiraeTb-
€S NPUHLMM MYNETUANCLUMNITIHAPHOIO Ta iHAMBIAYanbHOro
MigXoAiB Y BU3HAYEHHI MOKa3aHb i BUAY HEMPOXIPYPrivYHOro
BTPYyYaHHs [22].

Y uivt poboTi HaBeaeHi pe3ynsTaTi XipypriyHoro nikyBaH-
Hs MynbTUdOKanbHoI eninencii. MokasaHo, LWo Hanedek-
TUBHILLIA BT XIPYPriYHOTO NiKyBaHHS — NOEOHaHHS pe3ekuii
Ta AMCKOHeKLUii eninenTuyHoro dokyca. Take 3aBOaHHS
MOXHa BUpILLMTK, BUKkoHaBLUM MJIP | I Came nicns Takux
onepaviin npunuHeHHs abo cyTTesui perpec Hanaais (1 i ll
kracw 3a Lwkaroto EHrens) cnoctepirann y 100 % xBopux.
Lli pesyniraTt 36iraloTbes 3 Cy4acHUMM 3aKOPAOHHUMM Aa-
HUMK [23-27]. 130nb0BaHa Kano30ToMist MEHLL e)eKTUBHA.
Lle MOXHa NOSICHUTM KinbkoMa dhakTopamm: HEMOXIMBICTIO
pe3ekuji eninenTuYHoOro ¢hokyca Ta HasBHICTIO ABOGIYHUX
CTPYKTYPHO-eNeKTpoqi3ionoriYHNX 3MiH rOfIOBHOMO MO3KY.
Brim nokasanu, Lo Kano3oTomisi ePeKTUBHO YCyBaE re-
HepanisoBaHi aToHIYHi Hanaaw (ppon-aTaku), WO crpusie
iCTOTHOMY NOMIMLLEHHIO AKOCTI XWUTTA LiTen.
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AKTyanbHUMKU 3anuULIaoTLCA NPoGnemMu fiarHocTuy-
HOTO CMeKTpa, SK-0T MOXIMBICTb BUKOHAHHS iHBa3MBHOTO
EEr-moHiTopuHry. Ha xanb, HWHI BNPOBaMKEHHS LibOro
00CTeXeHHs yCKnagHeHe HefocTaTHIM (hiHaHCyBaHHAM
MEAMLMHM B HaLLI AepxaBi.

OTxe, onTumarnbHa HedpoXxipypriyHa TakTuka miky-
BaHHS MynbTUAOKanbHOI eninencii nonsirae B 4OTPUMaHHI
6anaHcy Mix BICOKOI0 iIMOBIPHICTIO KOHTPOIO HaA eninen-
TUYHUMUW Hanagamm Ta HU3bKM PU3VKOM HEBPOMOTIYHIX,
MCUXOMOrYHMX micnsonepayinHnx ycknagHeHb. Halui
pesynsrat nokasanu: MITP, ®F, kombiHoBaHi pe3eKuiiHi
onepaLii Ta kano3oTomii — echeKTUBHWI | Ge3NeYHMIN Me-
TOA XipypriyHOro nikyBaHHs MyrnbsTUdOKanbHOI eninencii.
Meta ¢hyHKLiOHaNbHOI AMCKOHEKLT, a came Kano3oToMii,
— BrokyBaHHs NOLUMPEHHS eninenT1hOpMHOI aKTUBHOCTI Y
XBOPUX, KM He MokasaHa pesekLiiHa onepalis. KoHTporb
HaZ eninenTUYHUMK Hanagamu, Hopmanisais enekTpo-
chisionoriyHoi akTWBHOCTI rONOBHOMO MO3KY, 3anobiraHHs
BTOPWMHHOMY eninenToreHesy, 3MEHLIEHHs HeraTuBHOI Aii
MEM LwnsXoM 3MEHLUEHHS [031 NOMINLLYIOTb SKICTb XUTTS
XBOpPUX, 3anobiraloTb PO3BUTKY MCUXIYHUX i KOTHITUBHMX
po3nagis.

BucHoBKH

1. QudbepeHuirioBanuii nigxig fo Bubopy Buay xipyp-
MYHOrO MiKyBaHHS — KIO4OBUIA hakTop, LU0 BNNvBaE Ha
MOKpALLEHHs Pe3ynbTaTiB XipypriYyHoro nikyaHHs, nonin-
LUEHHS! SIKOCTI KUTTS Ta couianbHO-nobyToBOI aganTauii
XBOPMX Ha MynbTUEOKanbHY eninencito.

2. MNoegHaHHS pesekuiiHMX onepawin i AUCKOHEKLT
np13BOANTb 40 GNOKYBaHHS NAPOKCM3MarbHOI aKTUBHOCTI
eninenTu4Horo ookyca, Nokari3oBaHoOro B Mexax ofHiel
niBKyi.

3.'Y pasi 4B0OGIYHOO ypaXKeHHS FONOBHOTO MO3KY, KO
CnocTepiralTb reHepasnisoBaHi aToHiYHi Ta MIOKIOHIYHI
Hanagu, onepaLlieto BUOOPY B AiTEN € Kano3oToMis.

MepcnekTMBu nopanblumMx AocnigkeHb. HacTynHi
JOCTIDKEHHS MatoTb ByTU CrpsSIMOBaHI Ha YOCKOHANEHHS!
nepeaonepawinHoro 0BCTeXeHHs XBOPUX Ha MyNbTUAO-
KanbHy eninencito 3 BUKOPUCTAHHAM Cy4YaCHWX HEnpo-
BisyanisauinHnx Ta iHBa3MBHUX enekTpoi3ioNnoriyHmnx
TexHonorii. MNoeaHaHHs UMX MEeToiB [iarHOCTUKM JacTb
3MOry BM3HAUWTW TOUHY FoKanisavito eninentuyHoro go-
Kyca, LUNsSIXy MOLUMPEHHS! eninenTUYHOI aKTUBHOCTI, @ OTxXe
obpat onTUManbHy XipypriyHy TakTuky. BukopucTaHHs
HOBITHIX HEMPOXIPYPriYHNX TEXHOIONiN, SK-OT HENpOHaBi-
rauii, ynsTpasBykoBoi acnipauii, iHTpaonepauiHoro Hem-
POMOHITOPUHTY, KopTUKOrpadii, Cy4acHUX MiHiiHBa3MBHUX
CTEPEOTAKCUYHMX BTPYYaHb, CNPUSTUME MiLBULLEHHIO
edekTUBHOCTI Ta 6e3neqHOCTi XipypriyHoro nikyBaHHS
MavjiexTIB i3 TSXXKUMM hopmamu eninencii.
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The aim of this work is to study morphometric characteristics and distribution of CD56-positive cells in guinea pig lung in the dy-
namics of experimental allergic inflammation.

Materials and methods. We studied the distribution and quantitative changes of CD56-positive cells in guinea pig lung in
the dynamics of experimental allergic inflammation using histological, histochemical, immunohistochemical, morphometric and
statistical methods.

Results. The number of CD56-positive cells increased in the dynamics of experimental ovalbumin-induced allergic inflammation.
The increase in the mean number of CD56-positive cells was found in the early period of allergic inflammation (on the 30% day,
experimental group I1) by 64.5 % (P*/** < 0.001) compared to the control group and by 56.4 % (P* < 0.01) compared to the 23 day
of examinations (experimental group I). The following increase in the mean number of CD56-positive cells by 60.2 % (P*/** < 0.001)
was detected in group Ill compared to the 23 day of the experiment (group I). However, the mean number of CD56-positive cells
was shown to be decreased by 51.5 % (P*/** < 0.001) in group IV compared to the 36" experimental day (group lll).

Conclusions. CD56-positive cells are located in the pulmonary interstitium. The number of CD56-positive cells is statistically
significantly increased in group 1l in the late stages of the allergic inflammation indicating an active involvement of these cells in
maintaining allergen-induced airway inflammation.

Xapakrepuctuka CD56-N0O3UTUBHUX KAITUH Y A€TeHAX MOPCbKOI CBUHKH
B AMHaMILli eKcnepuMeHTaAbHOrO aAepriyHoro 3ananeHHs

C. C. Monko, B. M. €BTywweHKo, I. A. 3iapaluko

MeTa po60oT# — BUBYEHHS MOPPOMETPUYHOT XapakTepucTykm Ta poanoginy CD56-N03UTUBHNX KNITUH Y NETeHsX MOPCBKMX CBUHOK
Y AVHAMILi eKCriepuMeHTanbHOro oBanbOyMiH-iHAYKOBAHOTO anepriyHoro 3ananeHHs.

Marepianu Ta meTogu. Busunnu poanogin i kinbkicHi 3MiHu CD56-N03MTUBHUX KIITUH Y NETeHsIX MOPCLKWUX CBUHOK Y AVNHAMILL
€KCMepUMEHTaIIbHOTO aneprivyHoro 3anarneHHs 3 BUKOPUCTaHHSAM FiCTONONYHOrO, FiCTOXiMIYHOTO, iIMYyHOTICTOXiMIYHOrO, Mopdome-
TPUYHOTO Ta CTaTUCTUYHOMO METOLB.

Pesynktati. Y guHamili ekcnepuMeHTanbHOro oBanbbyMiH-iHayKOBaHOTO anepriyHoro 3ananeHHst cnoctepiranit 30inbLeHHs
kinbkocTi CD56-no3uTtnBHKX KNiTMH. CepeaHs kinbkicTs CD56-N03NTUBHUX KNiTUH 3BinbLlumnnack y paHHLOMY nepiogi anepriyHoro
3ananenHs (Ha 30 foby, Il ekcnepnmeHTansHa rpyna) Ha 64,5 % (p*/** < 0,001) NOpIBHAHO 3 KOHTPOMBHOI TPyNoto, Ha 56,4 %
(p* < 0,01) nopisHsaHO 3 23 poboto cnoctepexeHHs (I ekcnepuMeHTanbHa rpyna). Hagani 30inblieHHs cepeaHboi KinbKocTi
CD56-no3nTNBHUX KNITUH BCTAHOBMAW B Ni3HLOMY Nepioai anepriyHoro 3ananeHHs (Ha 36 Aoby) Ha 60,2 % (p*/** < 0,001) nopis-
HsIHO 3 23 fo6oto excnepumeHTy (I ekcnepumeHTarnbHa rpyna). Cnoctepiranu 3HWKEHHS cepenHboi KinbkocTi CD56-N03NTUBHUX
KNiTWH Ha 44 foby ekcnepnmeHTy Ha 51,5 % (p*/** < 0,001) nopieHsHO 3 36 fobok0 cnocTepeskeHHs B IIl ekcnepumeHTanbHin rpyni.

BucHoBku. CD56-N03UTVBHI KNITUHW NOKani3yloTbCs B NereHeBOMy iHTepCTuLii. HaibinbLy cTaTMCTUYHO 3HauyLue 3BinbLueHHs
kinbkocTi CD56-M03NTUBHUX KNITUH BUSIBANKW Y TBApUH || ekcnepyMeHTanbHoi rpyni B Ni3HbOMY Nepiogi aneprivHoro 3anarexHs, wo
CBiAYNTL NPO aKTUBHY y4acTb CD56-N03UTUBHMX KNITUH Y MigTPUML NPOLieCy aneprivyHoro 3ananeHHs B IEreHsiX MOPCHKIX CBUHOK.

Xapakrepuctuka CD56-noA0KUTEABHBIX KAETOK B AETKUX MOPCKOM CBUHKH
B AMHAMUWKE 3KCNEPUMEHTAAbHOIO aAA€PrUYeCKOro BOCNaneHHs

C. C. Monko, B. M. EBTywwieHko, I A. 3uppaLiko

Lienb paboTbl — 13yyeHne MOpdOMETPUYECKON XapakTepucTukn 1 pacnpeneneHns CD56-nonoxmTenbHbIX KNeTok B NErkux
MOPCKWX CBUHOK B MHAMWKe 0BarbbyMUH-MHAYLMPOBAHHOTO SKCMEPUMEHTAIbHOTO annepritieckoro BocnamneHus.

Marepuansi v MmeToabl. Vlsqunm pacnpefenexHne U Konm4eCcTBeHHbIe U3MEHEHUA CD56-n0noxuTENbHbIX KIETOK B NEMKMX MOPCKUX
CBMHOK B AHaMU1Ke 3KCNnepuMeHTalibHOro annepruyeckoro BocnaneHus ¢ UCnorb3oBaHMeM rmctonorn4eckoro, rMcTtoxmumMmmn4yeckoro,
VMMYHOTUCTOXMMNYECKOTO, MOpd)OMeTpI/I‘-IeCKOI'O M CTaTUCTUYECKOro METOA0B.

Pesynbrathbl. B guHaMuke aKCnepUMEHTaNbHOMO 0BanbOyMUH-MHAYLMPOBAHHOIO anfepriiyeckoro BocnaneHns Habnoganu
yBenuuyeHne konuyectsa CDS6-nonoxutensHbix kneTok. CpeaHee konuyectBo CD56-NoNOXUTENbHBIX KNETOK YBENWMYUIIOCH B
paHHeM nepuopge annepriyeckoro Bocnanexus (Ha 30 cyTku, || akecnepumeHTanbHas rpynna) Ha 64,5 % (p*/** < 0,001) no cpae-
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HEHMIO C KOHTPOITbHOM rpynnoi, Ha 56,4 % (p* < 0,01) no cpaBHeHmto ¢ 23 cyTkamu HabrnoaeHus (| akcnepyuMeHTanbHas rpynna).
lMocnenytoLee yBenuyeHve cpeaHero konmyectsa CD56-NoNoKUTENBHBIX KIETOK OTMEYEHO B NO3AHEM NEPUOAE anneprnieckoro
BocnarneHns (Ha 36 cyTku) Ha 60,2 % (p*/** < 0,001) no cpaBHeHWto ¢ 23 CyTkamn aKcnepumeHTa (I akcnepuMeHTanbHas rpyn-
na). OgHako nokasaHo CHWKeHVe cpegHero konuyectea CD56-NoNoXMTENbHBIX KNETOK Ha 44 cyTku akcnepumeHTa Ha 5,15 %
(p*/** < 0,001) no cpaeHeHuto ¢ 36 cyTkamu HabnogeHus B Il akcnepuMeHTansHow rpynne.

BbiBoabl. CD56-nonoxuTenbHbIe KNETKV NTOKanuayoTes B IEFOYHOM MHTepCTULMU. Hanbonee cTatucTuyecku 3HauMmoe yBenu-
YeHwe konuyecta CD56-NONOXUTENBHbIX KIETOK YCTAHOBMEHO Y XUBOTHBIX |11 SkCnepuMeHTanbHOM rpynnbl B NO3[HEM neproae
annepri4eckoro BoCManeHms, 4To CBUAETENLCTBYET 00 akTMBHOM yyacTum CD56-NonoxumTenbHbIX KNETOK B NOAAEPKaHUM Npo-

Liecca annepriu4eckoro BocnaneHus B NErKNX MOPCKUX CBUHOK.

Neural cell adhesion molecules (NCAMs), or CD56, are
specifically expressed on neural, peripheral neuroectoder-
mal, neuroendocrine cells and tumors. These molecules
constitute the immunoglobulin super-family of cell-surface
adhesion proteins involved in direct cell-cell adhesion [1].
CD56 is also found on natural killer cells, natural killer-like
T cells, dendritic cells and seromucous glands [1,2]. There
are three basic isoforms of CD56 (NCAM-120, NCAM-140
and NCAM-180) generated by alternative splicing from a
single gene, differing in the intracellular domain length [2,3].
CD56 is often considered as a marker of neural lineage com-
mitment due to its discovery location [1,4]. One of the most
important key cells of local immunity in lung are pulmonary
neuroendocrine cells (PNECs) [5-8]. Given the expression
of neuroendocrine differentiation markers by PNECs, there
is a high probability that PNECs positively interact with CD56
[1,9]. PNECs transmit signals directly to innate lymphoid
cells 2 (ILC2) for reception and response to environmental
stimuli that enter the airways [10]. PNECs are involved in
both innate and adaptive immune responses to inhaled aller-
gens [11]. Nowadays, neuronal mechanisms of activation of
innate and adaptive imunity are actively studied by scientists
worldwide [12,13]. Still, the CD56-positive cell distribution
in guinea pig lung in the dynamics of experimental allergic
inflammation remains an opened question.

Aim
The aim of our work is to study morphometric characteristic

and distribution of CD56-positive cells in guinea pig lung in
the dynamics of experimental allergic inflammation.

Materials and methods

Forty-eight sexually mature male guinea pigs (450-600
gram) were weighed and kept in a vivarium of Zaporizhzhia
State Medical University with free access to ovalbumin
(OVA)-free food and water. The experimental protocol was
followed the published guidelines (Strasbourg, 1986; Kyiv,
2006). Animals were assigned equally into six experimental
groups of 8 guinea pigs each. Groups |-IV were OVA-sen-
sitized (Sigma Aldrich, USA) guinea pigs with the use of
aluminum hydroxide (alum) adjuvant (AlumVax Hydroxide
vaccine adjuvant, OZ Biosciences, France), followed by
OVA aerosol challenge. Group V were sensitized and
exposed to saline guinea pigs and served as a control.
Group VI was presented by intact animals (norm). The
experiment was ended in each experimental endpoint (23,
30, 36 and 44 days).

Allergic airway inflammation was induced by subcuta-
neous injection of OVA solution and aerosol challenge with
OVA through nasal inhalation (0.5 mg/mL per animal) mixed

with alum (10 mg/mL in saline per animal) on days 0, 7 and
14. From day 21 to day 28, the animals were exposed to
aerosolized OVA (10 mg/mL in saline) for 15 min using a
nebulizer device (Little Doctor International, Singapore,
LD-211C) coupled to a plastic chamber [14].

Lungs were removed and fixed immediately in 10 %
neutral buffered formalin. Formalin-fixed, preserved by
progressive alcohol dehydration, paraffin wax-embedded
lung specimens were selected for histological preparation
of 5-uym-thick sections and stained with hematoxylin and
eosin. Laidlaw silver impregnation was used to identify
pulmonary neuroendocrine cells and neuroepithelial bodies
[15]. Argyrophilic granules of neuroendocrine cells have
the ability to accumulate silver ions, while metallic silver
appears only on light or after adding an external reducing
agent. The argyrophilic reaction product was deposited in
the cytoplasm in the form of small dark brown granules.

Paraffin-embedded sections were immunohistochemi-
cally stained using monoclonal antibodies Mo a-Hu CD56
Antigen, Clone T199 (Thermo Scientific, USA). Dewaxing
and rehydration with simultaneous high-temperature anti-
gen retrieval was performed by heating with an autostainer
using a PT-module (Thermo Fisher Scientific, USA) in
Dewax & HIER buffer H (Thermo Fisher Scientific, USA)
(pH = 9.0). The sections were incubated with 3 % H,0,
to block endogenous peroxidase activity and proteins
were removed. Incubation with primary antibodies was
performed according to the manufacturer’s instructions,
visualization of the IHC reaction was performed using an
UltraVision Quanto HRP + DAB System (Thermo Scientific,
USA). Sections were stained with Mayer’s hematoxylin
and embedded in the Cytoseal. Complex morphometric
examinations were carried out under a Carl Zeiss Primo
Star microscope equipped with a digital Axiocam for
photomicrographs using the ZEISS ZEN 2011 software.
Following the immunohistochemical staining on the serial
cross sections, the total number of CD56-positive cells per
unit area of 5000 um? was counted, on ten areas of three
sections of each specimen captured from the middle lobe
of the right lung using a microscope with an oil immersion
objective (x1000).

Data were represented as mean + standard deviation
[SD] for all parameters. The data were analyzed using
the standard software package Microsoft Office Excel
2010 and Statistica for Windows 13 (StatSoft Inc., No.
JPZ8041382130ARCN10-J), the libraries SciPy (BSD
License), NumPy (BSD License), pandas-profiling (MIT Li-
cense), pandas (BSD License). We used the library Matplot-
lib (BSD License) for the Python programming language to
visualize the processed data. The hypothesis of the normal
data distribution was verified using the Kolmogorov—Smirn-
ov test and the Shapiro-Wilk test. Statistical significance

Zaporozhye medical journal. Volume 24. No. 1, January — February 2022
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Fig. 1. Distribution of CD56-positive cells and cells stained positively with silver impregnation in guinea pig lung. Group Il (1a, 1c). Group Il (1h, 1d). 1a: cells stained positively with
silver impregnation located in bifurcation of terminal bronchiole to respiratory bronchiole; 1b: neuroepithelial body surrounded by bronchiolar exocrinocytes located in bifurcation of
small airways to terminal bronchioles; 1¢, 1d: CD56-positive cells located in pulmonary interstitium. Staining: 1a: Laidlaw silver impregnation; 1h: haematoxylin and eosin; 1c, 1d:

immunohistochemical identification of CD56-positive cells. 1a, 1b: x400. 1c, 1d: x1000.

between different groups were calculated using the Student
t-test (P) for continuous variables and Whitney—Mann
U-test (P**) for variables with abnormal distribution. The
data were expressed as the median (Me) with interquartile
range (Q1; Q3). The results were considered significant at
alevel of P < 0.05.

Results

Alow number of CD56-positive cells are normally presentin
guinea pig lung. Itis of note, that CD56-positive cells showed
a diffuse cytoplasmic staining in pulmonary interstitium in
the specimens. However, it is worth remarking that CD56
was not found in the epithelial layer of bronchial mucosa,
therefore type | PNECs (‘opened” type) did not express
CD56. Nevertheless, we revealed positively stained by
silver impregnation cells in the epithelium of the terminal
airways (Fig. 1a). Apparently, it was possible to identify
these cells as PNECs type |, localized, as far as is known,
in bifurcation of terminal airways, at the junction of small
airways and terminal bronchioles or the latter and respiratory
bronchioles. PNECs were often collected into neuroepitheli-
al bodies - clusters of 6-8 cells, surrounded by bronchiolar
exocrinocytes or club cells (Fig. 1b). The latter, according

3anopisbkuin MeguuHnii xypHan. Tom 24, Ne 1(130), ciueHb — motuin 2022 p.

to our observations, were confined to the terminal and re-
spiratory bronchioles, had a cuboidal or pyramidal shape,
the narrowed apical part protruding into the airway lumen.

The second type of PNECs (“closed” type) was revealed
in the pulmonary interstitium, frequently in the wall of re-
spiratory bronchioles and in alveolar ducts. Oval-shaped
PNECs Il type with long cytoplasmic processes were
frequently localized between capillary endotheliocytes and
alveolocytes. Similar cells with such morphological features
showed a positive reaction with anti-CD56 mAb in our study
(Fig. 1c, 1d).

A difference in the number of CD56-positive cells in
guinea pig lung was not statistically verified (P*/** > 0.05) be-
tween animals of the intact and control groups, indicating no
influence of the experimental protocol on the morphometric
data changes (Fig. 2). Therefore, we compared the results
of the experimental and control groups.

The mean number of CD56-positive cells was
2.88 £ 0.09 per 5000 pym? in the intact group animals, but
it was found to be increased in the dynamics of experi-
mental OVA-induced allergic inflammatory process. The
mean number of CD56-positive cells increased in the early
stages of allergic inflammation (on the 30" day, group II) by
64.5 % (P*/** < 0.001) in comparison with the control, and by

ISSN 2306-4145  http://zmj.zsmu.edu.ua



82

Original research

CD56+ cells (number/5000 ym?)

ISSN 2306-4145  http://zmj.zsmu.edu.ua

12

10

.

I

T

1

Group 1

Group2  Group 3 Control

Group 6
group

Group 4

Fig. 2. Immunohistochemical quantification of CD56-positive cells in guinea pig lung after OVA
administration. *: P < 0.05 (t-test); **: P < 0.05 (U-test) compared to the control animals. Me (Q1;
Q3). M SD. N = 8. The median (Me) is shown by the green line. Outlier is shown by the circle.

56.4 % (P* < 0.01) compared to the 23" day of examination
(group ) (Fig. 2).

The following increase in the mean number of
CD56-positive cells by 60.2 % (P*/** < 0.001) was detect-
ed in group lll compared to the 23 day of the experiment
(group l)and by 67.6 % (P*/**< 0.001) compared to the con-
trol group. However, the mean number of CD56-positive
cells was shown to be decreased by 46.8 % (P*/** < 0.01)
in group IV compared to the 30th day (group Il) and by
51.5 % (P*/** < 0.001) compared to the 36" experimental

day (group Ill).

Discussion

In the present study, we have proved quantitative changes of
CD56-positive cells in OVA-sensitized and challenged gui-
nea pig lung in the dynamics of experimental OVA-induced
allergic inflammation. We used guinea pigs (Cavea porcellus
—mammals in the Caviidae family) for the model of allergic
inflammation. These animals, due to many similarities in
immunological reactions, the respiratory system sensitivity,
susceptibility to allergic diseases to humans, are a useful
model for studying the allergic airway inflammation [16].
We tested the use of CD56 NCAM as the marker for
immunohistochemical identification of PNECs in our study.
The results presented also have demonstrated for the first
time the increased mean number of CD56-positive cells in
OVA-sensitized and challenged guinea pig lung at the early
stages of allergen-induced airway inflammatory process us-
ing the model of allergic asthma. We have observed the sta-
tistically significant increase (P*/** < 0.001) in the mean
number of CD56-positive cells, beginning in group I, which
was about 3 times the number of the control animals. The
increased number of CD56-positive cells has been detected
at the late stages of allergen-induced airway inflammatory
process. We have shown a downward trend in the mean
number of CD56-positive cells in group IV (4.12 + 0.40 per
5000 pm?, P** < 0.001) compared to that in the previous

period of examinations, since the CD56-positive cell mean
number was much the same as in the group V.

In addition, given the similar results with the use of
CD56 in studies of other scientists [17,18] showing a strong
CD56 staining pattern in small cell lung carcinoma (small cell
carcinomas with positive CD56 staining indicate a neuroen-
docrine phenotype), CD56 may also be a useful marker for
PNECs. To assess peripheral nerve sheath tumor, scientists
used CD56 staining and confirmed neuronal origin of tumor
cells to differentiate from other phenotypes [19]. Our findings
are in agreement with the above reports. Hence, it would
be possible to use CD56 NCAM as a marker for immuno-
histochemical identification of pulmonary neuroendocrine
cells Il (“closed”) type, if it is confirmed by other markers of
neuroendocrine differentiation [20-23].

On the other hand, CD56 is a marker of natural killer
cells, but, in fact, can be expressed by other immune cells,
such as gamma/delta and alpha/beta T cells, dendritic
cells, monocytes [24,25]. Natural killer cells are prototypes
of innate lymphoid cells and expressed in humans by
CD56 in the absence of CD3 [1,26,27]. The reason why
NK cells and other immune cells express CD56 remains to
be determined. Potentially, the presence of CD56 displays
the degree of differentiation and activation, similar to HLA-
DR or CD69 [27].

Conclusions

1. The most statistically significant increase in the mean
number of CD56-positive cells is observed in group Il by
67.6 % (P*/** < 0.001) in comparison with the control ani-
mals and by 60.2 % (P*/** < 0.001) as compared to the 23
day of the experiment (group 1), indicating an active involve-
ment of CD56-positive cells in maintaining allergen-induced
airway inflammatory process.

2. The study results revealed the applicability of an-
ti-Human monoclonal antibody CD56 cross-reaction with
the cells of guinea pig lung. Hence, it would be possible to
use CD56 neural cell adhesion molecule as the marker for
immunohistochemical identification of pulmonary neuro-
endocrine cells Il (“closed”) type, if it is confirmed by other
markers of neuroendocrine differentiation.
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Kidney and urinary tract diseases play an important role in the disease distribution in most countries of the world. The pharma-
ceutical industry offers many means for the treatment and prevention of these diseases, but there is a trending tendency to pay
more attention to herbal medicines, their empirical application and scientific study.

The aim of this research is to study anti-inflammatory properties of standardized herbal composition BNO 2103 in a model of
paw inflammation in rats caused by different phlogogens to justify the use of it in the treatment of chronic kidney disease (CKD).

Materials and methods. The experimental study was performed using 90 male white outbreed rats weighing 150-200 g, which
were divided into 3 series of 30 animals each, each series included 3 groups. Inflammation of the paw was induced by subplantar
administration of phlogogens — zymosan, histamine and serotonin. The study agent and the reference drug, diclofenac sodium,
were administered intragastrically (i. g.) once. Edema was observed and recorded, and anti-inflammatory activity (AIA) was as-
sessed in 0.5, 1.0, 2.0, 3.0 and 6.0 hours after phlogogen injection.

Results. BNO 2103 showed a remarkable anti-exudative effect in the model of zymosan and histamine edema, being significantly
superior to diclofenac sodium. In the serotonin edema model, BNO 2103 was significantly superior to the comparator by the end-
points, showing the moderate but prolonged anti-exudative effect.

Conclusions. BNO 2103 has the significant anti-inflammatory effect, exerting an inhibitory effect on exudative inflammation
caused by various phlogogens (zymosan, histamine, serotonin), mainly acting on the lipoxygenase pathway of arachidonic acid
conversion, which is most likely due to the presence of flavonoids. This allows us to consider BNO 2103 as a promising drug for
the treatment of CKD.

Bnaue ditoHipuHrosoro 3acob6y BNO 2103 Ha nepebir ekcnepMmeHTaAbHOIO
€KCYAATUBHOIO 3aNaA€HHSA, BUKAMKAHOTO PisHUMK GAOroreHamu

B. B. UepHux, I. A. 3ynaHeup, C. K. LLebeko

XBOPOOY HUPOK | CEHOBYMBIAHMX LLNSIXiB MOCIAAt0TL BAXKIMBE MiCLIE Y CTPYKTYPi 3aXBOPIOBAHOCTi HAaceneHHs BinbLIOCTi KpaiH CBITY.
®apmaLeBTHYHa iHAYCTPIsS NponoHye 6araTo 3acobiB 415 NiKyBaHHS Ta NPOINaKTUKY LiX 3aXBOPOBaHb, ane CrnocTepiralTh TeH-
[eHL;to 4O NOCMMEHHS HayKOBOro IHTEPeCy [0 npenapariB POCAMHHOMO MOXOMKEHHS, IX EMMIPUYHOTO 3aCTOCYBaHHS Ta BUBYEHHS.

MeTa po60oTH — JOKNIHIYHE BUBYEHHS NPOTM3ananbHUX BAaCTMBOCTEN CTaH4APTU30BaHOI pocnmHHOi komnoauuii BNO 2103 Ha
MOZensiX 3ananeHHst nanv B LLypiB, L0 BUKNMKaHe Pi3HUMM driororeHamm, Ans obrpyHTyBaHHs 3acTocyBaHHs 3acoby B Tepanii
XPOHIYHOT XBOPOOYM HMPOK (XXH).

Marepianu Ta MmeToau. EkcnepumeHTansHe AocnigpeHHs 3aiicHnnm Ha 90 camusix 6invx 6e3nopogHux wypis macoto 150-200T,
SKux noginunu Ha 3 cepii no 30 TBapUH, KOXHa Cepist BKo4ana 3 rpynu. 3ananeHHs nany MogentoBanu 3a JonoMorot cybnnaH-
TapHOro BBEAEHHS (hIOTOreHiB — 3MMO03aHy, ricTaMiHy Ta CepoToHiHy. [locnimkyBaHuii 3acid | npenapat NopiBHAHHS (anknodeHak
HaTpito) BBOAMIM BHYTPILLHBOLLINYHKOBO OAHOPa30B0. CnocTepekeHHs, dikcaLito 06’'emy Habpsiky Ta OLHIOBaHHS NpOTU3ananbHoi
aktusHocTi (M3A) agiricHunu yepes 0,5, 1,0, 2,0, 3,0 Ta 6,0 roguHm nicns BBEAEHHS (hororeHy.

Pesynitati. BNO 2103 xapakrepu3yBaBCs BUPaXEHO aHTUEKCYAATUBHOI [i€t0 Ha MOAENi 3MMO3aHOBOrO Ta ricTaMiHOBOMO
HabpsikiB, BiporigHO nepeBepLUMB AuknodeHak Hatpito. Ha moaeni cepoToriHoBoro Habpsiky BNO 2103 BiporigHo nepesep-
LMB pedhepeHc-npenapar y KiHLEeBMX TOYKaxX CMOCTEPEKEHHS, NOKa3aBLLUM NOMIPHUIA, ane NPONOHIOBaHWUI aHTUEKCYAATUBHUNA
edexT.

BucHoBku. BNO 2103 xapaktepusyeTbcs CyTTEBUM NpOTU3ananbHUM eDekToM, 3AINCHIOYM iHriByBanbHUIA BRAMB Ha ekcyaa-
TUBHE 3anarneHHsl, BUKNKaHe pisHuMK cpriororeHamu (3UMo3aH, ricTamiH, CepOTOHiH), Aie 3AeBinbLIoro Ha NinooKCUreHasHui
LUNSX NEepeTBOPEHHS apaxifOHOBOI KUCMOTH; NMOBIPHO, Lie 3yMOBMEHO HasiBHICTIO (hnaBoHoiaiB y cknagi 3acoby. Omxe, BNO
2103 MOXHa BBaXxaTn NepcrnekTUBHUM NikyBanbHUM 3acobom ans Tepanii XXH.

Bauanue ¢utoHupunrosoro cpepctsa BNO 2103 Ha TeueHUe aKcnepUMeEHTaAbHOTo
3KCCYAQTUBHOI0 BOCMAAEHUA, BbI3BaHHOrO pasHbIMU pAOroreHamu

B. B. UepHbix, U. A. 3ynaHew, C. K. LLie6eko

BonesHn noyek 1 MOYEBBLIBOASALLMX MYTEN 3aHUMAKOT BaXHOE MECTO B CTPYKTYpe 3aboneBaemMocTi HaceneHust GonbLuMHCTBa
cTpaH Mupa. GapmaLeBTYeckas UHLYCTPUS NpeArnaraeT MHOTO CPEACTB NS NeYeHNst M NpodunakTuki 3Tx 3abornesaHuil, Ho
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HabmtoJalT TEHAEHLMIO K YCUIIEHNIO HAY4YHOrO MHTEpeca K npenapatam pacTUTENbHOMO NPOUCXOXKAEHWS, NX 3MMMPUYECKOMY
NPUMEHEHMIO 1 U3YUEHMIO.

Lienb paboTbl — JOKNMHUYECKOE U3YyYeHIEe NPOTUBOBOCTANUTENbHBIX CBONCTB CTaHAAPTU3NPOBAHHOW PacTUTENbHOM KOMNO3W-
v BNO 2103 Ha Mogenu BocnarneHus narbl y KpbIC, BbI3BAHHOMO pa3nuyHbIMK ¢riororeHamu, Anst 060CHOBaHWS MPUMEHEHUS
CpencTBa B Tepanum XpoHudeckoit bonesHu novek (XBI).

Matepuansi n MeToAbl. OKCepuMeHTarnbHoe uccnegoBaHue nposeaeHo Ha 90 camuax Genbix 6ecnopogHbIX KPbIC Maccoi
150-200 r, koTOpbIX Nogenunn Ha 3 cepum no 30 XMBOTHbIX, Kaxkaas cepus Bkmtodana 3 rpynnel. Bocnanexve nanbl Mogenu-
poBasu ¢ MOMOLLbO Cy6rnnaHTapHOro BBEAEHUS (HIIOTOreHOB — 31MMO3aHa, MMCTaMUHa U CepoToHMHa. Vccnenyemoe cpencTso v
npenapar cpaBHEHS (AUKNodeHaK HaTpKst) BBOLAWIW BHYTPUXKENYLOYHO OAHOKpaTHO. HabnogeHue v dukcaumio 06bEma oTeka,
OLEeHKy npoTuBoBocnanuTensHomn aktueHocTy (MBA) nposoaunmn Yepes 0,5, 1,0, 2,0, 3,0 1 6,0 yaca nocne BeeaeHVs dnororeHa.

Pesynkratbl. BNO 2103 nposiBun BblpaXeHHOe aHTW3KCCyAaTUBHOE LEMCTBME HA MOAENM 3MMO3aHOBOrO W TMCTaMUHOBOTO
OTEKOB, LOCTOBEPHO NPeB30LLEN AuKknodeHak HaTpus. Ha Mmogenu cepoToHnHoBoro oteka BNO 2103 gocToBepHO NpeB3oLWwEn
pedrepeHc-npenapar B KOHEYHbIX TOYKax HaBNIOAEHS, MPOSIBUB YMEPEHHBIN, HO MPOMOHTMPOBAHHbIN aHTUIKCCYAATUBHBIN 3CDAEXT.

BiiBogbl. BNO 2103 xapakTepuayeTcst 3HauMTENbHBIM MPOTMBOBOCNANMTENBHLIM 3D(EKTOM, OCYLLECTBISI UHIMGUPYIoLLEe
BMsIHME Ha SKCCYAATUBHOE BOCNaneHe, Bbl3BaHHOE PasninyHbIMy qriororeHamm (3MMOo3aH, rMCTaMyH, CEPOTOHMH), MpenMyLLe-
CTBEHHO AECTBYET Ha NIUMOOKCUreHa3HbI MyTb NPEBPALLEHNS apaxvaoHOBOW KUCIOTbI; BEPOSTHO, 3TO 0OYCIOBINEHO HANMYMem
¢hnaBoHOMIOB B cocTaBe cpeacTsa. Takum obpasom, BNO 2103 moxHO paccmaTpusaTh kak nepcrnekTuBHoe NnevebHoe cpeacTeo

ans Tepanun XBr1.

Kidney and urinary tract diseases play an important role in
the disease distribution in most countries of the world and
are a crucial problem in the global health sector. The phar-
maceutical industry offers many means for the treatment
and prevention of these diseases, but there is a trending
tendency to pay more attention to herbal medicines, their
empirical application and scientific study.

The object of our study is a standardized herbal com-
position BNO 2103, which is an active pharmaceutical in-
gredient of the combined phytoneering drug Canephron® N
manufactured by Bionorica SE (Germany). The components
of this herbal medicine have a complex pharmacodyna-
mics, which is manifested in anti-inflammatory, antioxidant,
antibacterial, diuretic, antispasmodic and analgesic effects
[1]. These properties, along with a significant anti-inflam-
matory effect, allow Canephron® N to occupy a confident
place among the drugs for correction of inflammatory
processes in the urinary system. However, the registration
of Canephron® N varies in different countries in terms of
indications and dosage forms. For example, in the country
of origin — Germany, as well as in Poland and Ukraine,
the drug is officially declared for the use in the treatment of
urinary tract inflammatory diseases, as well as for irrigation
of the lower urinary tract, primary and secondary preven-
tion of urolithiasis [1-3]. In Russia, the drug is registered
with indications for the treatment of chronic infections of
the bladder (cystitis) and kidneys (pyelonephritis), as well
as non-infectious renal diseases (glomerulonephritis and
interstitial nephritis) and urolithiasis [4]. It should be noted
that in no country the drug is included in the treatment of
chronic kidney disease (CKD), as there is a lack of evidence
to consider such a prospect.

That is why, in our study, we have drawn attention
to the problem of phytopharmacological correction of
this disease, which poses a dramatic population threat
— the incidence and mortality from CKD is growing every
year. According to the Global Kidney Health Atlas 2019,
the prevalence of this pathology in Ukraine is 18.18 %
(95 % Cl, 16.81-19.64) [5]. In our research, we have
studied BNO 2103 in terms of influence on biochemical,
histomorphological, immunohistochemical and functional
indicators of the kidneys, using a number of experimental
models to comprehensively study its properties. CKD is a
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multifactorial disease with diverse etiopathogenesis, but
inflammation is an integral part of many diseases from a
CKD group. For this reason, we have given special attention
to the study on the anti-inflammatory activity of the remedy,
since without this the formation of the evidence base would
be incomplete. Canephron® is already known as a remedy
for the treatment of diseases from the CKD group with a
significant inflammatory component, such as glomerulone-
phritis, pyelonephritis, interstitial nephritis [4], etc.

Therefore, it is advisable to continue this series of
studies and investigate the anti-exudative properties of
BNO 2103 in order to establish the embodying mechanisms
of its anti-inflammatory effect, in particular, the influence
on the pathways of arachidonic acid conversion. Given
the following data, this contributes to the expansion of
indications for the study drug use to empower patients and
physicians to manage CKD. The long-term benefits of using
BNO 2103 for the treatment of CKD is that the arsenal of
drugs for the treatment of this nosological complex will be
replenished with a herbal remedy with a sufficient evidence
base, complex action, high efficiency and safety. The
above characteristics will allow BNO 2103 to be included in
the treatment profile of CKD at any stage of the disease with
the expected effectiveness, enhancing patient compliance
and doctor’s trust in this remedy.

Aim

We consider the standardized herbal composition BNO
2103 produced by Bionorica SE (Germany) as a promising
agent for the pathogenetic treatment of CKD, therefore,
the aim of the research is to study anti-inflammatory pro-
perties of BNO 2103 in a model of paw inflammation in rats
caused by various phlogogens.

Materials and methods

An experimental study was performed using 90 white male
outbred rats weighing 150200 g, which were obtained from
the vivarium of the Educational and Scientific Institute of
Applied Pharmacy of the National University of Pharmacy
(ESIAPh NUPh, Kharkiv, Ukraine). Animals received a
standard diet with unlimited access to water and were kept
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in standard laboratory conditions in a well-ventilated room
with an air temperature of 25 = 1 °C, relative humidity of
55+ 5 % and 12 h light-dark cycle [6,7].

All studies have been carried out in accordance with
the EU Council Directive 2010/63/EC in compliance with
the laws, regulations and administrative provisions of the EU
Member States concerning the protection of animals used
for scientific purposes [8]. The experimental protocols were
approved by the NUPh Bioethics Commission (Approval
No. 2 dated November 4, 2019).

Test object BNO 2103 contains a mixture of extracts
of centaury herb, rosemary leaves and lovage root in
the form of a fine amorphous hygroscopic brown powder
with a characteristic odor of medicinal plants. BNO 2103
is slightly soluble in water; thus, it was administered to
animals in the form of an aqueous suspension prepared
with a vehicle (carboxymethylcellulose 0.5 % + Tween-80
0.1 %), without prior grinding in a mortar. The appropriate
suspension was mixed with Vortex V-1 Plus (Biosan,
Latvia) immediately before administration to laboratory
animals.

Diclofenac sodium, 25 mg in tablets was chosen as
a reference drug as a known anti-inflammatory agent of
the NSAID class [9]. Test samples of diclofenac sodium
were administered as an aqueous suspension prepared with
a vehicle and pre-grounding in a mortar. All samples were
administered once intragastrically (i. g.) using a gastric tube.

During the study, the animals were weighed, labeled
and divided into equivalent groups. Throughout the experi-
ment, laboratory monitoring of animals, control of their body
weight, food intake and behavior were performed.

The study of anti-inflammatory properties of BNO 2103
was performed on a model of experimental exudative in-
flammation in rats caused by different phlogogens [10,11].
All animals were divided into 3 series of 30 animals each,
each series included 3 groups (n = 10):

— Group 1 - control pathology (CP) (untreated animals
receiving vehicle).

— Group 2 - rats with paw edema treated with BNO
2103 i. g. at a dose of 33.0 mg/kg (corresponding to
the recommended human dose extrapolated according to
FDA recommendations [12]).

— Group 3 —rats with paw edema treated with diclofenac
sodium i. g. at a dose of 8.0 mg/kg (ED50 for anti-inflam-
matory activity [13]).

The experiment was performed using 3 groups of ani-
mals per day. Rats were involved in the study by turn without
delay so that the evaluation of each animal was performed
at equal time intervals after the formation of pathology — 0.5,
1.0, 2.0, 3.0 and 6.0 hours.

At the beginning of the experiment, the initial volume
(cm3) of the right hind paw was determined using a digital
plethysmometer (IITC Life Science, USA).

After that, the test and reference drugs were admini-
stered once i. g. in the appropriate doses. Animals from
the CP group received an equivalent amount of solvent . g.

One hour later, all rats underwent inducing an aseptic
exudative inflammation in the right hind paw by subplantar
injection of 0.1 ml of various phlogogenic substances, such
as: 2.0 % suspension of zymosan — for series I; 0.25 %
histamine solution — for series Il and 0.5 % serotonin solu-
tion — for series lIl.

The volume of edema was measured by digital plethys-
mometer (IITC Life Science, USA) at the site of pathology
induction to see the trends for 0.5, 1, 2, 3 and 6 hours after
phlogogen injection and presented in cm®.

Anti-inflammatory activity (AIA) was assessed as a
percentage of the edema reduction level in animals treated
with the test drug compared to animals in the CP group. It
was calculated by the following formula:

control Avtest

AV

control

AlA= x 100 %,

where AVcontrol — average % of edema volume in
the control group;

AVtest — average % of edema volume in the group of
the test drug.

All results were processed by descriptive statistics
and presented as mean * standard error of the mean
(ME £ SEM). Intergroup differences were analyzed using
one-way ANOVA and the Tukey post-hoc test [14].

IBM SPSS Statistics v. 22 (IBM Corp., USA) and MS
Excel 2016 (Microsoft Corp., USA) were used for this pur-
pose. The level of statistical significance was considered
as P <0.05.

Results

Effect of BNO 2103 on the course of zymosan-in-
duced edema in rats. In the pathogenetic mechanism of
zymosan-induced inflammation, the main role belongs to
the activation of the lipoxygenase pathway of arachidonic
acid conversion and the formation of leukotrienes. They form
the primary response to alteration by the development of
exudation and launching an inflammatory cascade.

The study results have shown an inflammatory reaction
under the influence of zymosan in the CP group through-
out the study. The highest degree of exudation — 44.5 %
of the initial level, was registered 1 hour after the onset
of inflammation, then the edema gradually decreased to
15.2 % in 6 hours (Fig. 1).

The greatest anti-exudative activity was shown by BNO
2103, which had an inhibitory effect on the development
of edema with significant differences from the CP group
up to 3 hours of observation, with the highest rate of AIA
— 77.8 % which was recorded in 0.5 hours. In the range
from 0.5 to 1.0 hour, the BNO 2103 AlA rate clearly turned
negative dynamics, but the AlA rate decreased gradually
in the subsequent points (Fig. 2). Diclofenac sodium also
reduced (P < 0.05) the development of edema compared to
the CP, but showed less activity, inhibiting exudation for up
to 3 hours. At the same time, up to 2 hours, it was inferior
(P <0.05) to BNO 2103 in terms of AlA. At the peak of exu-
dation at the point of 1 hour, its AIAwas 42.3 % and 1.7 times
lower than in the group of BNO 2103 (P < 0.05) (Fig. 2).

Thus, BNO 2103 showed the statistically significant
anti-exudative effect in the model of zymosan edema, being
reliably superior to diclofenac sodium.

Effect of BNO 2103 on the course of histamine-in-
duced edema in rats. The anti-exudative activity of BNO
2103 was studied in a model of histamine — induced paw
edema in rats. The results are shown in Figs. 3, 4.
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In the CP group, the most prominent exudation was
observed 1 hour after administration — 32.0 % of a baseline. 0.8

Then, the edema gradually decreased towards the end of z 07
the 6-hour observation (Fig. 3). S 06

BNO 2103 showed the anti-exudative effect (P < 0.05) § 05
comparing to the CP group within 0.5, 1.0 and 3.0 hours after S 04
the injection of phlogogen. At the same time, the highest rate of 2 03
AlAin this model —44.1 %, was recorded in an hour of observa- ,_,%j 0.2
tions. Despite a very similar dynamics of edema development 0.1
in the group of test and reference agents between 2 and 6 0

hours, the AlA rate differed significantly at the corresponding
time points with clear benefits of BNO 2103 (Figs. 3, 4).

The reference drug diclofenac sodium showed a weak
anti-exudative effect throughout the study and had differen-
ces from the CP group only at 1-hour point (P < 0.05). Also, Fig. 1. Effect of BNO 2103 on the course of zymosan — induced edema in rats.Data are presented
atall points, it was inferior (P < 0.05) to BNO 2103 in terms as M £ SEM; *: P < 0.05 relating to the CP group; **: P < 0.05 relating to the BNO 2103 group.

of activity. At the time of the peak exudation (1 hour), its AIA

Time, h

—e— control pathology BNO 2103 diclofenac sodium

was 8.9 %, which was 5.0 times lower than in the group of zg T
BNO 2103 (P < 0.05) (Fig. 4). The obtained data indicate 70 = .
that BNO 2103 has an expressed inhibitory influence on _ 60
the pro-inflammatory effects of histamine, being significantly :\(. 50 T
superior to diclofenac sodium due to the presence of biologi- < 40 L T
cally active substances in its composition and their effects. gg ** ** 1
Effect of BNO 2103 on the course of serotonin-in- 10 -
duced edema in rats. The effect of BNO 2103 on 0
the course of the paw edema caused by serotonin as one 05 1 2 3 6
of the additional inflammatory mediators was also studied. Time, h
The injection of serotonin in the CP group caused the de- ——diclofenac sodium BNO 2103
velopment of edema, most prominent at 1- and 2-hour
points, when the degree of exudation was 28.9 % and Fig. 2. The effect of BNO 2103 on the course of zymosan —induced edema in rats. Data are presented
28.0 % of the baseline, respectively (Fig. 5). Over time, its as M + SEM; *: P < 0.05 relating to the CP group; **: P < 0.05 relating to the BNO 2103 group.
intensity gradually decreased. BNO 2103 showed a mode-
rate anti-exudative effect, which was significant (P < 0.05) 07
compared to the CP group in 1 hour after induction, with :’% 0.6
the highest level of AIA — 27.7 %. Then its activity was in g 05
the range of 20.1-17.2 % (Fig. 6). ERP
Diclofenac sodium showed 1.6 times higher levels of s 03
AlAthan BNO 2103 (P < 0.05), 1 hour after administration § 0.2
of serotonin (44.4 %). But, subsequently, it was inferior ooq ]
(P < 0.05) to BNO 2103 in 3 and 6 hours of observation. 0
Moreover, BNO 2103 1.7 times exceeded the reference 0.5 1 2 3 6
drug as to the AlA level in 3 hours, and 2.5 times — in 6 Time, h
hours, indicating a remarkably prolonged anti-exudative —e—control pathology BNO 2103 diclofenac sodium

effect in serotonin inflammation (Fig. 6). Thus, BNO 2103

performed well, compared to the reference drug due to Fig. 3. Effect of BNO 2103 on the course of histamine-induced edema in rats. Data are presented

the moderate but prolonged anti-exudative effect in contrast as M + SEM; *: P < 0.05 relating to the CP group; **: P < 0.05 relating to the BNO 2103 group.
with significant but short-lived impact of diclophenac sodium,
and was superior (P < 0.05) to it in terms of AIA levels at 60
later observation points of 3 and 6 hours after phlogogen 50 T
administration. 40 1
=
. . < 30 T

Discussion = B 1 T

20 z 1 T
There is no doubt that inflammation is an important link in 10 +
the pathogenesis of CKD, especially in the case of its auto- " - - A
. . . . . 0 ke
immune or rheumatic origin, which leads to the destruction 05 1 2 3 6
of membrane structures of nephrocytes, activation of proli- Time, h

ferative processes and, consequently, the formation of renal
failure (RF). The anti-inflammatory effect of drugs is one of

the basic pharmacological effects underlying the organo- . o :
Fig. 4. Effect of BNO 2103 on the course of histamine-induced edema in rats. Data are presented

protectllve effect anq,.lp panlcular, nephrOprqteCtlve' This as M £ SEM; *: P < 0.05 relating to the CP group; **: P < 0.05 relating to the BNO 2103 group.
determines the feasibility of studying the anti-inflammatory

—e— diclofenac sodium BNO 2103

3anopisbkuii MeguuHui xypHan. Tom 24, Ne 1(130), civenb — ntotuin 2022 p. ISSN 2306-4145  http://zmj.zsmu.edu.ua 87



Original research

o o o o o
Now o

Edema volume, cm?®

o
o

o

0.5 1 2 3 6
Time, h

—ae— control pathology BNO 2103 diclofenac sodium

Fig. 5. Effect of BNO 2103 on the course of serotonin-induced edema in rats. Data are presented
as M SEM; *: P < 0.05 relating to the CP group; **: P < 0.05 relating to the BNO 2103 group.
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Fig. 6. Effect of BNO 2103 on the course of serotonin-induced edema in rats. Data are presented
as M £ SEM; *: P < 0.05 relating to the CP group; **: P < 0.05 relating to the BNO 2103 group.

properties of the agent proposed for the treatment of CKD
in models of experimental inflammatory process.

For this purpose, models of zymosan, histamine and se-
rotonin paw edema in rats were used, which were combined
according to the principle of inflammation development
mainly through the lipoxygenase pathway of arachidonic
acid conversion. This has allowed us to assess the effect of
the test object for the lipoxygenase pathway of arachidonic
acid metabolism, as well as for the action of additional
inflammatory mediators such as serotonin and histamine.

The results of the study on the anti-exudative effect of
the combined herbal remedy BNO 2103 in models of paw
edemaiin rats caused by different phlogogens (zymosan,
histamine and serotonin) showed that the test drug had a
variably expressed inhibitory effect on the development
of exudation in all models. Due to the fact that BNO
2103 showed the highest level of activity in the model of
zymosan-induced edema, it can be claimed that the most
important in the mechanism of its anti-inflammatory effect
is the ability to inhibit lipoxygenase pathway of arachi-
donic acid conversion and leukotriene formation. This
is probably associated with the presence of flavonoids
in its composition. There has also been demonstrated
the ability of BNO 2103 to inhibit the pro-inflammatory
action of histamine and serotonin, especially at the be-
ginning of inflammation, which is also possibly related to
its antileukotriene activity.

These pharmacological properties of BNO 2103 are de-
termined by a complex of biologically active substances (fla-

vonoids, phenolic acids, essential oils), which are contained
in the plant material of the test drug — a mixture of centaury
herb, rosemary leaves and lovage root [15]. Itis important to
note that BNO 2103 is a fixed composition of plant compo-
nents and a special attention is paid to standardization and
reproducibility of technology in the manufacturing process,
which is an undeniable advantage of this remedy, taking
account of a great variability of plant ingredients.

The main pharmacological effect based on the nephro-
protective properties of BNO 2103, is most likely anti-inflam-
matory. It is known that rosemary acid, which is the main
ingredient of BNO 2103, inhibits nonspecific activation of
complement and lipoxygenase, and, as a consequence,
the synthesis of leukotrienes, as well as breaks the chain
of free radical reactions [16].

Diterpenes and polyphenols in rosemary leaves have
antioxidant, antibacterial, antiviral, anti-inflammatory activity
[17]. Furanocoumarins of lovage root were shown to have
antispasmodic and diuretic effects, so they are used for
irrigation therapy in inflammatory processes of the lower
urinary tract [18,19].

These data are confirmed by studies of Wagenlehner,
Nausch et al., which showed a positive therapeutic effect
of the test drug on infectious and inflammatory processes
of the urinary tract [20,21].

Significant anti-adhesive and anti-inflammatory activity
of Canephron® N was also demonstrated in an in vitro and
in vivo study by G. Kiinstle et al. [22].

In a non-interventional prospective clinical study
evaluating the use of Canephron® N in pediatric practice,
the drug was administered to more than a half of patients as
monotherapy for cystitis, pyelonephritis, nephritis, and other
urinary tract diseases, and 65 % showed improvements in
condition, and 20 % — complete recovery, which also proves
the significant anti-inflammatory properties of the drug [23].

Data from a clinical study including 30 patients with
chronic calculous prostatitis receiving Canephron® N in addi-
tion to extracorporeal shock wave therapy, indicate remarkab-
le symptomatic and anti-inflammatory effects of the drug with
excellent compliance with therapy for 90 days [24].

Since the main goal of our research was to substantiate
the use of BNO 2103 in the treatment of CKD, the objectives
of the study were designed to investigate the nephropro-
tective, anti-inflammatory, diuretic, hypoazotemic, antipro-
teinuric effects of BNO 2103. Thus, the first goal was to
study the BNO 2103 effect on the course of RF in rats in
the model of chromate — induced RF. The second task was
to examine the AlA of the active ingredients of the test drug
in the model of phlogogen — induced paw inflammation in
rats. According to the study results in the model of RF using
laboratory and histomorphological methods, it was proved
that the composition BNO 2103 has nephroprotective,
diuretic, hypoazotemic and antiproteinuric effects and is
superior to comparator drugs in most respects [25]. This
article presents the results of the second stage of the study
— to examine the anti-inflammatory activity of the test drug.
Thus, the evidence base is gradually taking shape to build a
strong argument for the expansion of indications for the use
of BNO 2103 in the treatment of CKD.

A study on the BNO 2103 potential effect on cyclo-
oxygenase — mediated inflammatory pathways using
other types of phlogogens (carrageenan, prostaglandin
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E2) is one of the subtasks within the framework of the main
study purpose. In this research, we have not considered
the possibility of combination therapy using BNO 2103 and
other drugs for the treatment of CKD, as well as its use in
underlying comorbidity. Also, no dose-escalation regimen
or other dosing regimens have been used.

Conclusions

Therefore, experimental studies have shown that:

1. The combined herbal composition BNO 2103 has a
significant anti-inflammatory effect, exerting an inhibitory
effect on exudative inflammation caused by various phlogo-
gens (zymosan, histamine, serotonin).

2. The presence of flavonoids in the composition most
likely causes the predominant effect on the lipoxygenase
pathway of arachidonic acid conversion, resulting in anti-in-
flammatory activity.

3. BNO 2103 can be considered as a promising an-
tiphlogistic agent for the correction of inflammatory renal
pathology due to its antileukotriene activity and inhibitory
effect on the lipoxygenase pathway of arachidonic acid
conversion, and therefore on the development of inflamma-
tory reaction, that is very useful in the treatment of CKD, as
inflammation is an integral part of its pathogenesis.

Prospects for further research. Further clinical stu-
dies are needed to confirm the obtained results and provide
a basis for their implementation in real clinical practice.
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Active pharmaceutical ingredients whose structure combines aromatic or heterocyclic fragments with pharmacophore carboxylic group are
widespread on pharmaceutical market. The isolation of COX-NSAIDs complexes and following X-ray studies allowed to explain the key
role of pharmacophore carboxylic group in the formation of enzyme-ligand interactions and the effect of its presence on the activity and
selectivity. The introduction of selective COX-2-inhibitors to medicinal practice resulted in a significant decrease of side effects and compli-
cation frequencies. However, the problem of NSAIDs toxicity has not been solved. Thus, the search for the novel anti-inflammatory drugs
using in silico methods and approaches including structural modification of known NSAIDs by “bicisosteric” replacements of aromatic
and heterocyclic fragments with other structural elements with carboxylic group as the carrier of pharmacological effect, is a current trend
of medicinal chemistry.

The aim of present study is to purposefully search for anti-inflammatory agents among carboxyl-containing quinazolines and related
heterocycles using in silico and in vivo methods, as well as to evaluate carboxylic group effect on the level of anti-inflammatory activity.

Materials and methods. Quinazoline-4(3H)-ylidene)hydrazides of mono-(di-)carboxylic acids, 2-R-[1,2,4]triazolo[1,5-c]quinazolines,
3-R-5-(2-aminophenyl)-1H-1,2 4-triazoles, 5-carboxyalkyl[1,2,4]triazolo[1,5-c]quinazolines and 2-R-7-0x0-6,7-dihydropyrrolo[1,2-a][1,2,4]
triazolo[1,5-c]quinazoline-4a(5H)-carboxylic acids were screened for their anti-inflammatory activity. MarvinSketch 20.19.0, AutoDock Vina
and AutoDockTools 1.5.6, HyperChem 7.5, Discovery Studio were used for in silico research. “Drug-like” characteristics were evaluated
using an online service. Prediction of toxicity and Ames mutagenicity of the studied compounds were performed in silico using Test
software. Evaluation of the anti-inflammatory activity of the synthesized compounds was carried out on white Wistar rats (150-160 g of
weight) using carrageenan induced paw edema model. Phlogogen (1 % aqueous solution of A-carrageenan) was subplantarly injected in
the dose of 0.1 mlin the rats’ hind right paw. The left one was used as a control. The studied compounds were intragastrically administered
with atraumatic probe as water solution or finely dispersed suspension stabilized by Tween-80 in the dose of 10 mg/kg 1 hour before
the injection of phlogogen. The reference drug Diclofenac sodium was administered intragastrically in a recommended for pre-clinical
studies dose of 8 mg/kg. The paw volume was measured before the experiment and in 4 hours after phlogogen injection. The activity of
these substances was determined by their ability to reduce the swelling compared with control group and was expressed in percentage.
The experiments were carried out with respect to Bioethical rules and norms.

Results. The search for anti-inflammatory agents among carboxylic-containing quinazolines and related heterocycles was theoretically
substantiated using results of molecular docking, druglike criteria calculations and predicted parameters of toxicity. Experimental in vivo
methods (“carrageenan” test) confirmed the anti-inflammatory activity of studied compounds and showed that (quinazoline-4(3H)-ylidene)
hydrazides of dicarboxylic acids inhibit edema by 17.0-50.0 %, 2-carboxyalkyl-(phenyl-)-[1,2,4]triazolo[1,5-c]quinazolines — by 0.00-40.63 %,
2-(5-(2-aminophenyl)-1H-1,2 4-triazol-3-yl)alkyl-(phenyl-)carboxylic acids — by 2.43-49.65 %, 2-R-5-carboxyalkyl[1,2,4]triazolo[1,5-c]
quinazolines — by 0.47-22.93 % and 2-R-7-oxo-6,7-dihydropyrrolo[1,2-a](1,2,4]triazolo[1,5-c]quinazoline-4a(5H)-carboxylic acids — by
0.94-17.16 %. Among them, there are compounds that compete with the reference drug “Diclofenac sodium”. The SAR analysis showed
that both conformation of the molecule and the nature of the “pharmacophore” moiety (carboxyalky! residue length) at the corresponding
positions of the heterocycle have a significant effect on the anti-inflammatory activity. It was shown that the test compounds, according to
molecular docking visualization data, have other enzyme-ligand interactions and probably a different mechanism of activity.

Conclusions. The predicted affinity values, calculated “drug-like” criteria and toxicity parameters, visualization of the docking of
studied molecules in active site of biological targets as well as experimental studies results showed that investigated compounds
are promising in scope of purposeful search for anti-inflammatory drugs. The conducted in vivo screening of anti-inflammatory
activity among carboxyl-containing quinazolines and related heterocyclic compounds allowed to detect series of substances that
by the level of anti-inflammatory activity compete with reference-compound “Diclofenac sodium” on the carrageenan-induced paw
edema model. Presented data may be considered as a theoretical basis for further structural modification of studied compounds
aimed on elaboration of novel anti-inflammatory agents and evaluation of their activity mechanism (lipoxygenase inhibitors,
phospholipase inhibitors, etc.).

Kap6okcuaBMicHi XiHa30AiHM Ta CNOPiAHEHI reTepoLMKAK
AK HOCil NPOTU3anaAbHOI aKTUBHOCT

H. I. KpacoBcbka, B. B. CtaBuLbKuiA, |. C. HocyneHko, O. H0. BockoboiiHik, C. |. KoBaneHko

Jlikapcbki 3acobu, siki 6 noegHyBanu y CBOIN CTPYKTYpi apOMATUYHIIA | FeTEPOLMKIIMHIA (parMeHTy 3 «chapMakoghopHOK» KapOoKCHb-
HOI0 IPYNOHO, LLIMPOKO NPEACTaBNEH] Ha hapMaLeBTUYHOMY PUHKY. Came List KoMBiHaLList CTPYKTYPHUX EMEMEHTIB MICTUTLCS B MOMEKyMax
HecTepoiaHNX NpoTuaananbHnx 3acobis (HM33). [JeTanbHe BuB4EHHS MexaHiamiB gji HI33 gano 3Mory nosicHUTY KK4oBY posb i BNAMB
«thapmakoopHOi» kKapBOKCUINBHOT FPYMK Ha AKTUBHICTb, CENEKTUBHICTb | TOKCUYHICTb. YNPOBaMKEHHS B MEANYHY NPaKTUKY CENneKTUBHIUX
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iHriBITOPIB CMIPUSINO CYTTEBOMY SHUKEHHIO PU3NKY PO3BUTKY OCHOBHUX YCKITAAHEHb (raCTPOTOKCUYHOCT), ane He po3B's3ano npobnemy
TokcuyHocTi HIM33. OTxe, akTyanbHUM € MOLLYK HOBMX MPOTM3ananbHUX 3acobiB LWnsxom «6ioi30CTEPUYHMXY 3aMiH apOMaTUYHKX i
reTepoLMKITIYHNX hparMeHTIB BiOMMX MpenapartiB Ha iHLLi CTPYKTYPHI (hparMeHTH 3 HasiBHICTHO kapBOKCUNBHOI rpynu ik Hocist papma-
KOMOriYHOro eqexTy.

MeTa po60oTy — CnpsiMOBaHMIA NMOLLYK HOBYX NPOTU3anarbHuX areHTiB ceper kapboKCUNBMICHUX XiHa30MiHIB | CIOpIHEHNX reTepoLKiB,
a TakoX AOCTIMKEHHS BNMBY KapBOKCUBHOI pyni Ha aHTWiHAramMaTopHy akTUBHICTb i3 BUKOpUCTaHHSIM MeTogonorii in silico Ta in vivo.

Marepianu Ta metoau. XiHasonin-4(3H)-iniger)rigpasnayn MoHo-(au-)kapboHosux kucnot, 2-R-[1,2,4]tpiazono[1,5-c]xiHasoniHu,
3-R-5-(2-amiHodpeHin)-1H-1,2,4-Tpiasonm, 5-kapbokenankin[1,2,4]rpiasono[1,5-c]xiHasoninu Ta 2-R-7-0kco-6, 7-aurigponipono[1,2-a][1,2,4]
Tpiasono[1,5-c]xiHasonin-4a(5H)-kapboHOBI KMCNOTW [OCiAUMM Ha NpoTM3ananbHy akTueHicTb. MarvinSketch 20.19.0, AutoDock Vina
T1a AutoDockTools 1.5.6, Hy-perChem 7.5, Discovery Studio Bukopuctanu gns in silico pocnimkeHs. Kputepii «drug-like» ontumisysanu
/i OLiHIOBaNM 33 AOMOMOTO0 ENEKTPOHHOTO pecypcy. MPOrHO3yBaHHs FOCTPOI TOKCMYHOCTI, EMOPIOTOKCUYHOCTI Ta MyTareHHocTi Eitmca
CcrnonyK 3mificHUNN, BUKOPUCTaBLUW nporpamHe 3abeaneyeHHst TEST. MpoTuaananbHy akTUBHICTb CUHTE30BaHWX CNOMYK OLHIOBANM Ha
6innx wypax Wistar (macoto 150160 r) 3 excyaaTuBHO hasoro roCTporo acenTUYHOTO 3ananerHs («kappariHaHoBuid» TecT). driororeH
(1 % BoaHMIt po34nH A-kappariHaHy) BBoAMNM cybnnaxTansHo B Aosi 0,1 Mn y 3aaHio npasy nany Lypis. JliBy nany BUKOPUCTOBYBanu
SIK KOHTPOIb. BHYTPILLHBOLLYHKOBE BBEAEHHS AOCTIMKYBaHNX CIONYK sIK BOAHOTO pO34MHy abo TOHKOAMCNEPCHOI CycneHsii, cTabiniso-
BaHoi TBIHOM-80, y 103i 10 Mr/Kr 34iliCHWMM 3 BUKOPUCTAHHAM aTpaBMaTUYHOrO 30HAA 3a 1 roauHy [0 iH'ekuii dnororeHy. PedpepeHTHuiA
npenapar AuKknodeHak HaTpiko BBOAUNMW BHYTPILLIHbOLLYHKOBO B PEKOMEHOBaHI 403i 8 Mr/Kr Ans AOKNiHIYHWX gocnimxeHb. O6'em nan
BUMIPIOBanM [0 EKCMEPUMEHTY Ta Yepe3 4 roaunHu nicns iH'ekuii dnororeHy. AKTUBHICTb CMONYK BU3HaYarnu 3a 3AaTHICTIO 3MEHLLYBaTH
Habpsik NOPIBHSIHO 3 KOHTPOMBHOHO FPYMOK0, HABOAMIM Y BiACOTKAX. EKCNEpUMEHTY 3AIACHUN, AOTPUMYOUMCH BIOETUYHIX NpaBUm | HOPM.

Pesynbratu. 3a pesynsratamu MOMEKyNSpHOrO [OKIHTY, kpuTepiamu «drug-like» Ta NPOrHOCTUYHMMM NapameTpami TOKCUYHOCTI
TEOPETUYHO OOrPYHTYBamM MOLYK MPOTW3ANanbHIX areHTiB cepes kapboKCUNBMICHMX XiHA30MIHIB i CNopigHEHUX reTepoumknie. Ekc-
nepuMeHTanbHAMKM METOAaMK in vivo («kappariHaHoBIMiA» TECT) NATBEPAUNN HASBHICTb NPOTM3ananbHOI akTUBHOCTI Ta NoKasanu, Lo
(xiHasoniH-4(3H)-inineH)rinpasnav aukapboHOBMX KUCTOT NpurHidyoTb Habpsik Ha 17,0-50,0 %, 2-kapbokcuankin-(derin-)-[1,2,4]piaso-
no[1,5-c]xiasoniHn —Ha 0,00-40,63 %, 2-(5-(2-amiHodpeHin)-1H-1,2,4-Tpiason-3-in)ankin-(ceHin-)kapboHosi kucnotn — Ha 2,43-49,65 %,
2-R-5-kapboxkceuankin(1,2,4]tpiazono[1,5-c]xiHasoninm — Ha 0,47-22,93 % Ta 2-R-7-okco-6,7-aurigponipono[1,2-a][1,2,4]rpiasono[1,5-c]
xiHasoniH-4a(5H)-kapBoHoBi kucnoTn — Ha 0,94-17,16 %. Cepen HUX BUSIBUNW CMIOMYKY, LLO 3@ CUMOK eheKTy KOHKYPYHOTb i3 npenapa-
TOM MOPIBHSIHHS ANKNOheHakom HaTpito. SAR-aHani3 nokasas: 3Ha4yLUMA BNAMB Ha NpOTU3ananbHy akTUBHICTb YMHWTL | KOHOpMaList
morekynu, i npupoga «apMakodopHOro» gparMeHTa (BOBXWHA kapbOoKCHanKinbHOro 3anuLuKy) y BianoBigHUX NONOXeHHsX 6azoBoro
reTepouukny. 3a faHumu BisyaniaaLlii MOMEKyNsPHOro [OKIHrY, CrIOMyK, O BMBYANM, MatoTh iHLi (DepMeHT-niraHaHi B3aemopii Ta,
IMOBIPHO, iHLUMIA MEeXaHiaM Aii.

BucHoBku. [JocnigxeHHs Ha NpoTu3anarnbHy akTUBHICTb Y psifly KapOOKCUIBMICHUX XiHA30MMIHIB | CIOPIAHEHWX reTEPOLMKMIYHNX
CronyK fanu 3mMory BBUSIBUTM COMYKW, LLO KOHKYPYIOTb i3 pedpepeHc-npenapatoM AnknodeHakoM HaTpito. MporHoCcTUYHi 3Ha-
YeHHs adhiHHOCTI, po3paxyHku kpuTepiis «drug-like», napameTpiB TOKCUYHOCTI MeToaamum in silico Ta Bisyanisavii MonekynspHoro
LOKIHI'Y CIOMNyK B aKTUBHIX LieHTpax GioMilLieHel nokasani NepcnekTMBHICTb LIbOro Knacy 415 HACTYMHUX AocnimkeHb. HaBeaeHi
[aHi — TEOpeTWNYHE NiArpyHTS AN NPOAOBXKEHHS CTPYKTYPHOI MoaudikaLii Ans BUSIBNEHHS! HOBUX aHTUCDIOTICTVKIB | MOXIMBOTO
mexaHiamy aii (iHribitopy ninookcureHasw, cocconinasn A ToLo).

Kap6okcuacoaepxalue XMHa30AMHbI U POACTBEHHbIE reTepoLMKAbI
KaK HOCUTEAH NPOTUBOBOCNAAMTEAbHOW AKTUBHOCTH

H. U. KpacoBckas, B. B. CtaBuukuii, W. C. HocyaeHko, A. H0. BockoboiHuk, C. U. KoBaneHko

JlekapcTBeHHble CpeacTBa, 00beaMHAIOLLME B CBOEI CTPYKTYPE apOMATUHECKUI W reTepOoLMKINIeCKIi oparMeHTb C «dapmMakothopHOM»
kapBOKCUIBHOI rpYNMOA, LUMPOKO NPEeACTaBMEHb! Ha hapMaLeBTUHECKOM PhIHKE. VIMEHHO yka3aHHas KOMOMHALNS CTPYKTYPHbIX SNEMEH-
TOB COAEPXKUTCS B MONEKyNax HECTEPOMAHbIX NPOTMBOBOCTANMTENbHLIX cpeacTs (HMBC). [etanbHoe u3yyeHne mexaHnama AencTeins
HMBC no3sonmmno 06bSICHUTB KIOYEBYIO POb 1 BMSIHUE «dhapMakohOpHOI» KapBOKCUIBHO rpynbl HA aKTUBHOCTb, CENEKTUBHOCTb 1
TOKCUYHOCTb. BHEapeH1e B MEANLIMHCKYH0 NPaKTUKY CENEKTUBHBIX MHIMBUTOPOB NPUBENO K CyLLECTBEHHOMY CHUKEHMIO pUCKa pasBUTIS
OCHOBHbIX OCIOXHEHWIA (raCTPOTOKCMYHOCTH), HO He peLumnno npobnemy TokcyHocTi HIMBC. Takum 06pa3oM, akTyaneH nouck HoBbIX
NpOTUBOBOCNANMTENbHbIX CPEACTB MyTeM «B1OM3OCTEPUYECKUXY 3aMEH apOMaTUIECKNX M FeTePOLIMKINYECKIX (PparMeHTOB M3BECTHbIX
npenapaToB Ha Jpyrvie CTPYKTypHbIe (hparMeHTbl C Hanuumem kapboKCHIbHON rpynnbl kak HOCUTENS dhapMakonornyeckoro adpdekTa.

Llenb paboTbl — HanpaBneHHbIN NOVUCK HOBbIX NPOTUBOBOCTANUTENBHBIX areHTOB Cpeay kKapboKCHIICOAePaLLMX XMHA30MMHOB 1 POLCTBEH-
HbIX FETEPOLMIKIIOB, @ Takke NCCMeaoBaHmne BNMSHNS KapBOKCUIBHON rpynnbl HA aHTUMHANAMATOPHYHO aKTUBHOCTb C UCMONb30BaHNEM
metoaonoruu in silico v in vivo.

Marepuansi n metoabl. XuHasonuh-4(3H)-nnnaeH)rnapasnabl MOHo-(au-)kapboHoBeIX kucnoT, 2-R-[1,2,4]tpuasono[1,5-c]xuHasonuHbl,
3-R-5-(2-amuHodpennn)-1H-1,2,4-Tpuasonsl, 5-kapbokcvankun[1,2,4]rprasono[1,5-c]xuHasonuHbl v 2-R-7-0kco-6,7-guraponnppono[1,2-a)
[1,2,4]rpnasono[1,5-c]xuHasonnt-4a(5H)-kapboHOBbIE KUCTOTbI MCCRIEA0BaHbI HA NPOTUBOBOCTIANMTENbBHYIO akTMBHOCTb. MarvinSketch
20.19.0, AutoDock Vina n AutoDockTools 1.5.6, Hy-perChem 7.5, Discovery Studio ncnonb3aosanbl ans in silico nccnenosanuit. Kputepum
«drug-like» onTUMM3MPOBaNM 1 OLIEHWBANHM C MOMOLLHO 3NEKTPOHHOTO pecypca. MporHO3MpoBaHKe OCTPOI TOKCUYHOCTI, 3MOPUOTOKCUY-
HOCTW 1 MyTareHHOCTI SiiMca COeANHEHNI MPOBOANIN C UCTIONb30BaHKEM nporpamMmHoro obecnedveris TEST. MpoTusoBocnanuTenbHyo
aKTUBHOCTb CMHTE3MPOBaHHBIX COEAMHEHMIA OLeHBanu Ha Benbix kpbicax Wistar (maccort 150-160 r) ¢ akccynaTvsHom hason 0CTporo
acenTM4ecKoro BocnaneHns («kapparnHaHosbity Tect). ®nororeH (1 % BOAHbIA pacTBOp A-kapparHaHa) BBogumv CybnnaHTanbHo B
po3e 0,1 Mn B 3a4HI0K0 NpaByto Nany Kpbic. JIeByto nany 1cnomnb3oBani kak KOHTPOMb. BHyTpUKenynouHoe BBEOEHWE UCCReyEMbIX
COEeAMHEHWI B BIAE BOJHOMO pacTBopa Wi TOHKOAUCNEPCHON CyCneH3nu, ctabunuamnposaqHoi TeuHom-80, B Aose 10 Mr/kr npooaunm
C MCMONb30BaHNEM aTpaBMaTUYHOIO 30HAA 3a 1 4ac 40 MHBEKUMK driororeHa. PedepeHTHbIN nNpenapat AuknodeHak HaTpus BBOAUNMN
BHYTPVKENYAO04HO B PEKOMEHA0BAHHON [03e 8 MI/KT Ans AOKMMHYECKUX nccnedoBaHuin. OBbem nan u3mMepsinu 4o Havana akenepumeHTa
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1 yepes 4 yaca nocne HbeKUUY criororeHa. AKTMBHOCTb COBVHEHMIA ONPEAENnsnv Mo UX CNOCOBHOCTM YMEHbLLUATb OTEK MO CPABHEHNIO
C KOHTPONLHOW IPYNMON, BblpaXany B NPOLEHTaX. JKCNepUMEHTLI MPOBEAEHS! ¢ COONIoeHNEM BGUOITUYECKUX NPaBUIT 1 HOPM.

Peaynirarbil. Mo pesynsratam MonekynsipHOro AOKMHra, kputepusim «drug-like» 1 nporHocTyeckiM napameTpam TOKCUYHOCTY TEOPETH-
yeckv 060CHOBaH MOVCK MPOTUBOBOCMANMTENBHBIX areHTOB CPeay KapboKCUIICOAEPXKALLMX XMHA3OMMHOB W POLCTBEHHDIX FETEPOLIVKIOB.
OKCnepuMeHTanbHbIMWA METOAaMM in vivo («kappariHaHoBbIA» TECT) NOATBEPKAEHO HanMuMe NPOTUBOBOCTANMUTENbHON aKTUBHOCTM U
noKasaHo, 4To (XuHasonuH-4(3H)-unnaeH)rmapasnabl AnkapboHoBbLIX kKUCNOT noagaenstoT otek Ha 17,0-50,0 %, 2-kapbokcuankun-(de-
Hun-)-{1,2,4]tpuasono[1,5-c]xuHasonuH — Ha 0,00-40,63 %, 2-(5-(2-ammHodbernn)-1H-1,2,4-Tpuason-3-un)ankun-(peHun-)kapboHoBble
kuenotbl — Ha 2,43-49,65 %, 2-R-5-kapbokcnankiun[1,2,4]tpuasono[1,5-cJxuHaonmHbl — Ha 0,47-22,93 % v 2-R-7-okco-6, 7-gurugponmp-
pono[1,2-a][1,2,4]rpuasono[1,5-c]xnHasonun-4a(5H)-kapboHosble kncnoTsl —Ha 0,94-17,16 %. Cpean Hux 0BHapyXeHbl COeANHERNS, Mo
cune acpcheKTa KOHKYpUpyHoLLME C npenapaToM CpaBHEHWS AnknodeHakoM HaTpus. SAR-aHanm3 nokasar, YTo CyLeCTBEHHOE BUsHWE
Ha NPOTMBOBOCNANUTENBHYIO aKTUBHOCTb OKa3bIBaKOT 1 KOH(OPMALMS MOMEKYbI, M MpUpoaa «dhapMakodopHOro» dparMeHTa (an1Ha
kapboKcuankumbHON rpynmnbl) B COOTBETCTBYIOLMX NONOXeHUsIX 6a30BOrO reTepoumkna. Mo AaHHbIM BU3yanuaaLm MOMEKYNSpHOro
[OKUMHra, Uccremyemble COBAUHEHUS UMEIOT Apyrue (hepMeHT-NUraHaHbIe B3aMOAENACTBUS W, BEPOSITHO, IPYroN MexaHU3M AenCTBuS.

BbIBogpI. ViccnenoBaHust Ha NPOTUBOBOCTANMTENBHYIO aKTUBHOCTb B Psifly kapboKeuncoaep allyX XMHa30MMHOB 1 POACTBEHHBIX
rEeTEPOLMKIMYECKNX COBAMHEHWI NO3BONWIM BBLISIBUTL BELLECTBA, KOHKYPUPYHOLLME C pediepeHc-npenapaTom AknodeHakoM
HaTpus. [MporHocTnyeckue 3HaueHns apdrHHOCTH, pacyeThl kputepues «drug-likey, napameTpoB TOKCUYHOCT MeTodamu in silico
11 BI3yanu3aLmy MOMEKYNSPHOro JOKMHIa ykasaHHbIX COEOMHEHMI B aKTUBHbIX LIEHTpax GMOMMLLEHM NOKa3anu NepenekTMBHOCTb
3TOro0 Kracca fAns AanbHenwnx uccnenoBanuin. MpeacraBnerHble faHHble — TeopeTudeckas nnaropma Ans NPOAOIBKEHMS
CTPYKTYPHOI MOaMcUKaLMM Anst BbISIBIIEHUS! HOBbIX aHTUMOTMCTIKOB U BbISICHEHWSI BO3MOXHOMO MexaHWU3ma AeicTBUS (MHIu-

GUTOpbI NUMOOKCMreHasbl, pocconmnassl U T. 4.).

Active pharmaceutical ingredients whose structure combi-
nes aromatic or heterocyclic fragments with pharmacophore
carboxylic group are widespread on pharmaceutical market.
Moreover, the above mentioned structural fragments pre-
sent in molecules of nonsteroidal anti-inflammatory drugs
(NSAIDs) [1]. NSAIDs are widely used for treatment of fever,
pain, inflammation, rheumatoid arthritis and osteoarthritis.
Despite some differences in chemical structure, members
of abovementioned group of medications have the common
mechanism of pharmacological effects. This mechanism is
based on the effect of NSAIDs to suppress prostaglandin
synthesis (PG) by inhibiting cyclooxygenases (COX) [2].
The isolation of COX-NSAIDs complexes and following
X-ray studies allowed to explain the key role of pharmaco-
phore carboxylic group in the formation of enzyme-ligand
interactions and the effect of its presence on the activity and
selectivity [3-6]. It was found that there are similar interac-
tions of carboxylic group with aminoacids moieties in active
site of complexes of COX-1 and COX-2 with NSAIDs. For
instance, carboxylic group of Diclofenac (DF) forms the hy-
drogen bonds with hydroxymethyl group of SER530 (2.53
A) and with phenolic hydroxyl of Tyr385 (2.68 A) of COX-1.
The similar bonds are formed with hydroxymethyl group of
SER530 (2.65 A) and with phenolic hydroxyl of Tyr385 (2.73
A) in Diclophenac — COX-2 complexes [3,4]. Thus, most of
traditional NSAIDs, in whose molecules carboxylic group is
present, form similar interactions with COX enzymes that
cause the absence of selectivity of inhibitory activity. The
nonselective inhibition of prostaglandin synthesis resulted
in the wide spectrum of side effects including gastrointesti-
nal tract complications, heart dysfunctions, kidney toxicity,
hypertension, etc. [7,8].

The elaboration of modern conception of inflammation
mechanism, evaluation of the important role of eicosanoid
in the process of inflammation onset and development,
estimation of structure of biological targets and known
inhibitors, as well as, unprecedented development of ma-
chine learning, enhanced the role of artificial intelligence
in NSAIDs design [9,10]. The abovementioned resulted in
the introduction of selective COX-2-inhibitors to medicinal
practice and a significant decrease of side effects and
complication frequencies. However, the problem of NSAIDs
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toxicity has not been solved [11,12]. Thus, the search for
the novel anti-inflammatory drugs using in silico methods
and approaches that include structural modification of
known NSAIDs by “bioisosteric” replacements of aromatic
and heterocyclic fragments to other structural elements with
carboxylic group as carrier of pharmacological effect is a
current trend of medicinal chemistry.

Aim

The aim of the present study is to purposefully search
for anti-inflammatory agents among carboxyl-containing
quinazolines and related heterocycles using in silico and in

vivo methods, as well as the evaluation of carboxylic group
effect on the level of anti-inflammatory activity.

Materials and methods

Quinazoline-4(3H)-ylidene)hydrazides of mono-(di-)car-
boxylic acids (lla-g), 2-R-[1,2,4]triazolo[1,5-c]quinazolines
(Ila-g), 3-R-5-(2-aminophenyl)-1H-1,2,4-triazoles (IVa—f),
2-R-5-carboxylalkyl[1,2,4]triazolo[1,5-c]quinazolines (Va-I)
and 2-R-7-oxo0-6,7-dihydropyrrolo[1,2-a](1,2,4]triazolo[1,5-c]
quinazoline-4a(5H)-carboxylic acids (Vla—d) were screened
for anti-inflammatory activity. The synthesis and physico-
chemical data of the tested compounds was previously
described [13-16].

Molecular docking. Research was conducted by flexible
molecular docking as an approach of finding molecules with
affinity to a specific biological target. Macromolecules from
Protein Data Bank (PDB) were used as biological targets,
namely COX-1 enzyme in complex with DF (PDB ID —
3N8Y), COX-2 in combination with DF (PDB ID — 1PXX)
[17]. The choice of biological targets was due to the literature
about the mechanism of anti-inflammatory drugs activity [2].

Ligand preparation. Substances were drawn using Mar-
vinSketch 20.19.0 and saved in mol format [18]. After that
they were optimized by program Chem3D, using molecular
mechanical MM2 algorithm and saved as PDB files. Molecu-
lar mechanics was used to produce more realistic geometry
values for most organic molecules, owing to the fact of being
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IV: AcOH, reflux, 3-4 h;
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IX: CIC(O)(CH, ) COOEt AcOH, AcONa, reflux, 1.5-3 h;

X: HOOC(CH,) C(O)COOH, AcOH, reflux, 2—4 h
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lla, llla, IVa R = -COOE; lib, lilb, Ve R = -CH,COOEH; llc, llic, IVd R = -CH,CH,COOH,; Iid, llid, IVe R = -CH,CH,CH,COOH,;

lle, llle R = -CH,CH(Me)CH,COOH; Iif, llif R = -CH,CH(Cpn)CH,COOH; lig, lllg, IVf R = -C.H,COOEt-p; IVb R = -COOH;

VaR=Me,R =H,n=2;VbR=-COOEt, R, =H,n=2;VcR=Bn,R, =H,n=2;VdR=Bn,R, =H,n=3:Ve R=PhCH,CH,-, R1=H,n=3;
VER=Ph,R1=Et,n=0;VgR=Ph,R, =Et,n=1;VhR=Ph,R-H,n=2;ViR=Ph,R =H,n=3; Vj R = 2-MeOC H,- R, = H n=2

6 4

VkR=4-MeCH,-,R1=H,n=2;VIR=4-MeCH,-,R1=H,m= 3VIaR Me, m = 0VIbR Ph,m=0;VIcR=Me,m=2;VIdR=Ph,m=2

6 4

6 4

Fig. 1. Research design and approaches to the carboxyl-containing quinazolines and related heterocycles synthesis.
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highly parameterized. Using AutoDockTools-1.5.6, PDB files
were converted into PDBQT, number of active torsions was
set as default [19].

Protein preparation. PDB files were downloaded from
the protein data bank. Discovery Studio was used to delete
water molecules and ligands. Structures of proteins were
saved as PDB files [20]. In AutoDockTools-1.5.6, polar
hydrogens were added and saved as PDBQT. Grid box
was set as following: center_x = 18.37, center_y =-52.30,
center_z = 53.95, size_x = 18, size_y = 16, size_z = 16
for COX-2 (3LN1); center_x = 32.98, center_y = -44.49,
center_z = -3.76, size_x = 16, size_y = 16, size_z = 16
for COX-1 (3N8Y); center_x = 3.86, center_y = 20.06,
center_z =-9.06, size_x = 16, size_y = 18, size_z = 18 for
PLA2 (1ZYX). Vina was used to carry docking [19]. For
visualization, Discovery Studio v 19.1.0.18287 was used.

In Silico Prediction. “Drug-like” characteristics were
evaluated using an electronic resource [21]. Acute toxicity
of the studied compounds was predicted in silico using
TEST software [22,23].

Anti-inflammatory activity. Anti-inflammatory activity
of the synthesized compounds was evaluated on 228
Wistar white rats (150-160 g of weight), obtained from
the breeding station of “Institute of Pharmacology and
Toxicology of Ukraine” (Kyiv). All experimental procedures
and treatment were carried out according to the European
Convention and “Regulations on the use of animals in
biomedical research” [24]. Screening of the synthesized
compounds with estimated anti-inflammatory activity began
with the study of their effect on exudative phase of acute
aseptic inflammation (“carrageenan” test) [25]. Phlogogen
(1 % aqueous solution of A-carrageenan) was subplantarly
injected in the dose of 0.1 mlin the rats’ hind right paw. The

left one was used as a control. The studied compounds
were intragastrically administered with atraumatic probe as
water solution or finely dispersed suspension stabilized by
Tween-80 in a dose of 10 mg/kg, 1 hour before the injection
of phlogogen. The reference drug Diclofenac sodium was
administered intragastrically in a recommended dose of 8
mg/kg for pre-clinical studies. Measurement of paws volume
was conducted before the experiment and 4 (“carrageenan”
test) hours after injection of phlogogen using the described
methods. The activity of these substances was determined
by their ability to reduce the swelling compared with control
group and was expressed in percentage. It showed how
the substance inhibited phlogogen swelling in relation to
control swelling where the value was taken as 100 %.
The activity of the studied compounds was calculated as
following:

A%=100% Yee-Vhe o
—( Vpc -V he

where A—antiexudative activity, %; Vpe — the volume of
paw edema in the experiment; Vhe — the volume of healthy
paw in the experiment; Vpc — the volume of paw edema in
control; Vhc — the volume of healthy paw in control.

Data were statistically processed with the licensed
program Statistica for Windows 13 (StatSoft Inc., No.
JPZ8041382130ARCN10-J) and “SPSS 16.0”, Microsoft Of-
fice Excel 360. The results were presented as mean + stan-
dard error of the mean. Arithmetic mean and standard
error of the mean were calculated for each of the studied
parameters. During verification of statistical hypothesis,
null hypothesis was declined if statistical criterion was
P <0.05 [26].
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Results

The study design implied the selection of basic molecules,
namely quinazolin-4(3H)-ylidene)hydrazides of mono-(di-)
carboxylic acids (Il) that were used as basis for construction
of the virtual library of potential anti-inflammatory agents.
For evaluation of promising structural modification routes,
the literature data as well as our own “structure — biolo-
gical activity” data were used [27-36] (Fig. 7). It should be
mentioned that selected heteroaromatic basic molecules
have ample opportunities for structural modification by
the heterocyclization and nucleophilic degradation reactions
that additionally allow to introduce various pharmacophore
groups that are associated with anti-inflammatory activity
(primarily carboxylic group).

The general methods for the synthesis of the target
quinazoline-4(3H)-ylidene)hydrazides of carboxylic and
dicarboxylic acids (lla-g), 2-R-[1,2 4]triazolo[1,5-c]quinazo-
lines (llla-g), 3-R-5-(2-aminophenyl)-1H-1,2,4-triazoles
(IVa—f), 2-R-5-carboxylalkyl[1,2,4]triazolo[1,5-c]quinazo-
lines (Va-1) and 2-R-7-0x0-6,7-dihydropyrrolo[1,2-a][1,2,4]
triazolo[1,5-c]quinazoline-4a(5H)-carboxylic acids (Vla-d)
are presented in Fig. 1.

Considering the prospects of aforementioned class of
the compounds and ample opportunities for their chemical
modification, the in silico screening aimed at the estimation
of promising objects for in vivo studies was conducted.
Thus, docking studies to COX-1 and COX-2, as key en-
zymes of inflammation process developing, calculation of
physicochemical properties, “drug-like” criteria, and toxicity
parameters were performed for more than 100 candidate
compounds using appropriate software and services [21-
23]. The analysis of molecular docking results showed that
calculated affinity of the most of the studied compounds to
key enzymes of the inflammation were higher or comparable
with reference compound. It was found that the highest affin-
ity to enzymes were characteristic for compounds II-VI that
contain the carboxylic groups. Quinazoline-4(3H)-ylidene)
hydrazides of monocarboxylic acids, 2-alky-(benzyl-,
phenethyl-, aryl-)-[1,2,4]triazolo[1,5-c]quinazolines were
excluded from study considering their lower comparing
with reference compound affinity values. Besides, studied
compounds have satisfactory toxicity measures, most of
them refer to non-toxic compounds (LD, = 585.7-2650.6
mg/kg) (Table 1).

Results of calculation revealed that proposed com-
pounds have the satisfiying value of “drug-like” criteria
(Table 2). Thus, for all studied compounds logP values were
less than 5, molecular weight was less than 500; molecules
contain no more than 10 nitrogen and oxygen atoms, less
than 5 atoms — donors of hydrogen bonds, and no more
than 8 rotatable bonds. The accordance to listed above
parameters indicates the ability of compounds to ligand-en-
zyme interaction on binding site of the molecular target.
Obtained data allowed to distinguish the narrower range
of compounds for further synthetic and biological studies
and revealed that chemical modification of carboxyl-con-
taining heterocyclic compounds is reasonable in scope of
purposeful search for agents with anti-inflammatory activity.

The in vivo studies of anti-inflammatory activity revealed
that quinazolin-4(3H)-ylidene)hydrazides of carboxylic and
dicarboxylic acids (lla-g) and products of their cyclization,
namely 2-R-[1,2,4]triazolo[1,5-c]quinazolines (llla—g) inhibit-
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Table 1. Results of molecular docking and probable toxicometric parameters of

compounds according to the Test data

Compd. Affinity to COX-1 | Affinity to COX-2 | Oral rat LD, Developmental
(3N8Y) (3LN1) mg/kg toxicity
DF# -76 1.7

224.0 Category D***
lla -7.8 -8.2 585.7 Category C*
llb 7.9 -85 N/A Category C*
lic 7.7 -8.7 N/A Category C*
lid -7.8 -9.0 N/A Category C*
lle -84 -8.4 1675.9 Category C*
IIf -8.3 -8.7 1015.6 Category C*
lig -8.3 -9.8 1464.2 Category C*
llla -8.3 -8.7 N/A Category C*
lilb -85 -85 N/A Category C*
liic -84 9.2 844.7 Category C*
lid -84 9.2 1209.5 Category C*
lle -8.6 -8.8 12791 Category C*
nf -9.1 -9.5 N/A Category C*
liig -8.7 -8.8 N/A Category C*
IVa -8.0 7.9 N/A Category C*
Vb 7.8 -8.0 1854.8 Category C*
Ve 7.7 -8.0 1644.8 Category C*
Ivd 7.7 -8.0 2048.7 Category C*
Ve -7.6 -85 21919 Category C*
IVf -8.0 -10.4 N/A Category C*
Va 1.7 -8.9 1641.2 Category C*
Vb -8.0 -10.3 1022.2 Category C*
Ve -84 -10.3 N/A Category C*
vd -8.0 -10.8 1791.2 Category C*
Ve -8.0 -10.5 1942.9 Category C*
Vf 1.7 -10.2 N/A Category B**
Vg 74 -10.4 N/A Category C*
Vh -8.1 -10.6 1323.8 Category C*
Vi -8.2 -10.0 1682.1 Category C*
Vj -8.0 -10.2 21979 Category C*
Vk -8.6 -9.9 1462.9 Category C*
vi -8.6 -10.2 1852.2 Category C*
Via -7.0 1.7 1587.8 Category C*
Vib -7.9 7.3 N/A Category C*
Vic -7.5 -7.3 2650.6 Category C*
Vid -8.1 -7.3 N/A Category C*

*: Category C — Possible developmental toxicant; **: Category B — Non developmental toxicant;

*#*%: Category D — Developmental toxicant; #: Diclofenac.

ed the development of carrageenan-induced paw edema by
17-50 % in comparison with control group (Fig. 2).

At the same time, 3-R-5-(2-aminophenyl)-1H-1,2,4-
triazoles (IVa—f), 2-R-5-carboxylalkyl[1,2,4]triazolo[1,5-c]
quinazolines (Va-1) and 2-R-7-oxo0-6,7-dihydropyrrolo[1,2-a]
[1,2,4]triazolo[1,5-c]quinazoline-4a(5H)-carboxylic acids
(Vla—d), that were obtained as result of further modification,
inhibited paw edema by 0.94-49.65 % (Fig. 3)

The visualization of molecular docking results ob-
tained for most active compounds (lle, lllg, IVd, Vb) was
conducted for more detailed understanding of “structure
— anti-inflammatory activity” correlations and the creation
of theoretic background for further purposeful search for
anti-inflammatory agents. Visualization of compounds lle,
lllg, IVd, Vb docking to COX-1 revealed that abovemen-
tioned compounds take the position that is different from
that of “Sodium Diclofenac” in active site of the enzyme,
and as a consequence form interaction with alternative
amino-acids moieties (Fig. 4). Visualization of compound
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Fig. 2. Anti-inflammatory activity of quinazoline-

2 0 4(3H)-ylidene)hydrazides of carboxylic and
69.79 dicarboxylic acids (lla-g) and 2-R-[1,2,4]
70.00 triazolo[1,5-c]quinazolines (llla-g)
(Mtm,n=6).
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3 8000 Fig. 3. Anti-inflammatory activity of 3-R-5-(2-
’ aminophenyl)-1H-1,2 4-triazoles (IVa—f),
69.79 2-R-5-carboxylalkyl[1,2,4]triazolo[1,5-C]
70.00 quinazolines (Va-) and 2-R-7-0x0-6,7-
dihydropyrrolo[1,2-a][1,2,4]triazolo[1,5-c]
60.00 quinazoline-4a(5H)-carboxylic acids (Vla-d)
(Mtm,n=6).
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Table 2. “Drug-like” calculated parameters

Compd. |LogP Molecular polar | Number of non- | Molecular Number of hydrogen | Number of hydrogen | Number Molecular
surface area, A hydrogens volume, A3 bond acceptors bond donors of rotatable volume
(groups N and O) (groups NH and OH) bonds
DF# 4.57 49.33 19 296,15 3 2 4 238,73
lla 1.01 96.45 19 260.25 7 2 4 224.84
Ib 0.98 96.45 20 274.28 7 2 5 241.64
lle 0.56 107.44 19 260.25 7 3 4 224.12
Id 1.07 107.44 20 274.28 7 3 5 240.92
lle 1.31 107.44 21 288.31 7 8 5 257.50
1If 2.05 107.44 24 328.37 7 3 5 296.99
lig 2.65 96.45 25 336.35 7 2 5 296.25
lla 1.48 69.40 18 24224 6 0 3 206.26
llb 1.69 69.40 19 256.26 6 0 4 223.06
liic 1.97 80.39 18 242.24 6 1 3 205.53
llid 1.24 80.39 19 256.26 6 1 4 222.33
lle 1.72 80.39 20 270.29 6 1 4 238.92
i 245 80.39 23 310.36 6 1 4 278.40
lig 3.83 69.40 24 3183 6 0 4 277.67
IVa 1.26 93.90 17 232.2 6 3 4 204.74
IVb 0.62 104.90 15 204.19 6 4 2 170.41
IVe 1.47 93.90 18 246.27 6 3 5 221.55
Ivd 0.74 104.90 17 232.24 6 4 4 204.02
IVe 1.01 104.90 18 246.27 6 4 5 220.82
Ivf 3.60 93.90 23 308.34 6 3 5 276.15
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Cont. of table 2.

Compd. | LogP Molecular polar | Number of non- | Molecular Number of hydrogen | Number of hydrogen | Number Molecular
surface area, A hydrogens volume, A3 bond acceptors bond donors of rotatable volume
(groups N and O) (groups NH and OH) bonds
Va 1.06 80.39 19 256.26 6 1 3 222.09
Vb 1.57 69.40 19 256.26 6 0 3 222.82
Ve 3.52 80.39 25 332.36 6 1 4 293.50
vd 3.81 80.39 26 346.39 6 1 5 310.30
Ve 3.33 80.39 27 360.42 6 1 7 327.34
Vi 3.60 69.40 24 318.34 6 0 4 277.67
Vg 3.81 69.40 25 332.36 6 0 5 294.47
Vh 3.09 80.39 24 318.34 6 1 4 276.94
Vi 3.36 80.39 25 332.36 6 1 5 293.74
Vj 3.10 89.62 26 348.36 7 1 5 302.48
Vk 3.04 80.39 25 332.36 6 1 5 293.74
Vi 3.31 80.39 26 346.39 6 1 6 310.54
Via 0.13 88.33 21 284.27 7 1 1 236.26
Vib 2.16 88.33 26 346.35 7 1 2 291.11
Vic 0.67 88.33 23 312.33 7 1 3 269.86
vid 270 88.33 28 374.40 7 1 4 324.71
#: Diclofenac.
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Fig. 4. Enzyme-ligand interactions for compounds lle (A), llig (B), IVd (C), and Vb (D) with COX-1.
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lle with active site of COX-1 showed the presence of
conventional hydrogen bond that formed as the result of
interaction of carboxylic and hydrazide group with amino
acids SER A:530 (2.58 A), TYR A:355 (2.27 A) and ARG
A:120 (4.76 A) correspondingly (Fig. 4A). At the same
time, conformationally more rigid compound lllg interacts
with active site of enzyme in its lipophilic part via p-donor
interaction of GLY A:354 (2.24 A), SER A:516 (2.90 A)
and SER A:353 (3.67 A) with triazinoquinazoline cycle
(Fig. 4B). Small and hydrophilic molecule of compound
IVd forms conventional hydrogen bonds between ARG
A:120 (4.83 A), TYR A:355 (2.26 A) and carboxylic group
as well as between MET A:522 (3.29 A) and aminophe-
nyl fragment (Fig. 4C). Visualization of docking study of
compound Vb that contains as carboxylic so ester groups
(2" and 5" positions) allowed to evaluate that molecule
is located in hydrophilic part of the active site of enzyme

5.66

Interactions @

[ Conventional Hydrogen Bond [ Pi-Pi T-shaped

I van der Waals I Amide-Pi-Stacked [ Pi-Cation I Amide-Pi Stacked
[ Conventional Hydrogen Bond [ Akyl [ Pi-Sulfur [ Pi-Alkyl
I Unfavorable Donor-Donor ] Pi-Alkyl [ Pi-Pi Stacked

G

Interactions

[ Conventional Hydrogen Bond [l Pi-Sigma
] Carbon Hydrogen Bond

[ Pi-Alkyl

and form conventional hydrogen bond between SER A:516
(1.92 A) and GLN A:350 (2.36 A) (Fig. 4D).

Visualization of compounds lle, llig, IVd, Vb docking
to COX-2 revealed the patterns that are similar to the de-
scribed above. Thus, compounds lle, lllg, IVd, Vb take
the position which is different from Sodium Diclofenac
in the active site of enzyme, as well as form alternative
interactions with aminoacid moieties of protein molecule
(Fig. 5).

Carboxylic group of compound lle does not form any
interactions with amino acid moieties of enzyme, but there
is conventional hydrogen bond between hydrazide group
and SER A:516 (3.08 A) (Fig. 5A). Compound lllg, despite
the location in hydrophilic part, forms conventional hydrogen
bond of carboxylic group with ARG C:106 (2.85 A) (Fig. 58B).

Visualization of compound IVd interaction with active
site of COX-2 (Fig. 5C) allowed to evaluate the position,
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similar to previous compounds, in active site of enzyme
and the presence of conventional hydrogen bond between
carboxylic group and TYR C:341 (2.34 A). It should be
mentioned that compound Vb form more conventional
hydrogen bonds comparing to the listed above compounds.
It may be explained by the presence of both carboxylic and
ester groups in same molecule, aforementioned fragments
form interactions with SER C:516 (3.10 A), Tyr C:371 (3.09
A) and ARG C:106 (3.06 A).

Discussion

As expected, among quinazolin-4(3H)-ylidene)hydrazides
of carboxylic and dicarboxylic acids (Il), the highest activity
was characteristic for compounds that contain “classic”
pharmacophore fragments: ethylacetate (lIb), propanoic
acid (lic), b-methylbutanoic acid (lle), b-(cyclopropyl-1,1¢)
butanoic (lIf) acid and p-ethylbenzoate (llg). At the same
time, the formation of planar [1,2,4]triazolo[1,5-c]quinazo-
line cycle (lll) resulted the loss of anti-inflammatory activity
(AA = 0.00-40.63 %). It should be mentioned that high
anti-inflammatory activity was detected only for compounds
lllb and lllg, which also contain pharmacophore ethyl-
acetate (AA = 36.11 %) and ethylbenzoate (AA = 40.63 %)
fragments in position 2 of the cycle.

Nucleophilic degradation of 2-R-[1,2,4]triazolo[1,5-c]
quinazoline (lll) that yielded more conformationally flexible
2-(5-(2-aminophenyl)-1H-1,2,4-triazol-3-yl)alkyl-(phenyl-)
carboxylic acids (IV) did not lead to the significant increasing
of anti-inflammatory activity (AA = 2.43-49.65 %, Fig. 3).
The exceptions were compounds with ethylcarboxylate
(IVa) and propanoic acids (IVc) fragments in molecule that
inhibited carrageenan-induced paw edema by 32.99 % and
49.65 % correspondingly. The aforementioned compounds
favorably compare with substances Il a (AA =17.01 %), lic
(AA =23.96 %), llla (AA=10.00 %) and llic (AA=11.81 %).
Additionally, it was found that prolongation of the hydrolytic
degradation process for compound llla resulted the forma-
tion of 5-(2-aminophenyl)-1H-1,2,4-triazole-3-carboxylic
acid (IVb), that inhibited the carrageenan — induced paw
edema by 46.53 % and exceeded the activity of compound
IVa on 13.54 %.

Reconstruction of [1,2,4]triazolo[1,5-c]quinazoline cycle
with additional introduction of carboxyalkyl group to posi-
tion 5 (V) caused the significant loss of anti-inflammatory
activity (AA=0.47-22.93 %) independently determined by
the substituent in the 2™ position (Fig. 3). The exception was
compound Vb, that inhibited the development of the ede-
ma by 37.55 %. Above mentioned compound contains
ethoxycarbonyl and carboxyethyl fragments in the 2" and
5™ positions correspondingly.

The formation of more complex heterocyclic system
also did not lead to the increasing of anti-inflammatory
activity. Thus, dihydropyrrolo[1,2-a][1,2,4]triazolo[1,5-c]
quinazolines that contain carboxylic group (Vla, VIb) or pro-
panoic acid moiety (Vlc, VId) in angular position 4a were not
effective and reduce paw edema on 0.94-17.16 % (Fig. 3).
Therefore, anti-inflammatory activity of the studied com-
pounds significantly depends on molecule conformation,
the nature of pharmacophore, its position in heterocyclic
fragment, and length of linker alkyl fragment that effects
on the lipophilicity of molecule.

3anopisbkuin MeguuHnii xypHan. Tom 24, Ne 1(130), ciueHb — motuin 2022 p.
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The conducted visualization of molecular docking
results proved our assumption about dependence of anti-in-
flammatory activity level on spatial location of molecule in
active center (i. . conformation) and lipophilicity (the length
of carboxyalkyl fragment). Thereby, studied compounds take
the position that differs from that of the classic COX-inhi-
bitor (Sodium Diclofenac) in active site, and therefore form
alternative enzyme-ligand interactions between carboxylic
group and amino-acid moieties of protein. It should be
mentioned that in some cases studied compounds do not
form the abovementioned type of interaction (Figs. 4,5). Al-
though studied compounds are promising anti-inflammatory
agents, they cannot be referred to classic COX inhibitors
and require the further investigations of mechanism of
action (PLA-inhibiting activity, LOX-inhibiting activity, etc.)
and feasibilities of structural optimization.

Conclusions

1. The predicted affinity values, calculated “drug-like”
criteria and toxicity parameters, visualization of the docking
in active site of biological targets as well as experimental
studies results showed that investigated compounds are
promising in scope of purposeful search for anti-inflam-
matory drugs.

2. The conducted in vivo screening of anti-inflamma-
tory activity among carboxyl-containing quinazolines and
related heterocyclic compounds allowed to detect series
of substances that by the level of anti-inflammatory activity
compete with reference-compound “Sodium diclofenac” on
the carrageenan-induced paw edema model.

3. Presented data may be considered as theoretical ba-
sis for further structural modification of studied compounds
aimed at the elaboration of novel anti-inflammatory agents
and the evaluation of their activity mechanism (lipoxygenase
inhibitors, phospholipase inhibitors, etc.).
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Hui y cBiTi 3pocna KinbKicTb BUnaakie aratonnigHoi BariTHOCTI, BOHa CTae OfHIEt0 3 akTyarnbHUX npobnem Cy4acHoro akyLuepeTsa.
Lle 3pocTaHHs 3yMOBMEHE LUMPOKM YNPOBaKEHHSIM Y MPAKTUKY OXOPOHM 300POB’St ePeKTUBHUX METOAMK NiKyBaHHS 6e3nniaas,
3aCTOCYBaHHAM AONOMDKHIX PENPOAYKTUBHUX TEXHOMOTIN.

B ornsai HaBeneHa aymka 6inbLIOCTi 4OCNIAHVKIB, LU0 GaraTonnigas acoLitoeTbCA 3 BEMMKOH) KiNbKICTHO YCKIaaHeHb, KOTpi CynpoBO-
IPKYHOTb A0T0 3 paHHBLOTO recTaLiiHoro TepMiHy. HaibinbLu 3HaYyLLi — HEBUHOLLYBaHHS! Ha Pi3HUX TEPMIHaX recTalii Ta nepeavacHi
nonoru, a Takox 36inbLUEHHs! iIMOBIPHOCTI BUHUKHEHHS! Mpeeknamncii, aHeMii, rectauiiHoro aiabety, nicnsnonoroBoi KpoBoTEMi,
HapOIKeHHs AiTel i3 Marno Macoto Tina, HeBpPONOTiYHUMI YCKNAAHEHHSMU, aHTeHaTanbHa 3arnbens nnogis. OCHOBHa NpuynHa
nepuHaTarnbHUX yTpat npu GaratonnigHil BariTHOCTi — rboka HEOHOLLEHICTb NMOAIB, HU3bKi MOKa3HWKM Macy Ta OBXMHU Tina
NPV HAPOMKEHHI; cepen, HLUMX NPUYMH nepLue MicLie Nociaae HeAOHOLEHICTb. [NepuHaTanbHa cCMepTHICTb Npy BaratonnigHOCTI
BinbLU HiX yLLECTEPO NepeBuLLYE Taky NPy OQHOMNMIAHIN BariTHOCTI.

OTxe, naujieHTkun 3 baratonnigaam Hanexarb 4O rpynu BUCOKOTO PU3MKY LLIOAO PO3BUTKY MaTEPUHCHKWX | nepUHaTanbHX ycknaa-
HeHb. ABK CBOEYaCHO BUSIBUTK, 3anoBirTh, 3MEHLLNTY CTYNiHb BUPXXEHOCTi CneLmdivHuX yeknaaHeHb, HeobXxigHo 3HaTy ocobnu-
BOCTi nepebiry GaratonnigHoi BariTHOCTI i OCHOBHIX PUNKIB, LLO 3 HEtO NOB'3aHi. [oci Hemae yHiBepcanbHUX anropuTMIB LLOLO
MPaBMIBHOTO CNOCTEPEXKEHHS, NiKyBaHHS, PO3POMKEHHS! XIHOK i3 Pi3HUMM BapiaHTamu BaratonsigHoCTi. Y KOXHOMY OKpeMOMY
BUNaaKy HeoOXiaHWI iHaWBIAYanbHUIA NipXia Ans 36epexeHHs Ta NPONOHryBaHHS BariTHOCTI.

Multiple pregnancy and solutions to the problem of its complications (a literature review)

M. 0. Franchuk, L. M. Malanchuk, O. A. Franchuk

Currently, the number of multiple pregnancies has increased all over the world, and therefore it has become one of the urgent
problems of modern obstetrics. The rise is due to both the widespread practical application of effective methods for infertility
treatment in healthcare and the use of assisted reproductive technologies.

This review presents an opinion of most researchers about an association between multiple pregnancy and a significant number
of complications that accompany it from early gestational age. Notable amongst these are miscarriage at different gestational age
and premature birth, as well as an increase in probability of preeclampsia, anemia, gestational diabetes, postpartum hemorrhage,
low birth weight, neurological complications, and intrauterine fetal death. The main cause of perinatal losses in multiple pregnancies
is very low gestational age and low birth weight and length, with prematurity ranking first among other reasons. Perinatal mortality
in multiple pregnancies is more than 6 times as high as in singleton pregnancies.

Thus, patients with multiple pregnancies constitute a high-risk group for the development of maternal and perinatal complications.
In order to timely identify, prevent and reduce the severity of specific complications, it is necessary to know the features of multiple
pregnancies course and the main risks associated with it. However, there are still no universal algorithms for determining proper
follow-up, treatment and the choose of delivery mode among women with various variants of multiple pregnancies. In any single
case, a personalized approach is needed to maintain and prolong pregnancy.

MHoronaoaHas 6epeMeHHOCTb U pelLeHne NpobaeM eé 0CAOXKHEHWI (0630p AUTepaTypbl)

M. A. ®paHuyk, A. M. ManaHuyk, A. A. ®paHuyk

B HacTosiiee BpeMs BO BCEM MMpe BO3POCO KONMYeCTBO Cry4Yyaes MHOTOMNMOAHOW 6epe|vleHHocm, B CBA3M C YEM OHa CTaHOBUTCA
OfHOW U3 aKTyalnbHbIX npo6neM COBPEMEHHOr0 aKyLlepcTBa. Poct OﬁyCJ'IOBJ'IeH LLINPOKMM BHEOPEHNEM B NPAKTUKY 30paBOOXpa-
HeHuA 3(*)(*)6KTVIBHbIX METOAUK NeYeHna 6eCI'IJ'IO,E|VIF| M NPpUMEHEHNeM BCnomoraTenbHbIX PENPOAYKTUBHbLIX TEXHOIOTMI.

B 0630pe NpeacTaBneHo MHeHve GONbLIMHCTBA UCCHea0BaTeNen, YTO MHOTOMTOAME acCOLMMPYETCS CO 3HAUMUTENbHBIM KOTYECTBOM
OCIOKHEHII, CONPOBOXIAIOLLIMX €70 C PAHHETO reCTAaLMOHHOTO Cpoka. Hanbonee 3HaummMble U3 Hix — HeBbIHaLLMBaHWE Ha PasHbIX CPo-
kax recTaLm 1 NpexaeBpeMeHHbIE Pofbl, a Takoke YBenIeHe BEPOSITHOCTY BO3HWUKHOBEHWS IPE3KNaMMCiM, aHEMIM, FeCTaLMOHHOMO
[AvabeTa, NoCnepooBoro KPOBOTEUEHIS, POXEHWE AETel C Mariol Maccoii Tena, HEBPOMOTNHECKUMM OCTIOKHEHUSIMU, aHTEHaTasbHas
rnbenb nnofoB. OcHOBHas NpKYMHa NepUHaTanbHbIX NOTepb NPY MHOronnonHo! 6epeMeHHOCTY — ryBokast HELOHOLLEHHOCTb NNOKOB
1 HU3KME NMOKasaTeny Macchl W ANWHbI TeNa Npy POXOEHWN; Cpeam APYruX NpUiMH HEAOHOLIEHHOCTb 3aHMMaET nepBoe MecTo. Nepu-
HartarbHasi CMepTHOCTb MpW MHoronnoavm Goree YeM B 6 pa3 NPeBbILLIAET TAKOBYH NPW OOHOMIOAHOM GepeMEHHOCTY.

Takum 06pa30M, NauneHTKn C MHoronsiogmMemM CoCTaBnAT rpynny BbICOKOro pUCKa no pasBuUTUo MaTtepUHCKUX U NepuHaTarnbHbIX
OCNOXHeHW. [ins Toro, 4Tobbl CBOEBPEMEHHO BbIABUTL, NPEAYNPEANTb N YMEHbLUUTL CTENEHb BbIPaXEHHOCTU cnequ)wqecmx
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OCMOXHEHMI, HEOBXOAMMO 3HaTb OCOBEHHOCTM TEYEHWST MHOFOMIIOAHOM 6epemeHHocw| W OCHOBHbIE€ PUCKK, CBA3AHHbIE C Hew.
[o cvx nop He pa3pa60TaHb| yHMBEpPCarnbHbl€ anropuTMbl NpaBuUbHOIO HabntoaeHusl, neyeHns, ponopaspeLleHns XeHLnH ¢
pas3nuyHbIMK BapnaHTaMmy MHoOronnogus. B kaxxgom otaensHom cnyyae Heobxoaum VIH,EIVIBVIﬂ,yaJ'IbeIVI nogxopn Ans coxpaHeHusa

M NPONOHraumm 68peMeHHOCTVI.

B ocTaHHi poku y CBITi 3pocna KinbkiCTb BUNagkis 6arato-
nnigHoi BaritHocTi (BB), ii piBeHb HUHI cTaHOBNTL 3040 %.
36inbLueHHs YacToTn BB noB’ssytoTh i3 3acTocyBaHHAM
Cy4aCHWX [ONOMiXHUX PENPOAYKTUBHIX TexHonoril (OPT),
BUKOPUCTaHHAM FOPMOHarbHUX Npenapartis Ans iHayKuii
OBYNALi Ta CTUMYNALiT CynepoBynsuii nig Yac nikyBaHHs
6e3nninas [2,8,17,22,25,28,36,45,50]. OnuH i3 chakTopis
po3BuTKy BB — piBeHb rinogisapHnx roHagoTponiHis,
CeKpeLlist Skux 36inbLUYETHCS 3 BIKOM, a iXHS YacTtoTa 3a-
NEeXWTb Bif rEHETUYHUX YUHHUKIB, HACNIAKIB 3aCTOCYBaHHS
rOPMOHarbHIX Npenaparis.

BB i3 paHHLOro rectauifiHoro Biky CynpOBOMKYETbCS
YCKNaAHEHHAMU, SKi NPU3BOAATH 4O aHTeHaTanbHUX i
nepyHaTanbHUX yTpaT, WO BLUECTEPO NEPEBULLYE Taki Mpu
OAHOMNAIZHIN BariTHOCT. MpU4nHK LyX BTPAT — HEBUHOLLY-
BaHHS Ha paHHiX TepMiHax rectauiji, nepegyacHi nonoru,
HaPOKEHHS 4iTEN i3 ManMMM Macor Ta AOBXMHO TiNa,
HEBPOMOTiYHi YCKNaAHEHHS, aHTeHaTanbHa 3arnbenb
nnogis [8,15]. Bennky Hebe3neky CTaHOBUTb MaTepUHCHKa
CMepTHiCTb npu BB, Lo BUHMKaE Maiixe BTpuYi YacTilue,
HXX y pasi ogHonnigHoi BariTHocTi [18,21].

[Mpu BB BaXnMBIM € OLHIOBaHHS TpaHCMIaLeHTapHOMo
KOMMIEKCY, WO Jonomarae BUSIBUTM NATOMOriYHi 3MiHM
B HbOMY Ta CBOEYACHO 3AINCHUTW HEOOXioHY KOPEKLto.
Bu3sHayeHHs ropmMoHanbHOro cratycy detonnaueHTap-
HOTO KOMMIIEKCY Aae 3MOTy OLHATY (DYHKLt0 MaueHTy
Ta CTaH nnogis. HaykoBi AOCHImKEHHS NOKa3yTb, LLO
npv BB nigBuLLYyIOTLCS PiBHI FTOPMOHIB, SK-OT XOPIOHIYHOMO
roHagoTponiny (XI), nnaueHTapHoro naktoreny (J1F),
€CTpOreHy, NporecTepoHy, anbca-geronpoteiny (API).
Takox BaXKNMBO BU3HAYMTM NNaLeHTapHi Binku, kopTuson,
CTaH MikpobioLeHO3y CTaTeBMX LWNSAXIB, MPOTM3aNanbHUX
LMTOKiHIB, AncbanaHc skux mMoxe 6yTw pesynbraTtom
BHYTPILLHbOYTPOBHOrO iHikyBaHHs nnogis [27,48,51].
[Jocnigxytoum 3MiHW CTyNeHs KopensiLii ropMOHiB, NOTPiGHO
NOEAHYBATK iX i3 HasiBHUMU NapameTpamu eTonnaweH-
TapHoro KpoBoToky [9,13,14].

OpnHi 3 NpUYMH NepuHaTanbHOi 3aXBOPIOBAHOCTI Ta
CMepTHOCTI npu BaraTonnigHoCTi — NnaLeHTapHa HegocTar-
HICTb i 3aTpUMKa BHYTPILIHLOYTPOBHOrO PO3BUTKY MIOAIB
(3BYP)[1,10,19,34,43,47]. OcobrnuBe 3Ha4eHHS Ma€E Takox
Tvn nnadenTauii. Maxe 80 % nnaueHT npu BB auxopi-
anbHi, 20 % — moHoxopianbHi. Tun nnaueHTawii — akTop,
SKWA CyTTEBO BMNMVBAE Ha NEPVHAaTaNbHY 3aXBOPIOBAHICTD i
CMepTHICTb. MoHOXOpianbHa nnaveHTa — eguHa CTpyKTypa,
wo B 90-95 % BunaakiB MiCTUTb CyAMHHI aHACTOMO3M MiX
nnaueHTapHUMK cucTemMami KpoBoobiry ABOX Nnoais; Le
Moxe ByT1 OCHOBOIO CepIio3HKX yckrnaaHeHb BB — cuHapo-
My beTocbeTanbHoi TpaHcdysii Ta CMHAPOMY 3BOPOTHOI
apTepianbHoi nepdysii. B pasi po3suTky Uiei natonorii
BiIOYBaETLCS BiATIK KPOBI B OAHOTO Myioda [0 iHLIOrO.
YacTto B Takomy BunNaaKy nnig-AOHOP — ManeHbkui, a
Nnig-peLmnienT — BENUKUIA, 3 BagaMmu po3BUTKY; HepiaKo
HacTae aHTeHaTarnbHa 3arnbens OgHOrO 3 NIOZIB i3 HAcTyN-
HVM po3BuTkoM [B3-crHApOMY B X1BOrO Nnoga. BpomxkeHi
Baau PO3BUTKY BUHWKaKOTb Nig Yac BB yagiyi yacTiwwe, Hix
npy OQHONIIAHIN BariTHOCTI [11,46].

3anopisbkuin MeguuHnii xypHan. Tom 24, Ne 1(130), ciueHb — notuin 2022 p.

lNnaveHTapHUi NakToreH — roOpMOH MiaLeHTapHOro
MOXOMKEHHS!, L0 CUHTE3YeTbCst CUHLMTIOTpothobnacTom
yXe 3 paHHiX TepMiHiB rectauii Ta BNMBae Ha BCi BUAM
06MiHy peyoBWH y MaTepi Ta NIoAiB LWASXOM akTueaLii
cvnTedy [HK, nocunerHs nponicepauii kniTwH nnogis.
3i 30inbLUEHHAM TepMiHy BariTHOCTi KOHLEHTpaLis Lboro
ropMoHa Takox 3poctae [10,19,34,43,47].

[porecTepoH — BaxMBWiA NNaLEHTapPHUI TOPMOH, SIKWiA
HanpUKiHLi NepLLIoro TPUMECTPY BariTHOCTi CUHTE3YHOTb Krli-
TUHM CUHLMTIOTPOGOBRACTY. Mloro KoHLEHTaLLiA 3anexuTb
Bify (pyHKLIOHANBHOI aKTUBHOCTI MALEHTM Ta NiABNLLYETHCA
3i 30iNbLUEHHSAM TEpMiHy recTauii [23,26,31,32,41,42].

Ectpion cuHTesyeTbca 3 meTaboniTiB xonictepony
BariTHOI 3@ aKTWUBHOI y4acTi HAOHUPKOBWX 3a103 i NeYiHKM
Nroaie, a TakoxX cneLmdiuHnX dhepMeHTiB nnaleHTy. oro
KOHLIEHTpaLlist 40 NonoriB 36iNbLLYETHCS Malike BAECATEPO,
LLO NEBHOK MIpO0 NOKa3ye BHYTPILLHLOYTPOOHMI CTaH i
pO3BUTOK Miogis [23,45].

Exorpadist — HanBaxnuBiLum i HaniHOPMaTUBHILLNA
METOA AOCHIMLKEHHS (PeTONNaLeHTapHOr0 KOMMIEKCY.
Lleit metog gae amory 3i 100 % TouHICTIO AiarHoCTyBaTm
BB i Tn nnaueHTauii Bxe B TepMiHi 5-6 TVkHIB rectauii
[6,18,34]. Mpn MOHOAMHIOTWYHIN ABINHI Maibke 3aBXAau
BUSIBMSIOTb NEPEKPYTU MYMOBWH i NiABULLEHHS PU3NKY
aHomanin po3suTKy nnogis [6,15,16,18]. 3a monomoroto
yNbTPa3ByKoBOi (heTOMETPIi BU3HAYalOTb GIOMETPUYHI
napaMmeTpu nig 4ac AMHaMIYHOrO CMOCTEPEXEHHS 3a
3pOCTaHHAM i PO3BUTKOM NMOAIB NPOTArOM BariTHOCTI
Ta BUABNAOTL 60 % BUNagKiB yPOmKEHWX Bag PO3BUTKY
[5,15,16,18]. Mpwn auxopianbHii ABiNHI, NoYMHaum 3 18
TWKHS BariTHOCTI, pekoMeHaytoTb Y3[1-MOHITOPUHT KOXHi
4 TVKHI, @ NPV MOHOXOPIanbHIA — KOXHI 2 TUXHI, W06
CBOEYACHO BUSIBUTM WMOBIPHI Bagu po3BUTKY NIOAIB,
03Haku CUMHAPOMY dheTonnaleHTapHoi TpaHcdysii. Ak
BifOMO 3 pob0TH «[1aTOreHETNYHI MeXaHi3Mu HEBUHOLLY-
BaHHS Yy KiHOK 3 6araTonnigHoIo BariTHICTIO, 3yMOBMEHO
3aCTOCYBaHHSM AOMOMIKHUX PEMPOAYKTUBHNX TEXHOMO-
riny 3a pepakuieto 6. M. BeHukiscbkoro, |. B. Monaguy,
ANs OLiHIOBaHHS BHYTPILLHLOYTPOBHOTO CTaHy nrnoga
BUKOPUCTOBYIOTb JONIEPOMETPII0, KapAioTokorpadito,
BW3Ha4aloTb BiodianyHnin npodink nnoaa [23].

Mig yac BB nopiBHAHO 3 ogHONMIAHOW BariTHICTIO
YCKMaAHEHHS! BUHMKAOTb YacTille, Po3noymnHaloThCs Ha
€eTani paHHbOI recTaLlji Ta XapakTepuayTbCs TSHKKUM, 0BO-
ni TpvBanum nepebirom. HaitvacTiLui ycknagHeHHs — aHeMist
BariTHOI, petonnaleHTapHa AUCHYHKLUIA 3 3aTPUMKO
PO3BUTKY, AMCKOPOAHTHWIA PICT, @ TaKoX BPOMKEH Baau
po3suTky nnogis [4,23,38,50].

[Mepebir BariTHOCT 11 nonoris npu BB ycknaaHioe Hu3ka
dhakTopiB, 5K LLIe Ha paHHIX TEpMiHaX BariTHOCTI NPWU3BOasATbL
[0 naTonorii MaTkoBO-MI040BO-NMALEHTAPHOMO KPOBOTOKY.
Haibinblie 3Ha4yeHHs MatoTb OOTSKEHWUA COMATUYHUIA
aHaMmHes, BiK BariTHOI, MHEKOMoriYHi 3aXBOPIOBaHHS Ta
rOPMOHarbHi NOPYLUEHHS!, HASIBHICTb B @HAMHESI LUTYYHUX i
CaMOBIIbHYX BUKMAHIB, ONEepaTUBHUX YTPyYaHb Ha OpraHax
Marioro Taaa, NicnsnornoroByX i NicnsiabopTHUX yCKnaaHeHb,
CTaH Wuikn matku [15,16,18,45,49].
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HaiuacTiwe ycknagHeHHs BB — HeBuHoLWyBaHHS
(43,6 % BrNaakiB nepeaYacHMX NOsoriB), HAHI HEMae TeH-
JeHUii 40 3HWKEHHS KinbKocTi 1oro Bunagkis [27,48,51].
BinbLUiCTb HEAOHOLLEHNX AiTel NOMUPAE iHTpaHaTanbHoO
abo HeBaOB3I Nicns HapomkeHHsi [32,39-42,53]. 3a naHnvin
BOO3, nepepunBaHHs BariTHOCTI B TepMiHi 22—27 TWkKHIB
OLiHIOKOTb SIK paHHi MepeayacHi nonorw, y BinbLIOoCTi kpaiH
nepuHaTanbHi BTpaTi BU3HA4aKOTb i3 LbOro recTauinHoro
TepMiHy [18,41,52,53]. Ockinbkv nepeayacHi nonorv npu bB
— NpUYMHa NiABMLLEHOT NeprHaTanbHOI 3aXBOPOBAHOCTi Ta
CMEpTHOCTI, TO ANl 3HWKEHHS! LiMX NOKA3HWIKIB Y XXIHOK rpyni
PU3VKy HEOBXiAHO MaKCMMArbHO MPOMOHIYBATW BariTHICTb,
ocobnuBo B pasi 3acTocyBaHHs [PT [12,41].

Mpupoaa i MexaHriamu po3BUTKY 3arpoau NepeavacHnX
MosioriB Y XiHOK i3 BB He BMBYeHi J0 KiHUA. MMpuynHamu
HacTaHHs nepefyacHuX nomnoris y xiHok i3 BB € nepep-
YacHWI po3pvB NNOJoBKUX 0BOMOHOK, NMPOrecTepoHoBa
HEeOoCTaTHICTb, (PYHKLOHArNbHA HECMIPOMOXHICTb LUMIAKM
MaTKM, a TakoX OCTPOKOBI PO3POMKEHHS Y 3B'A3KY i3 pO3-
BWTKOM recTauiiHux ycknagHeHs [45]. Mig yac possuTky
nepenvacHux nonoris npu BB BinbyBaeTbCs BKOPOYEHHS
LUKV MaTKW, BariTHICTb NepepuBaeTbea B TEPMiH Ao 28
TvxHiIB [41,42].

[inst echeKTUBHOMO NPOrHO3yBaHHS NepeaYacHX Nonoris
BWKOPUCTOBYIOTb BariHanbHy abo TpaHcBariHambHy yrb-
TpasByKoBY LIepBIKOMETPIO, Mif 4ac SKOi BU3Ha4atoTb LOBXU-
HY LLIMAKW MaTKK, BIGKPUTTS BHYTPILLHBOTO BivKa (BirnbLue Hix
5-6 MMm), 3aHil KyT MibX TirOM i LUMIAKO MaTKw, CakparisaLlito
LMKk matku [15,16,20,23,29,32,35,45]. [Ing BU3HA4YEHHS
py3nKy po3BUTKY nepeavacHux nonoris npu BB Baxnvse
3HaYeHHs1 Mae BCTAHOBMEHHS! KOHLIEHTpaLLii MporectepoHy
B OpraHiami BaritHoi, a Ans npodinakTukn — CBOEYacHe
iHTpaBariHanbHe 3aCTOCyBaHHs MpenapartiB Liboro ropMoHa
[1,3,4,29,35]. HepocTaTHicTb cekpeLii nporecTepoHy nig Yac
recTalLlii MOXe iHiLjtoBaTV 3arpo3y nepepuBaHHs BariTHOCTi Ta
pO3BUTKY NepegyacHux nonoris [1,3,7,24,50,56].

HuHi nocnimxyroTb 3aCTOCYBaHHS Pi3HUX hopM Npodi-
NaKTUKK nepeayacHux nonorie npv BB [24,41,42,44]. Cepeg
MPUYKH TXHBOTO HAacTaHHs npu BB nopsig i3 ropmMoHansHUM
AncbanaHCcoM BaxnuBy porb Bifirpae NOPYLIEHHS LMTOKi-
HoBoro crartycy [15,16,30,33,37].

He3sBaxatoun Ha YMCneHHi cnpobu MokpaLleHHs me-
TOAIB 3anobiraHHs PO3BMTKOBI NepeaYacHux nonoris, bB
3anuLwaeTbea NPOoBiAHUM (haKToOpOM L€l natonorii, Tomy
3 MPOQiNakTUYHO METOK 3aCTOCOBYIOTH LiepBiKarbHWN
cepknisix [20,33,35,50,55,56]. Ane BinoMocTi (haxoBoi niTe-
paTypy BUYEPMHO He ONUCYIOTb Liel MeTog NpodhinakTuku
nepegyacHyx nonoris npu BB.

Buxogsum 3 akywwepcbkoi cutyauii npu BB, HeobxigHO
YiTKO OpiEHTYBaTUCS NMepedyciM Ha MONMOXEHHS Ta ne-
peanexaHHs Nnogis. 3a 0CTaHHi POKM 3pOCTM MOKA3HMKM
onepaTyBHOro po3pomkeHHs 342,8 % 1o 49,2 % sunagis,
Lo Bigomo 3 nybnikauii O. B. bynaseHrko, A. B. BosHioka
[20]. Y GinbLwocTi kpaiH ceiTy npu BB cneuianictn Hapa-
10Tb MepeBary NporpaMoBaHOMY PO3POKEHHIO B TEPMIiHI
37-38 TvxkHIB WINSAXOM onepaLii kecapeBoro po3TuHY
[15,16,18,46,54].
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1. AHania ¢paxoBoi nitepatypu cBiguMTh, Wo BB Ans
Cy4aCHOrO aKyLLIepCTBa 3aNMLLAETLCS aKTyarnbHO TEMOK).
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[DKeHb 151 PO3B'si3aHHS NPOBNEM BUHOLLYBAHHS BariTHOCTI,
3anobiraHHs nepegyacHUM nomnoram, LWoAo MiHiMisauii
aHTeHaTanbHWX | NepuHaTanbHWX BTPaT i 30inbLUeHHS
BiZCOTKA HAPOMKEHHS 300POBUX LiTEN.

2. CyvacHi MeankamMeHTO3Hi, ropMoHarbHi npena-
paTu, CEepKNsXi LUMAKA MaTKu He 3aBXan edekTuHi. Ha
Hally [ymMKy, NepCcrekTMBHAM ANsi NpomnoHryBaHHst BB e
3aCTOCYBAHHSA aKyLepCbKux necapiis y NOeAHaHHI 3 iH-
TpaBariHanbH1M NPOrecTEPOHOM He TifbKW AN15 NiKyBaHHS
BXX€ HAasIBHWX 3arpo3nBuMX CTaHiB, ane i ans 3abeaneyeHHs
CnpusTINBOro nepebiry BariTHOCTI, 0cobnmeo npyu BB, wo
HacTana BHacnigok 3actocysaHHs OPT.
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MoHiTOpH1Hr Ta oLiHIOBaHHA eBOoAtoLil Bipycy SARS-CoV-2

B. B. M’'acoepoB®@*AF 1, B. HaptoB(22A¢ K, B. Opko®1PE B, M. AicoBUr DA,
B. A. KanycTHUKD1CE A B. BoHpapeHKoD1CP M, €. YepHak(D1CE B, A. AkyweHKkoD3BC
B. B. KyuepsiBueHko©1¢P B, C. MacnroBa(®28€, 0. B. BoHpapeHKo(928C

TXapKiBCbKUI HaLLIOHAABHUIA MeAMYHUIA yHiBEpCUTET, YKpaita, 2KHIM XOP «0O6AacHa KAiHiuHa iHGeKUiHa AikapHs», M. XapkiB, YKpaiHa,
SHaujoHaAbHUI dapMaLeBTUYHWIA YHIBEPCHUTET, M. XapkiB, YKpaiHa.

A - KOHUEenNLiA Ta AM3arH AOCAIAKEHHS; B - 36ip aaHux; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;
F - octatouHe 3aTBEPAXEHHS CTaTTI

MeTa poGoTu - cuctemaTu3allis Ta aHania iHchopmaLlii npo noLumpeHicTb BapiaHTie Bipycy SARS-CoV-2 3a iHcbopmauiiHumn  Katouosi cnosa:

6a3amm faHuX i pesynsTaTamm BNAcHNUX KPOC-CEKLIIMHUX AOCTIIKEHD. COVID-19,
Marepianu Ta metogu. AHania agincHunm 3a nepiog 2020-2021 pp., BUKOPUCTaBLUM iHGhopMaLiiHi 6a3u JaHWX i NOLLYKOBI pecypcy f::ﬁ;ﬁ?gz

Google Scholar, Cochrane Library, Scirus, Springer, Medline, Embase, PubMed, Web of Science. Mig 4ac BnacHoro 4ocnimxeHHs
BUKopuCTanu Masku (no 40 HasodhaprHreanbHx 3paskis, 3aranom 80) Big navieHTis i3 cumnTomamm [PBI abo npunyLLeHHsM npo
iHchikyBaHHst COVID-19, siki nepebysanu Ha nikysaHHi y KHIM XOP «O6nacHa kriHiuHa iHdekLiliHa nikapHsi» B YEPBHI Ta XOBTHI
2021 poky Ta KOTpi ineHTUdikoBaHi sk NoanTueHi wono SARS-CoV-2. Meplue JOCNimpKeHHs BUKOHAMM B MiXNIKOBWIA nepiog, 3a"°Pi3b'§m"

Apyre — nif Yac NigBULLEHHS NMOKA3HNKIB 3aXBOPIOBAHOCTI. [N NepBUHHOI ineHTUDIKALLi BUKOPUCTOBYBANN METOf noniMepas- "2"32;“1'_‘";4”%':“1?150)
Hoi naHutorosoi peakuii (MNP) y peanbHoMy yaci, LOCMIMKEHHS BUKOHAM 3a AOMOMOrOK AjarHocTu4Horo Habopy «Biocore® o yoa14a’ ’
SARS-CoV-2» («TOB «biokop TekHonomxi NTTO», YkpaiHa) BianosigHo Ao iHCTpyKuii BUpobHWKa. [ns BTOPUHHOI ineHTudikaLi

nif Yac NepLuoro KPOC-CeKLiHOro AOCTIMKEHHS BUKOPUCTOBYBANM MynbTunnekcHuii aHania SNPsig® VariPLEX™ Covid-19 :E""a": A
) . . v .
(«Primerdesign™ Ltd.», Benka BpuTanis). ateryna ukrnet

BapiabeAbHiCTb.

PesynktaTu. 3gificHunu cuctematusadito, aHania BigoMocTel oo noLumpeHocTi BapiaHTiB Bipycy SARS-CoV-2 3a iHdopma-
LiiHMMKM 6azamn JaHnx. 3a pesynstatamy BaCHUX KPOC-CEKLINHIMX JOCTigKeHb i3 BUSBNEHHs BapiaHTie SARS-CoV/2, wo uup-
KyrioBanu Ha TepuTopii XapkiBcbkoi obnacTi B YepBHi Ta )0BTHi 2021 poky, BCTAaHOBMEHO NMOBHE 3aMilLieHHs BapiaHTa anbga, Lo
[OMiHyBaB y YepBHi (87,5 %), Ha BapiaHT genbra (95,0 %). Yci xBopi Manu 03Hakv auxarnbHoi He[oCTaTHOCTI, no3arocnitanbHa
MHEBMOHIsI Bidyarni3oBaHa iHCTpyMeHTarbHO (KoMmn'toTepHa Tomorpadisi, peHTreHorpadisi, ynsTpassykoBe LOCHiMKEHHS) Nig Yac
nepLuoro gocnimkeHHs B 90 % xeopux, apyroro — B 100 %. CepepHil Bik XBOpUX Mg Yac nepLuoro focnimkeHHs — 60,4 poky (Mi-
HimanbHWA — 25 pokis, MakcumanbHuid — 91 pik), nig vyac apyroro — 52,6 poky (MiHiManbHWii — 18 pokis, MakcumManbHuii — 84 poku).

3'sicyBanu, Lo CTaB AOMIHYBATH arpecuBHILLMIA i GinbLL KOHTar03HWIA BapiaHT enbTa, a 0TXe HeOOXiAHWIA PETENbHILLMIA KOHTPOMb
[OTPUMaHHS NPOTUENiAEMIYHUX 3aX0giB.

BucHoBKuM. MOHITOPUHT | KOHTPOIb €BOMIOLi BipYCY 3@ JONOMOrOH) ENiAEMIONOrYHIX AOCTIMKEHD, BUBYEHHS BiDYCHOI FEHETUYHOI
nocnigoBHOCTI, a Takox nadopatopHux MNP HeobxiaHi ans 3anobiraHHs nowwvperHlo COVID-19, ouiHioBaHHS eheKTUBHOCTI
TECT-CUCTEM Ta ONMTUMI3aLlii AiarHOCTUKW, eTIOTPONHOI Tepanii, moaudikaLlii BakLMH.

Monitoring and assessment of SARS-CoV-2 evolution

V. V. Miasoiedov, P. V. Nartov, K. V. Yurko, V. M. Lesovoy, V. A. Kapustnyk, A. V. Bondarenko, M. Ye. Cherniak,

V. A. Yakushchenko, V. V. Kucheriavchenko, V. S. Maslova, O. V. Bondarenko Key words:

The aim of the study - systematization and analysis of information on the prevalence of SARS-CoV-2 virus variants according COVID-19,

to information databases and own cross-sectional studies. SARS_.COV'.Z -
genetic variability.

Materials and methods. The analysis was conducted in the period 2020-2021 using information databases and research re-

sources: Google Scholar, Cochrane Library, Scirus, Springer, Medline, Embase, PubMed, Web of Science. Our own examination Zaporozhye

included a total of 80 nasopharyngeal swabs (at least two specimens in each case) collected from ARVI symptomatic or suspected  medical journal
COVID-19 patients, who were treated at the MNE KRC “Regional Clinical Infectious Diseases Hospital” from June to October 2021 ~ 2022; 24 (1), 109-114
and tested positive on SARS-CoV-2. The first study was performed in the inter-peak period, and the second one — on the rise of

the disease. A real-time polymerase chain reaction (PCR) method was used for primary identification with the diagnostic kit “Bio-

core® SARS-CoV-2” (LLC “Biocor Technology Ltd.”, Ukraine) in accordance with the manufacturer’s instructions. Multiplex analysis

SNPsig® VariPLEX™ Covid-19 (Primerdesign™ Ltd., UK) was used in the first cross-sectional study for secondary identification.

Results. Systematization and analysis of the prevalence of SARS-CoV-2 variants according to information databases were per-
formed. According to the results of our cross-sectional studies on SARS-CoV2 variants circulating in the Kharkiv region in June —
October 2021, the complete replacement of the alpha variant, which was dominant in June — 87.5 %, with the delta variant—95.0 %.
All patients had signs of respiratory failure, community-acquired pneumonia was visualized instrumentally (computed tomography,
radiography, ultrasound) at the first study in 90 % of cases, and at the second — in 100 %. The median age of patients was 60.4
years (minimum — 25 years, maximum — 91 years) during the first study, but during the second — 52.6 years (minimum — 18 years,
maximum — 84 years). Thus, the more aggressive and contagious delta variant has become dominant requiring thorough public
health anti-epidemic measures.
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Conclusions. Monitoring and control of the virus evolution using epidemiological studies, viral genetic sequence, as well as la-
boratory PCR are necessary to prevent the spread of COVID-19, to study the effectiveness of test systems and optimize diagnosis
and etiotropic therapy as well as vaccine modifications.

MOHUTOPUHT U OLeHKa 3BOAIOLMU BUpYca SARS-CoV-2

B. B. Macoepos, 1. B. Haptos, K. B. FOpko, B. H.AecoBoii, B. A. KanycTHuk, A. B. BoHaapeHKo,
M. E. YepHsik, B. A. flkywieHko, B. B. KyuepsiBueHko, B. C. MacnoBa, E. B. BoHaapeHko

Llenb pa6oTbl — cucTemMaTu3aums U aHanua MHopmMaLmum 0 pacnpocTpaHeHHOCTH BapuaHToB Bupyca SARS-CoV-2 no uHdop-
MaLMOHHbIM 6a3aM AaHHBIX 1 pesynbTatam COBCTBEHHbIX KPOCC-CEKLIMOHHBIX UCCHEnOoBaHUIA.

Marepwuansi n meToabl. AHanus nposeaéH 3a nepumog 20202021 rr., ucnonb3oBanyt UHGopMaLmMoHHble 6a3bl AaHHBIX U MOVICKOBbIE
pecypcel Google Scholar, Cochrane Library, Scirus, Springer, Medline, Embase, PubMed, Web of Science. B xoge cobctaeHHoro
ICCrenoBaHuns 1cnonb3oBanu mMasku (no 40 HasogapuHreanbHbIx 06pa3suos, scero 80) oT naumeHToB ¢ cumntomamu OPBY
unu npeanonoxexmem o6 nHduumposanu COVID-19, kotopele npoxoaunu nedexne B KHIM XOP «O6nacTtHas knuHnyeckas
MHEKLMOHHan 6onbHMLa» B oHe 1 oktadpe 2021 roga v 6binu naeHTMLMpoBaHbI kak nonoxurensHble no SARS-CoV-2.
lMepBoe 1ccrnenoBaHue BbIMONHEHO B MEXMMKOBLIA NEpUo, BTOPOE — BO BpeMs nogbéma 3abonesaemocTi. [ns nepeuYHoiA
MAEeHTUMKALMM UCIONb30BANN METOZA NonnmepasHon LienHoi peakumu (MLIP) B peanbHOM BpemeHU, UccrneaoBaHie BbINomHUIm
C NOMOLLbI0 AnarHocTuyeckoro Habopa «Biocore® SARS-CoV-2» («O00 «Buokop TekHonomku JITAy, YkpanHa) B COOTBETCTBUM
C MHCTpYKLWei Npon3soanTenst. [1ns BTOPUYHOI aeHTUUKaLWM BO BpEMS NEPBOTO KPOCC-CEKLIMOHHOTO MCCNEN0BaHS UCNOSb-
30Banm MynbTunnekcHein aHanna SNPsig® VariPLEX™ Covid-19 (Primerdesign™ Ltd., Benukobputanus).

Pesynktarthl. [poBegeHa cuctematmsaums M aHanua CBEAEHW O pacnpoCTpaHEHHOCTH BapuaHToB Bupyca SARS-CoV-2 no
MHOpMaLMOHHBIM 6a3am AaHHbIX. [10 pesynsTatam co6CTBEHHBIX KPOCC-CEKLMOHHBIX UCCIEn0BaHNI N0 BbISBMEHWIO BApUaHTOB
SARS-CoV2, umpKyn1poBaBLUMX Ha TEPPUTOPUM XapbKOBCKOW obnactv B uioHe 1 oktsabpe 2021 roaa, yCTaHOBMEHO MOMHoE
3ameLLeHne BapuaHTa anba, KoTopbIi Bbi JOMUHMPYOLLMM B UioHe (87,5 %), BapuaHTom aenbta (95,0 %). Y Bcex 6omnbHbIX
ObINV NPU3HaKN [bIXaTeNbHOA HELOCTATOMHOCTH, BHETOCUTaNbHAsS MHEBMOHUS BU3yanuanpoBaHa MHCTPYMEHTANbHO (KOM-
nbloTepHas Tomorpadus, peHTreHorpacus, ynsTpaseykoBoe uccnenoBaHue) npu nepeom necnegosanuy y 90 % 6onbHbIX, npu
BTopoM — Y 100 %. CpenHuii BospacT 6ombHbIX BO BPEMSi NEPBOTO UccrenoBaHus coctasun 60,4 roga (MUHUManbHbIG — 25 neT,
MakcumanbHbIi — 91 rogl), Bo Bpemst BToporo — 52,6 roga (MuHUManbHbI — 18 net, MakcumanbHbI — 84 roa). YCTaHoBNEHO, YTO
DOOMUHMPYHOLLMM cTan boree arpeccuBHbI M Bonee KOHTar1o3HbIN BapuaHT AenbTa, a 3HauMT Heobxoaum Gonee TLiaTenbHbIA
KOHTPOSTb NPOBEAEHNS NPOTUBOINUAEMUYECKIX MEPOMPUATUI.

BbiBoAbl. MOHUTOPYHT 1 KOHTPOMb 9BOMOLMM BUPYCA C MOMOLLBIO 3NWMAEMUONOMMYECKIX UCCIEA0BAHUI, BbISBIEHNS BUPYCHO
reHeTUYeCKoil MocnesoBaTeNbHOCTH, a Takke nabopatopHbix MLIP Heobxoanmbl Ans NpenoTBpaLLeHnst pacnpocTpaHeHus
COVID-19, oueHkn apeKTUBHOCTM TECT-CUCTEM W ONTUMU3ALINN AUArHOCTUKIA, ATUOTPOMHOM TEpanuu, MOANMUKaLIMM BaKLVH.

Bucoka yactota myTauii, WO xapakTepHa Ans Bipycy
SARS-CoV-2, nos’sa3aHa 3 LMPKyNALIE TUCAY Pi3HMX re-
HETWYHUX BapiaHTiB BipYCY, Ski BAHUKAIOTb | MOLUMPIOOTHCA
y cBiTi 3 noyarky naHaemii COVID-19. Yum BinbLue Bipycw
LIMPKYMHOKTb, TUM Ginblie BOHWM MOXYTb 3MiHioBaTuCS. Li
3MiHM iHOZi MOXYTb NPU3BOAMTM 4O NOSIBX BapiaHTa BipycCy,
AKUA KpaLle MPUCTOCOBaHWIA [0 AOBKIMNSA NOPIBHAHO 3
opwriHanbHUM LUTamoMm. Takuii npovec 3miHu Ta Binbopy
YCiLLHUX BapiaHTIB Ha3MBalOTb €BOIIOLIED BIpYCY.

BinbLUiCTb 3MiH MaiXe He BNNWBatoTb Ha BNAcTUBOCTI
Bipycy. BTim 3anexHo Big TOro, B SKOMY reHETU4HOMY
martepiani Bipycy Bigbynucs 3amiHu, BOHW MOXYTb BMu-
HYTU Ha OKpPeMi XapaKTEpPUCTMKN: MexaHi3Mm nepepadi
(Hanpuknag, BiH MOXe nowwwuproBaTUCS WBuaLe) abo
CTYMiHb TSHXKKOCTi 3aXBOPIOBAHHS, O BiH CMPUYNHSE
(Moxe 3yMOBNIOBaTH TshX4UIA Nepebir i3 BENMKOIO Kinbki-
CTi0 ycknagHeHs) [1-8].

BOOS Ta i MxkHapogHa Mepexa ekcnepTiB BiACTexy-
10Tb 3MiHW y BipyCi, a6y B pa3i BUSIBNIEHHS! 3HAYYLLUX MyTaL|ii
MOxHa Oyno 6 onepaTMBHO MOBIZOMUTU, SIK CTIi 3MIHUTK
NPOTUENIAEMIYHI 3aX0AK, L0 BXMBAKTLCS KpaiHamn Ta
okpemumm ocobamu Ans 3anobiraHHs NOLUMPEHHIO LIbOro
BapiaHTa Bipycy [9].

MeTa po6otu

CucTematuaallist Ta aHani3 iHdopmaii Npo NOLUMPEHIiCTb
BapiaHTiB Bipycy SARS-CoV-2 3a iHdopmaLinHumm

Gasamu JaHuX i pesynbTaTamu BracHUX KPOC-CEKLifHMX
JOCTimKEHb.

Martepianu i MeToAU AOCAIAXKEHHA

AHanis 3aincHumv y 2020-2021 pp., BUKopucTamm iHgop-
MaLiiHi 6a3n aaHnx i nowwykosi pecypen Google Scholar,
Cochrane Library, Scirus, Springer, Medline, Embase,
PubMed, Web of Science.

[ig yac BnacHoro AOCRmKEHHs BUKOPUCTanM Masky (no
40 HazobapuHrearnsHX 3paskis, 3aranom 80) Bin navlieHTiB
i3 cumntomamu PBI abo npunyLLeHHsM Npo iHdikyBaHHs
COVID-19, sixi nepebysanm Ha nikyBarHi y KHIM XOP «O6bnac-
Ha KrliHiuHa iHcheKLyiiiHa nikapHs» B YepBHi Ta XoBTHI 2021 poky
Ta KOTpi ineHTudikoBaHi sk no3nTuBHi woao SARS-CoV-2.
[NepLue JocnimKeHHs BYUKOHaNW B MKMIKOBIW Nepiog, Apyre
— i Yac NigBULLIEHHS NOKa3HWKIB 3aXBOPIOBAHOCTI (puc. 7).

[ns nepBuHHOI ineHTVdiKaLii BUKOPUCTOBYBanu MeTog,
nonimepasHoi naHLtorosoi peakuii (MJ1P) y peansHomy yaci,
[OCTIIKEHHS BUKOHANM 3a AOMOMOIOH0 AiarHOCTUYHOIO Ha-
6opy «Biocore® SARS-CoV-2» (« TOB «Biokop TekHonomxi
JITO», YkpaiHa) BignosigHo Ao iHCTpyKLii BupobHuka. Habip
aae 3mory 3gincHnTy getekuito reHa ORF1ab SARS-CoV-2
Ta reHa N SARS-CoV-2. 3pa3ok BBaxanu NO3MTUBHUM 3a
HasiBHOCTi curHany 3 Oyab-skuM i3 reHiB. Yci gocnigxeHi
3paskw micTunu BipycHy PHK'y BUCOKiiA KOHLEHTpaLii.

[ns BTOPWMHHOT igeHTMdikauil nig Yac neplioro
KPOC-CEKLINHOro AOCMIMKEHHS BUKOPUCTOBYBANN Myrb-
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TunnekcHuit anania SNPsig® VariPLEX™ Covid-19
(«Primerdesign™ Ltd.», Benuka Bputanis), npuaHaderui
ans anenbHoro BusieneHHs SARS-CoV-2 Bipycis: anbca
- V: 501Y.V1, Beta — V: 501Y.V2, ramma — V: 501Y.V3 i
encunoH (B8 MuHynomy) — V: 20C/S:452R, a Takox Giono-
riyHo 3Hauywwi myTauii E484K i N501Y. AHania 3giicHunm
3a iHCTpYKLUj€eto BUPOOHMKa.

[ns BTOpUHHOI ineHTudikauii nig Yac Apyroro Kpoc-cek-
LINHOTO AOCHIMKEHHS! BUKOHANW MYNbTUNMEKCHUI aHanis:

1. Allplex™ SARS-CoV-2 Variant | Assay (Seegene, Pe-
cny6nika Kopes) oins BusienerHs Bipycis ansga (V: 501Y.V1,
L:B.1.1.7),6eta (V:501Y.V2, L: B.1.351), ramma (V: 501Y.V3,
L: P.1) Ta myTauin HV69/70 del, E484K i N501Y.

2. Allplex™ SARS-CoV-2 Variant Il Assay (Seegene, Pe-
cnybnika Kopes) ans BusiBneHHs sipycis 6eta (V: 501Y.V2,
L: B.1.351), ramma (V: 501Y.V3, L: P.1), B MuHynomy
encunoH (V: 20C/S:452R, L: B.1.427) ta myTauin W152C,
K417N, K417T, L452R.

3. Novaplex™ SARS-COV2/P681H Assay (Seegene,
Pecny6nika Kopesi) ans BusiBneHHs Bipycy gensra («Deltay;
L: B.1.167.2) Ta myTauji P681H.

[ocnimxeHHs BUKOHaNW 3a iHCTPYKLUi€to, WO HaaaHa
BUPOBHIKOM.

Pe3yabTati

FeHeTnyHmiA aHania 103 reHomis SARS-COV-2 Ha noyatky
naHgewmii B 6epesni 2020 poky nokasas: y Kutai 1a e B 46
KpaiHax LMpKyIoBanu iBa OCHOBHWX CMIOPIAHEHMUX MigTVNN
Bipycy (Bu3HaueHi sik L i S), ski nobpe ineHTudikysanucs
[BOMa Pi3HUMM OBHOHYKNEOTUAHNMY noniMopdismMamm Ha
nosuuisix 8,782 (orf1ab: T8517C, cuHoHIMIYHWI) Ta 28,144
(ORF8: C251T, S84L), wo kogyoTb pennikasy/TpaHcKpun-
Ta3y [11]. Buseunm, wo nigtvn L Togi 6yB nOLUMpeHiLmnM
(=70 %), Hix nigTvn S (=30 %), ocTaHHii Mas binbLUy cropia-
HeHICTb i3 KopoHaBipycamm TBapuH [12]. MigTun L yacriwwe
BWSIBMIANW Ha PaHHiX etanax crnanaxy B YxaHi, ogHaK go
noyartky ciyHs 2020 poky oro yacTota 3Huaunacs. Jlog-
CbKe BTPYYaHHs! Mano CUMbHWIA CENEKTUBHUIA TUCK Ha Lie
nigTvn, Sknii ByB arpecyBHILLM | NOLLIMPIOBABCS LUBMALLE.
lMopiBHSANbHA NOLWMPEHICTB MiATUNY S, KU EBOMIOLLINHO €
CTapLUMM i MEHLL arpecvBHUM, iIMOBIPHO, 3p0OCra BHACMifoK
cnabLLoro cenekTMBHOrO Tucky [13].

Y rpyaHi 2020 poky B GISAID ineHTUikoBaHO BXe Cim
knag SARS-CoV-2 (O, S, L, V, G, GH i GR) [14]. Lli knagu
MOLUMPEHi Y CBITi HEOAHOPIAHO: HAa KOXHOMY KOHTWUHEHTI
HanbinbLLE NOLUMPEHHS Mae, SiK MPaBuo, He GinbLue Hix 4B
OCHOBHI BapiaLlii Bipycy. AHani3 MyTaLi i3onsTis Bipycy, Lo
361paloThCA 3 Pi3HUX KpaiH, MOXe Noka3aTu oro hakTuiHy
€BONIOLiNHY icTopito. [Ans 3'cyBaHHS NaTOreHeTUYHNUX
mexaHiamie npu COVID-19 pekomeHgoBaHe peTenbHe Bi-
BYEHHS MyTaLliiA, WO BUHUKAKOTH B i3onstax SARS-CoV-2,
OTPUMaHUX i3 pisHUX aemorpadiyHux Teputopii [15-20].

3a paHumn GISAID, ocHoBHi BapiaHTn SARS-COV-2 Ha
rpyaeHs 2020 poky —knag G (myTauist Spike-6inka D614G),
knag V (myTauis kogysansHoro 6inka NS3-G251V ORF3A)
Taknag S (myTauis ORF8-L84S) [21]. Knag G xapakTepu-
3y€TbCH ICTOTHO BULLOK KOHTAriO3HICTHO i MiABULLEHHAM
edektvBHoCTI nepeaavi. Knagu GH i GR - Hanowwmpeni-
wi notomkn knagy G. Knag GR mae noegHaHHs MyTauin
Hykneokancuagy RG203KR, NSP3:F106F i Spike-6inka
D614G [22]. PisHi cTaTCTWYHI AaHi WOQ0 CMEPTHOCTI, Lo
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Puc. 1. NigTBepmkeHi Bunagku COVID-19 B YkpaiHi Ta yac 3aiCHEHHS BNACHUX KPOC-CEKLINHNX

nocnimpkenb [10].

BCTAHOBIEHi B kpaiHax, MOXyTb OyT Hacnigkom BigMiH-
HOCTeN knagy 3a BipyneHTHICTIo.

Harnowwpeniwnii BapiaHT SARS-CoV-2 Ha novarky
2021 poKy Ta YMHHVIK MigBULLEHOTO pU3nKy Ans rmobanb-
HOrO rPOMaACHKOro 3A40POB's — BapiaHT Anbga 3 knagy
GRY (paHiwe GR/501Y.V1), wo 3'asuBcs y CnonyyeHomy
KoponiscTsi Benukoi bpuranii Ta MisHivHoT IpnaHgii. Binomi
myTauii Bipycy Bknrovatote N501Y, E484K i P681H. MosiBa
HoBwx BapiaHTiB SARS-CoV-2, Wwo MatoTb nesHi MyTaii,
MOB'sI3aHi 3 NiABULLEHOK Nepeaadeto, HUKYOo peakLieto
aHTuTiN abo 06oma KOMBIHOBaHUMU MyTaLSIMU, TPUBEPHY-
na ysary BOO3 Ta akTyanisysana knacudikaLito okpemmx
BapiaHTiB, siki BUknukatoTb iHTepec (VOI), i BapiaHTiB, koTpi
cnpuumnHstoTb 3aHenokoerHs (VOC) [23-25].

BOOS3 oronocuna yotupu BapiaHt VOC:

— Anbdpa: ninis 201 (V1) [Nextstrain], GRY [GISAID],
B.1.1.7 [Pango]. 3'sBuBcs y CnonyyeHomy KoponiecTei y
BepecHi 2020 poky 3 fokazamu MiABULLEHO nepefadi Ta
BipYNEHTHOCTI.

— Bera: ninia 20H (V2) [Nextstrain], GH/501Y.V2
[GISAID], B.1.351 (Pango). 3'siBuBcs B MiBoeHHin Adpuui
B TpaBHi 2020 poky 3 A0Ka30M 30iMbLUEHHS TPAHCMICIT Ta
3MiH @aHTUTEHHOCTI; AesiKi LOCMIAHMKN He BUKMIOYAKTb AOr0
BB Ha €PEKTUBHICTb OKPEMUX BAKLIVH.

— lamma: ninig 20J (V3) [Nextstrain], GR/501Y.V3
[GISAID], P1 (Pango). 3'asuBca B bpaaunii B nuctonagi
2020 poky; TakoX € [oka3u nigBuLLeHoi nepedadi Ta Bi-
PYNEHTHOCTI Nopsia 3i 3MiHaMu @HTUFEeHHOCTi Ta MOXMUBUM
BNMMBOM Ha €PEeKTUBHICTb AESKMUX BaKLMH.

- [enbra: ninig 21A [Nextstrain], G/478K.V1 [GISAID],
B.1.617.2 (Pango). 3'siBuBcs B IHaii B 3x0BTHI 2020 poky 3
[okasamu 36inbLUEHHs nepeaadi Ta 3MiHW aHTUFEHHOCTI.

OcraHHin BapiaHT cnoyatky (4 kBiTHa 2021 p.) BigHe-
cenmit BOOS3 po VOI, ane exe 11 tpaeHs 2021 p. — go
VOC, o noB’s3aHoO 3 1MOro HanbinbLLIOK 34aTHICTIO A0
MOLLMPEHHs [26-29].

Ha Bigwminy Big BOO3, Mixsigomya rpyna ypsay CLUA
wono SARS-CoV-2 (SIG) Bukntouuna BapiaHTu anbda,
6eTa Ta ramma 3 VOC sik Taki, Lo GinbLue He BUSIBNSIOTLCS
ab0o LMPKyIMIOKOTb Ha [1y>Ke HU3bKIX PIBHAX, | TaKi, LLO He CTa-
HOBNSATH iCTOTHOrO @60 HEMWUHYYOTO PU3NKY NS 300POB'S
rpomagcekocTi y Cnonyyennx LLtatax Amepukn. Omxe, y
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CLUA eauHuit BapiaHT Bipycy, Lo knacudikosaHui sk VOC,
— penbta [30], BapiaHT, ANst IKOro A0BEAEHO 30iNbLIEHHS
nepefadi, TK4UMIA nepebir 3axXBOPIOBaHHS (MiABULLEHHS
piBHA rocniTanisauii abo cMepTenbHMX BUNAAKIB), iCTOTHe
3HKEHHS HeTpanisauii aHTuTInamu, Wwo chopmoBaHi nig,
yac nonepenHbOoi iHgekUii abo BakUMHaLi, 3MEHLIEHHS
edeKTUBHOCTI NpoTUBIpYCHUX Npenaparis [31,32].

BnacHi kpoc-cekuinHi 4OCNigXEHHS 3 BUSBIIEHHS
BapiaHTiB SARS-CoV2, wo uupkynioBanu Ha TepuTopii
XapkiBcbkoi 0bnacTi B 4epBHi Ta xoBTHI 2021 poky, noka-
3anu noBHe 3aMiLLieHHs BapiaHTa anba, Skuin [OMiHyBaB
y yepsHi (87,5 %), Ha BapiaHT genbta (95,0 %).

Yci xBopi, siki nepebyBanu Ha cTaLjioHapHOMY TiKyBaHHi
B KHIN XOP «O6nacHa kniHiuHa iHdekLiiiHa nikapHs», Manm
03HaKy AuxarbHoOi He4OCTaTHOCTI, No3arocnitasibHa NHeB-
MOHisi BidyarnisoBaHa iHCTPYMEHTamnbHO (KOMM'HoTepHa To-
morpadisi, peHTreHorpadisi, ynbTpasByKoBE JOCTIKEHHS)
nig Yac nepLoro gocnimpkeHHs B 90 % XBOpux, Apyroro — B
100 %. CepepnHiit Bik XBOPMX Mif 4ac NEPLLOro AOCHIMKEHHS
— 60,4 poky (MiHiManbHWA — 25 pokis, MakcuMarbHuiA — 91
pik), nig Yac gpyroro — 52,6 poky (MiHiManbHuiA — 18 pokis,
MaKkcumanbHui — 84).

3a knacudpikauieto BOO3 BikoBuiA nogin 06CTexeHnx
Mg, Yac NepLUOro JOCHiMKEHHS: MOnoaui Bik (1844 poku)
-6 (15 %), cepennin (45-59 pokis) — 9 (22,5 %), noxunuit
(60-74 poku) — 21 (52,5 %), cTapeunin (75-90 pokis) — 3
(7,5 %), posroxuteni — 1 (2,5 %). OTxe, HanbinbLW ypas-
nvBa BikoBa rpyna — 0cobum NOXMoro Ta CepeHbOro Biky.
Mig yac gpyroro OOCRIHKEHHS BU3HAYMUIW Takui nogin:
monogui Bik (18—44 poku) — 12 (30,0 %), cepepHin (45-59
pokiB) — 13 (32,5 %), noxunun (60-74 pokun) — 11 (27,5 %),
crapeuuit (75-90 pokis) — 4 (10,0 %).

3'acysanu, Lo B YkpaiHi cnocTepiranu Taky camy CUTy-
auito, Sk i B iHLLMX KpaiHaXx CBITY — JOMIHYBaB arpeCcuBHiILLINA
i GiNbLL KOHTariO3HWIA BapiaHT AenbTa, a 0Tke HeoOXiaHMNA
peTenbHILNIA KOHTPOMNb AOTPUMAHHS MPOTUENiAEMIYHNX
3axopi..

BucHoBKH

1. Kpim 3aranbHOro MOHITOPWHTY KinbKOCTi iHCDiKOBaHMX
0CiB, MOHITOPUHT BiAHOCHOI 4aCcTOTU PIi3HWX BapiaHTiB Yy
pamMKax CrifnbHOTW HEObXIgHWA ANt PO3yMIHHS AUHAMIKM
IXHBOI Nepeaadi Ta BXXMBaHHS HANEXHMX NPOTUENIAEMIMHUX
3axofiB AEPXaBHIMM OpraHaMy OXOPOHU 300POB'S.

2. HeoOxigHUM € KOHTpOMnb 3a BapiaHTamu Ans oui-
HIOBaHHS1 e(DEKTUBHOCTI TECT-CUCTEM ANS AiarHOCTUKY,
BaKLMHHVX | MPOTUBIpYCHUX NpenaparTia. [PyHTYIoumMCh Ha
3HaHHAX XapaKTepUCTVK BapiaHTa, Lo LMPKYITIOE Y KpaiHi,
MOXTMBI [ONATKOBI 3aX0M, SIK-OT OrOMOLLEHHS! HOBYX CTpa-
Terit 3anoGiraHHs MOLUMPEHHIO, PO3POGIIEHHSI HOBMX METOAIB
ZiarHoCTVkn, MoamdikaLis BakLmuH abo eTioTponHoi Tepanii.

3. ToTpiGHO perynspHO KOHTPOIMOBATY EBOSTHOLLHO BipY-
Cy Yepes enigeMionorivHi JOCIMKEHHS, BIPYCHY reHETUYHY
nocnigoBHICTb, a Takox nadopatopHi MNP gocnimkeHHs.
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Erector spine plane block sk yHiBepcaArbHUU, 6e3neuHun
Ta €pEeKTUBHMA KOMMOHEHT MYALTUMOAAAbHOI aHecTe3ii

M. M. bapca(®*12

Ornsaam

KM «PiBHEHCbKA 06AACHA KAIHIYHa AikapHa iMeHi Opia CemeHtokar, YkpaiHa, 2AbBiBCbKWIA HaLlOHAAbHUI MEAMUHWIA YHIBEPCUTET

imeHi Aanuaa faaupbkoro, YkpaiHa

LLBuakuit po3BMTOK 4OKA30BOI MeaULIMHM B YKpaiHi Ta CBITi YiTKO AEMOHCTPYE e(PEKTUBHICTb MYNBTUMOAANBHOI aHeCTesii nig Yac
aHecTesionoriyHoro 3abeaneyeHHs XipypriyHnx yTpyyaHb. Kpim nepoparnbHux i BHYTPILUHBOBEHHIX HECTEPOIAHMX NpoTU3anarsb-
HWX NpenapariB, BUKOPUCTOBYHOTL perioHapHi MeToau 3HebontoBaHHs navjeHTa. beaneka it echeKTUBHICTL perioHapHoOi aHecTesii,
3MEHLLEHHS KifbKOCTi iHTpa- Ta NocTonepaLinHuX ycknagHeHb YXKe He BUKIUKAK0Tb CYMHIBIB. HeMae Takoi aHaTOMIYHOT insHKu,
Ky HeMOXIMBO 6yno 6 3HeOonMTM Be3 BUKOPUCTaHHS NEPUPEPUYHUX YW LIEHTpanbHUX HepBOBMX BrokiB. [uckyTabensHm
Ta aKTyanbHUM 3anuLIaeTbCs NUTaHHS Npo Te, Ha AKy AiNSHKY OpraHiaMy XBOPOro Ta Skuii GOk BUKOPUCTATU 3 MiHIMarnbHUMM
pu3vKammn Ans nawjieHTa.

MeTa po6oTu — 3giicHUTV OrNsig Ta aHania cyy4acHux mxepen iHopmalii y cdepi aHecTesionorii, iIHTEHCUMBHOI Tepanii Ta pe-
rioHapHoi aHecTesii; BU3HaunTK micLe erector spine plane (ESP) 6noka cepes iHWwWmMx dacuianbHux 6rokis, nokasaTtu CeiToBUA
[0CBif Ta 0cOBNMBOCTI BUKOPUCTaHHS ESP-6noka npu pisHnX natonoriYHmx ctaHax Ta npy pisHUX ONepaTMBHUX YTPyYaHHSIX.

['onoBHWI Ta He3MiHHWIA NpiopuTET y poBOTI aHecTesionora — 6eaneka navieHTa Ta NPUHLMN He 3aLUKOAUTY XBOPOMY. BennyesHuin
CMEKTP perioHapHUX METOAIB 3HEBOMHBAHHS KOPUCTYETLCS MOMYNSPHICTIO B @aHECTE3IoNOriB Ta iHTEHCUBICTIB, ane Aoci He 3'Aco-
BaHO, KWV i3 HUX € Tak camo Be3neyHNM, sIK i ePEKTUBHIM.

BucHoBku. ESP-6nok — yHiBepcanbHuii, epekT1BHUIA | BIGHOCHO NPOCTUI METOA perioHapHoi aHecTesii, Wo AieBo noninwye
pesynsTaty NikyBaHHS MawjieHTa Ta 3MEHLLYE KinbKiCTb iHTpa- Ta NocTonepawiiHnX YCKIaaHeHb.

Erector spine plane block as a universal, safe and effective component
of multimodal anesthesia

M. M. Barsa

The rapid development of evidence-based medicine in Ukraine and in the the world clearly demonstrates the effectiveness of
multimodal anesthesia in the perioperative period. In addition to oral and intravenous nonsteroidal anti-inflammatory drugs, the use
of regional methods of anesthesia plays a special role. The safety, efficacy of regional anesthesia and the reduction of intra- and
postoperative complications are no longer in doubt. There is no anatomical area that cannot be anesthetized without the use of
peripheral or central nerve blocks. However, the issue of which block as well as its anatomical basis should be used to minimize
the risk for patients has to date been debatable and relevant.

The aim: to review and analyze modern sources of information in the field of anesthesiology, intensive care, and regional anes-
thesia; to determine the place of the ESP block among other fascial blocks and demonstrate the world experience and features
of applying ESP block in different pathologies and in different surgical interventions.

The main and continuing priority in the daily work of an anesthesiologist is patient safety and the principle — “Do no harm”. A huge
range of regional anesthesia methods are popular among anesthesiologists and intensivists. However, it is still unclear which one
of these is as safe as it is effective.

Conclusions. ESP block is a universal, effective and relatively simple method of regional anesthesia, which effectively improves
patient outcomes and reduces the number of intra- and postoperative complications.

Erector spine plane block kak yHuBepcanbHblit, 6e30nacHblit U 3P PEKTUBHBIN KOMNOHEHT
MyABTUMOAQAbHOM aHeCTe3UU

M. H. bapca

BbicTpoe pa3suTMe AokasaTenbHON MeAULMHBI B YKpanHe N MUpe YETKO [eMOHCTPUPYET 3(h(heKTUBHOCTb MYNBTUMOLANBHOM
aHecTe3nu BO BPeMs! aHECTE3MONOMNYECKOro 0BecrneyeHms Xpypritieckux BMeLLaTenbCTe. Kpome nepoparbHbiX v BHYTPUBEHHBIX
HeCTepoMaHbIX MPOTUBOBOCMANNTENbHbIX MPENApaToB, NPUMEHSIOT PErMoHapHble MeToabl 06e36onneaHus nauvenTa. besonac-
HOCTb, 3P dEKTUBHOCTb PErMOHAPHON aHECTE3NM, a TakKe YMEHbLLEHWE KONMYECTBA UHTPa- U NMOCTONEPAaLMOHHBIX OCTIOKHEHWI
He BbI3bIBAIOT COMHEHWIA. HeT Takol aHaTommyeckoil 06nacTu, KOTopyro HEBO3MOXHO 6bino Gbl 06e300nUTL 6e3 MCnonb3oBaHNs
nepudeprnIecKnX UM LeHTpanbHbIX HePBHbIX 6OKOB. [INCKyTabenbHbIM 1 aKTyarnbHbIM OCTAETCs BOMPOC O TOM, Ha Kako MMEHHO
y4acToK opraHmama 60MbHOTO 1 Kakoii Briok Menomnb30BaThb C MAHUMAIBHBIMI PUCKaMU ANS NALMEHTa.

Llenb pa6oTbi — 0CyLLEeCTBUTL 0630p 1 aHann3 CoBPEMEHHbIX UCTOYHIKOB MHAOPMALMK B Chepe aHECTE3NOMOTUN, UIHTEHCUBHO
Tepanuu 1 pervoHapHoi aHecTe3nu; onpeaenuTb MecTo erector spine plane (ESP) 6noka cpeau apyrvix dacumanbHbix 6r1okos,
rnokasaTb MV1POBOIA OMbIT M 0COBEHHOCTM MCMONb30BaHUst ESP-6roka npu pasnuyHbIX NaTonorieckux COCTOSHUSX U Npu pas-
NMYHBIX ONEPATUBHbIX BMELLATENbCTBAX.
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[MaBHbIN U HEN3MEHHBII npuopuTeT B pa60Te aHecTesunornora — 6e30nacHOCTb NauneHTa 1 NpUHUMN He HaBpeanTb 60anomy.
OrpOMHbIVI CMNEeKTP perMoHapHbIX MeToaoB 06e3bonmeaHs nonb3yeTcs NonynApHOCTbLIO Cpean aHeCcTe3nonoroB U UHTEHCUBUCTOB,
HO 10 CUX MNOp He BbIACHEHO, KaKovi 3 HUX Tak e BesonaceH, kak 1 Sd)(beKTVIBeH.

BriBoabl. ESP-6nok — yHuBepcanbHbii, aMeKTUBHBIA M OTHOCUTENBHO NPOCTO METOA PETMOHAPHON aHECTE3NN, AEACTBEHHO
ynyyLlaeT pesynbTaThbl fIeYeHNs NauneHTa u yMeHbLUIAeT KONYECTBO MHTPa- U MOCTOMNEPaLMOHHBIX OCTIOKHEHUI.

CyuvacHi nigxogmn [0 aHecTesionorivHoro 3abe3neyeHHs
XipYpPriYHMX yTpy4aHb MatoTb TEHAEHLK0 0 MaKCUMaIbHOTO
06MEeXeHHS1 BUKOPUCTaHHA HapKOTUYHUX aHanbreTukis
i3 JOCArHEHHAM MaKcMManbHOro KomdopTy nadieHTa B
nicnsionepavinHomy nepioai. Kpim BigHOCHO HE3HaYHuX, Ha
nepLUMin NOrnsA, ycknagHeHb oniatis (Hygota, bnioeoTa,
napes KWLLKIBHKKA), BU3Ha4atloTb Habarato HebeaneyHiLwi
nobiyHi BNNMBM, LLO MOXYTb NPU3BECTW A0 NETANBHOIO
Hacnigky: nicnsionepadiiHe NPUrHIYEHHS AUXaHHS, No-
6i4Hi edeKkTn Ha CUCTEMHY remMofyMHaMIKy, KOPOHapHWIA
i LepebpanbHuit kpoBOOBIr. BUKOPUCTaHHS CTaHAAPTHUX
PYTUHHUX [03 OniaTiB MOXe acoujtoBaTtucs 3 nicnsone-
paLiiiHo rinepanresieto Ta MiaBMLLEHOW NOTPebot y
3HebomnoBaHHi, Lo 4acTo NpWU3BoAUTL 40 POPMYBaHHS
XPOHiIYHOro 60MBLOBOMO CUHAPOMY [1].

OpHe 3 OCHOBHUX AOCATHEHb OCTAHHIX POKIB — IMo-
6arnbHe po3pobneHHs Ta iMnnemeHTauis npotokonis ERAS,
LU0 I'PYHTYIOTBCA Ha MyNbTUAMCLMNNIHAPHOMY MiaXoai A0
nepegonepavinHoi NigroToBKK, iHTpaonepaLiiHoro BeAeHHs!
Ta nicnsionepaviitHoi peabinitavii 3 BUKOPUCTaHHAM MyIb-
TUMOAANbLHOI Ta enigypansHoi aHecTesii [2]. Heasaxatoun
Ha eheKTUBHICTb, enigypanbHa aHecTesis Mae HU3KY He-
6e3nevHmx ycknagHeHb [3] Ta 06MexeHb Y BUKOPUCTaHHI,
0Cco6r1BO B MaLEHTIB, AKi OTPUMYIOTb aHTUKOArynsHTy [4].
He npumeHLLytoum edheKTVBHICTb i KOPUCTb enigypanbHoi
aHecTesii Ana nauieHTa, oro komdgopTy B nmicnsonepa-
LiiHOMY nepiogi, Po3rnsafaeMo ansTepHaTuBHI BapiaHTy
6nokaau nepucepUyHX HEPBOBUX CMNETEHb SIK KOMMO-
HEHTa MyNbTUMOAANBLHOTO Migxody A0 3HeBGOMBaHHS B
nepionepavinHoMy nepiogi.

Merta poboTu

3ificH1TY ornsiA Ta aHania Cy4YacHux mrepen iHgopmaLii
y cchepi aHecTesionorii, IHTEHCBHOI Tepanii Ta perioHapHoT
aHecTesii; BU3HaunTH MicLie erector spine plane (ESP) 6ro-
Kka cepen iHWMX hacLianbHMx Gnokis, mokasaty CBITOBUN
focsig Ta ocobnueocTi BukopucTaHHs ESP-6noka npu
Pi3HWX MaTONONYHMX CTaHax Ta Mpw PisHUX onepaTUBHNUX
YTPYYaHHSIX.

PerionapHa aHecTesis moxe 6yTn edeKkTUBHUM
KOMMOHEHTOM MynbTUMOAAnbHOT aHecTesii [5] Ta no-
KpaluTn pesynbTaTit NikyBaHHA NauieHTa, 3MEHLWNTU
PU3NKN PO3BUTKY XPOHIYHOrO micnsionepauiHoro 60nto
[6]. Ane BigkpuTUM 3anMMWIAETLCS MUTAHHS NPO Te, SKWNA
came MeTof perioHapHoi aHecTesii HaneheKTUBHILNA,
6e3neyHnin | NPOCTMI ANS 3aCTOCYBaHHA Mg Yac PisHUX
onepaTuBHUX yTpyYaHb. [apaBepTebpansHa bnokaga 3a-
pekomeHayBana cebe sk eeKTUBHUIA METOS 3MEHLLEHHS
KiNbKOCTi HAPKOTUYHOTO aHarbreTuka Ta 3HKeHHs! nicns-
onepadinHoro Gonio [7]. HesBaxatoun Ha ePeKTUBHICTB,
napaseptebpanbHa Orokaga — TEXHIYHO CKMagHui Grok,
notpebye HaBMYOK i JOCBIAY, @ TAKOX CMPUYMHSE HU3KY
ycknafHeHb, nepefyciM nHeBMoTopakc. HepgoctaTHbo
3'AcoBaHa ii eheKTUBHICTB Mif Yac XipypriYHMX yTpyYaHb Ha
YepeBHii NOPOXHUHI [8]. Brinabke poaTallyBaHHS KiH4MKa

ronku 4o nnespy Ans 3abesneyeHHst ePeKTUBHOI aHecTe-
3ii 3ymoBnioe HeobxiaHicTb i yiTkoi Bidyanisauii Ha BCild
JOBXVHI Nif Yac BUKOHAHHS napasepTebparnbHoro broka
(puc. 1).

3 nepwwum onmcom A. H. Padi (2001 p.) transversus
abdominal plane block (TAP) po3noyanack epa dacui-
anbHux bnokis. HactynHi — quadratus lumborum (QL)
block, pectoral nerve (Pecs) block, serratus plane block
Towo. Bei Briokagun Bynu gocutb edekTUBHUMY, ane He
BCi 3abe3nedyBanu BicLepanbHUA KOMMOHEHT aHecTesii.
Tak, i3 TAP-6riokom 3HeBOMKTLCS TiNbKX LWIKIPHI Tinku
CniHanbHUX HEPBIB, L0 MPOXOAATL MK BHYTPILLHIM KOCUM
M’'SI30M | MoNepeYHnM M’a30M XMBOTa (puc. 2).

BukoHytoun PECS i serratus 6noku, 3HeGontoThb
JmCTanbHi rinky nneyosoro cnneterHs (long thoracic nerve,
lateral pectoral nerve, medial pectoral nerve, thoracodorsal
nerve), siki iHHEPBYIOTb TiNbKK M'3 BOKOBOI Ta NepeaHbLOi
CTIHOK rpyzHoi kniTku (pectoralis major muscle, pectoralis
minor muscle, serratus anterior muscle, teres major muscle,
subscapularis muscle, latissimus dorsi). ns gocsrHeHHs
[OCTaTHBOI aHanresii HeobxigHO AoaaTkoBO 3abrokyBaTu
BepxHi MixpebepHi HepBw; Ans uporo Tpeba 3pobuTn
OBi iHekuii — Mix pectoralis manor i minor, a TakoX Mix
pectoralis minor i serratus muscle (puc. 3).

Ha igmiHy Big TAP, pecs i serratus 6nokis, quadratus
lumborum 6nok 3abeanevye BicLepanbHUi KOMNOHEHT
aHecTesii wnsxom 6rokagu GesnocepenHso CriHanbHUX
HEpBIB, BOAHOYAC € AOBOMI IMMOOKUM | TEXHIYHO cKnaa-
HUM. Bnnabke po3TaLLyBaHHs! HUPKM Ta 04epEBUHM POBUTH
1ioro HeGe3neyHNM OO MOXIMBMX YCKMNaAHEHb, SK-OT
nepdopallii opraHiB YepeBHOI NOPOXHUHK (puc. 4).

Y 2016 poui M. Forero et al. 3anponorysanu Erector
spinae plane block (ERPB) ans nikyBaHHs rpyaHoro Hei-
ponatuyHoro 6onto [9]. B OCHOBI METOAWKM — BBEAEHHS
yumarnoro ob'eMy aHecTeTVKa MiX MOMEpPEeYHUM BiZPOCT-
kom xpebTa Ta M’'A3oM-idiimadem crnivHu (erector spinae
muscle) Ans WOro NOWWPEHHS He TiMbKW KpaHianbHo i
KayganbHoO, ane W OOCArHeHHs napaBepTebpanbHoro
MPOMiXKy Ans 3abe3neyeHHst brnokaay BEHTPanbHOI rinku
cniHanbHoro HepBa. TexHika 6riokaan HecknagHa, nonsrae
y Bisyanisavii nonepeyHoro BigpocTka xpebTa Ta erector
spine muscle; MicLie BBEIEHHS aHECTETMKA — Hal nonepey-
HUM BigpOCTKOM, SIKWUI € YiTKUM i HaginHAM aHaTOMIYHUM
6ap’epoM M HUM i NNEBPOI YK o4epeBuHoLo (puc. 5).

Po6ota M. Forero et al. nokasana HeoOXigHicTb BU3Ha-
YEeHHS MexaHiamy Ta Micus Aii aHecTeTuka. [JoChimKEHHS
Ha Tpynmax He 3aBXAW AEMOHCTPYHTb OfHaKOBe MoLUM-
peHHs aHecTeTuka [10]: B ycix BUNagkax CrnocTepiralTb
[op3arbHe NOLWMPEHHS!, BEHTPasbHE — TiNbKi B HEBENWKOT
KinbKoCTi KapaBepiB. [JOCNimKeHHs Ha XUBUX MOASX i3
BUKOPUCTAHHSAM KOHTPACTHOI PEYOBWHU 3 HACTYMHOK
MarHiTHO-pE30HaHCHOK ToMorpadieto 4OBOASATb He Tinb-
ku napasepTebparbHe MOWWPEHHS aHeCcTeTuka, ane 1
MOLUMPEHHS 1Ooro B enigypanbHWin NPoCTip, AOCATHEHHS
cvumnaTyHoro raxrmito [11]. Lito pisHuLio pesynsrarie MoxHa
NOSICHUTM TUM, LLO B XMBWX NALEHTIB Nig Yac AMXaHHS
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BUHWKAE HEraTMBHUIM MNeBparibHUi TUCK, LIO 3yMOBIIHOE
pyx erector spine muscle B 6ik nneBpanbHOI MOPOXHWHM
Ta NoninLIye NOLUMPEHHS aHeCTeTKa B napaBepTebparb-
HWi npomixok. LLle ogHa MoXnMBa NprymMHa BigMIHHOCTEN
pesynbratiB — CTPYKTypa MixdacuianbHUX NpoMixKkiB. Y
KagaBepa BHacMigokK BifCyTHOCTI KPOBOOGIry Ta YacTKOBOrO
pO3KnafaHHs Tina KOHTPaCcTHa PEYOBKHA HE MOXE MPOHM-
KaTn B MixdacujianbHi NPOMKKM Yepes iIXHE CTOHLLEHHS
Ta cnagaHHs.

EdekTuBHicte ESP-6noka nokasaHa B 6aratbox
MeTaaHaniaax, npoCMeKTUBHUX CMinuX paHAOMi30BaHX
[OCRimKeHHsX, onuncax KIiHivHWX Bunaakie. Cchepa 3acTo-
cyBaHHs ESP-6noka He obMexeHa ainsHkoto xpebTta — Big
LUMAHOTO O CaKpanbHOro BiaAiny.

BukopucTanHs ESP-6noka Ha wiuiiHomy Bingini xpebTa
[a€e 3MOry 3MEHLUMTN BUKOPUCTAHHS HAPKOTUYHUX aHalb-
TETWKIB i NpU ONepaTUBHUX YTPyYaHHsX He3nocepeaHso
Ha WwwiHomy BiaAini xpebTa, i npu onepauisx Ha BepXHin
KiHUiBLi [12—-14]. Puc. 1. MapaseprebpansHa 6nokana. Binoto CTpinkok nosHa4eHo Hanpsm pyxy rofiku Ta Micue

ﬂpl/l TOpaKaJ'IbHI/IX OnepaTI/IBHI/IX ypranHﬂX ESP'6”OK BBEAEHHA aHECTETUKaA. L‘|epBOHVIMI!I CTpiﬂKaMI/I nosHa4eHa nnespa.

TaKoX [1a€ 3MOry 3MEHLUWTW KiNbKICTb HAPKOTUYHOTO aHarb-
reTuka Ta 3abe3neunTi koMchopT navjeHTa B nicnsionepa-
uiiHomy nepiogi [15]. [lonaTkoBe BCTaHOBMNEHHS KaTeTepa
Mix erector spine muscle (ESM) i nonepe4H1m BigpocTkom
xpebTa nofoBxye aHanreTnyHniA edbekt 6nokaam [16].

BukopuctanHs ESP-6roka Ha BUCOKOMY rpyaHOMY
pisHi (Th,~Th,) nae amory 3abeaneunTin AOCTaTHE MicNst-
onepaLiiHe 3He6OMIOBaHHA Ta 3MEHLUWNTU BUKOPUCTaHHS
HapPKOTUYHWX aHamNbreTVKiB y MaLieHTIB, SKUM BUKOHAmM
onepaLvlito Ha NneYoBiit KicTui Ta nneyoBomy cyrnobi [17].
OnwcaHi kniHiYHi BUNaaKM i3 BBEAEHHSM KOHTPACTHOI pevo-
BUHM MiX erector spine muscle Ta nonepe4HnM BigpoCcTKOM
Th,=Th, B 0o6’emi 20 mn [18]. Y pesynbTari AOCNIMKEHHS!
BUSIBUIK IMWNGOKE MOLLMPEHHS! KOHTPACTHOI PEYOBUHM Nif
ESM. Komn'toTepHa Tomorpadis nokasana megianbHe
peTpornamiHapHe Ta napasepTebparnbHe MOLUMPEHHS KOH-
TPACTHOI PE4OBIHN 3 JOCATHEHHAM piHs C,—C,.

3 He meHLWwwum ycnixom ESP-6nok novanu BrkopucTo-
ByBaTV Mif Yac OnepaTvBHUX YTpy4aHb Ha YepeBHil no-
POXHYHI. Briokaa Gyna edbekTvBHOK i Nif Yac onepaLliit Puc. 2. TAP-6nok. Binoto CTpinkoto No3Ha4eHo Hanpsm pyxy rofki Ta MicLie BBEEHHS aHecTe-
Ha BEPXHiX Biadinax YepeBHOi NMOPOXHUHK [19], i npu .
riHeKonoriYHMX onepaTuBHUX yTpyyaHHsx [20]. B obox
BUNaakax brnokaaa cyTTeBO 3MeHLLyBana 6inb i 06'em nocT-
onepavifiHO BUKOPUCTAHOTO HAPKOTUYHOTO aHarbreTuka.

ESP-6nok BUKOPUCTOBYHOTb TaKOX Mif Yac onepaTvBHIX
BTPYyYaHb Ha HUKHIX KiHLiBKaX. Tak, 4OBEAEHa aHanreTuiHa
iHTpaonepaLiiHa eeKTUBHICTb NpU eHAoNPOTE3yBaHHI
KyNbLLOBOrO Cyrnoba HaBiTb y CTapLUKX NALJEHTIB i3 BCOKUM
pu3ukoM ycknapHeHb [21]. Ony6nikoBaHO nepcrnekTuBHI
pesynbTaTi JoChimKeHb LWoAo BuKopuctaHHs ESP-brnoka
nig, Yac onepawiin Ha BigkpuToMy cepuy. AK i B nonepeaHix
JOCTIIKEHHSIX, CNOCTEPIrany 3MeHLUEHHst 06’emy micnsi-
onepavwiiHoOro BUKOPUCTaHHS oniaTiB, TPWBarnocTi Bigny-
YeHHs Bif anapara LUTY4HOI BeHTUNAUii nereHb [22,23).

EdekTusHicTb 6rioka goBeaeHa 11y negiatpii. Bcranos-
neHHa kaTetepa Mk ESM i nonepeqHim BigpocTkom Th,~Th,
3 HacTynHWUM GOMOCHUM yBEAEHHSIM MICLLeBOrO aHeCTeTHKa
MoKa3asno CyTTEBE 3MEHLUEHHS! BUKOPUCTaHHS MOPiHy B

Lung: nerest; TP: nonepeyHuit BiapocTok xpebra.

nicnsionepavwinHoMy Mepiofi, a TakoX ICTOTHE 3HWXEHHS Puc. 3. PECS 6rok. Binvmn cTpinkamy nosHa4yeHo Hanpsim pyxy rokiA Ta MicLie BBEAEHHS aHe-
6anie 3a wkanoto COMFORT-B [24] nin yac ekctybauii, CTETMKa.
BUAAneHHs ApeHaxis i Mobinisauii [25]. ESP-6nok 6e3 Rib: pe6po; Lung: nereks.

BCTaHOBIEHHS KaTeTepa YCMiLLHO 3aCTOCOBYIOTb Ha Pi3HUX
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Puc. 4. Quadratus lumborum 6riok. Binumu CTpinkamu nosHaueHo Hampsim pyxy rofku Ta Micle
BBE[IEHHS aHECTETUKA NPY Pi3HUX MeToamKax Griokaay (3sepxy BHU3: QL1, QL2, QL3).

QL: Quadratus lumborum muscle; PM: Psoas muscle; TP: nonepeyHuii BigpocTok xpe6Ta; L4: Tino
YeTBEpPTOro NOMepPEKOBOro XpedLs.

Erector sping muscles

Puc. 5. Erector spinae plane 6nok. Binoto cTpinkot nosHayeHo HanpsiM pyxy ronku Ta Miclie
BBE/IEHHS aHecTeTuKa.

TP: nonepeyHuii BigpocTok xpebTa.

Puc. 6. Moxnuei Micust BBeAEHHS aHecTeTuKa Nia Yac BukoHaHHs ESP-6noka. binumu cTpinkamm
No3Ha4eHo HanpsiM PyXy rofiku Ta MicLie BBEAEHHSI aHECTETUKa NPK PisHUX MeToaukax Grokaan.

TP: nonepeuHuit BigpocTok xpe6Ta; ESM: erector spine muscles.

piBHAX xpebTa auTiHK (Big Th, A0 S,) 3 pisHUMM TexHiKamn
BUKOHaHHS (KNacu4HWiA, NonepeqHuii ocTyn, 3a AKCOM) npu
Pi3HUX XipypriYHuX NaTomnorisix (Maxosi rpuki, KPUNTOPXi3Mm,
rigpouene, XonewuncTuT, BUAANEHHs! HAPKKW, BapuKkoLene,
MHEKONOriYHi Ta TopakanbHi onepaTuBHI BTpyYaHHs) [26].
LLle Ginbl pastodi pesynbraTv Nokasano nogsinHe cnine
MPOCMNEKTVBHE PaHAOMI30BaHE JOCTIMKEHHS 3 MOPIBHSAHHS
ESP-6roka ta qudratum lumborum block y aiteit nig yac
OMepaTvBHIX YTpyYaHb Y HWKHIX Binginax xweota [27]. Y
pesynbTati NOpiBHSHHS IHTEHCMBHOCTI BOMIo 3a LUKanow
FLACC [28] i yacy npu3HadeHHs nepLLoro 3HeO0omMBarnbHOM
npenapary He BUSIBUMW CTaTUCTUYHO BipOriaHi BiGMIHHOCTI.

ESP-6rnok 3meHLuye iHTeHCUBHICTb 6onto Ta 06'em
BWKOPUCTAHOTO HAapKOTWYHOTO aHarbreTuka y BingineHHi
iHTEHCVBHOI Tepanii Ta HeBiAKNaAHOT MEANYHOT 4ONOMOTY
[29]. MokasaHa edekTMBHICTL Onoka Npu nepenomax pe-
6ep, TpaBmax xpebTa, onikax, repneci, HUPKOBUX KOMbKax
i FOCTPOMY MaHKpeaTuTi.

OpHa 3 HalnepcnekTUBHILLMX TOYOK BUKOPUCTaHHS
ESP-6rnoka — onepatusHi BTpyyaHHs Ha xpebri. Bci go-
CIiMKEHHS Ha Tpynax i Ha XWBWX nauieHTax i3 BUKOpUC-
TaHHaAM MPT nigTBepaXytoTb NOLIMPEHHS aHeCTeTUKa A0
[0P3anbHOi iKW CMiHaNBLHOO HEPBa, KNI IHHEPBYE M'S3K,
M'sIKi TKaHWHW, OCTUCTI Ta nonepeyHi BigpocTku xpebTa
[30,31]. OcraHHi gocnimkeHHs BukopucTanHs ESP-6noka
MOKa3yTb ICTOTHE 3MEHLLUEHHS KiTbKOCTi HapKOTUYHIX
aHanbreTuKiB nicnsonepawiiio 3 HU3bKMK NOKa3HKaMm
60MbOBOTO CMHAPOMY MPY ONEPATUBHUX YTPYYaHHSX Ha
nonepekosomy Biaaini xpebra [32,33].

He meHwWw Baxnveoio € ponb ESP-6noka B nikyBaHHi
60M50BOr0 CHAPOMY, HE NOB'S3aHOT0 3 ONEPaTUBHIM YTpY-
YaHHAM. Y1mano KniHiYHUX BUNaaKiB [OBOAATL eeKTMB-
HicTb Brioka npu MiodacujansHoMy 60nL0BOMY CUHAPOMI
y rpyaHomy [34] Ta nonepekoBomy Bigaini xpe6ta [35,36].
3HayHe NOLUMPEHHS aHECTETKa KpaHiarnbHO Ta kayaarnsHo
[ae 3Mory yCnilLHO 3aCTOCOBYBaTH GMOK Mif Yac NikyBaHHs!
nocTrepneTnyHoOi HeBpanrii 3a yMOBM, WO NpoLeaypa Bu-
KOHaHa Ha HeiHdbikoBaHoMy piBHi [37]. OnncaHo BUNagok
ycnilwHoro BukopucTaHHs ESP-bnoka y BariTHOI 3 WniiHm
pagvkynonatinyHum 6onem [38].

OTxe, He BUKINMKAE CYMHIBIB yHiBepcasbHiCTb, edhek-
TUBHICTb | Be3neyHicTs ESP-6rioka. Ane siki came MexaHiamu
[ii 3a6e3neyytoTb Taki pesynsratn? BpaxoBytoum HaBeaeHi
BiJOMOCTI, B3HA4at0Tb Taki MexaHi3Mu aii:

1. MNpaAma gis aHecTeTMKa B MiCLi BBeEHHS Ha
[0p3anbHy rinKy cniHanbHOro Hepea. Take MOLUMPEHHS
3abe3nevye ageksaTHy iHTpaonepaLiiHy aHecTesito Ta
nicnsonepavyifHy aHanresito mig Yac ycix onepaTuBHUX
yTpyyaHb Ha XpebTi;

2. [locsArHEHHS aHeCcTeTUKOM BEHTParnbHOI Tifku
cniHanbHoro Hepea Yepes pebepHo-xpebLeBi 3B'A3KM
(costovertebral ligament). Briokaga Uiei rinku 3abe3nevye
BiCLieparnbHUi KOMMOHEHT aHecTesil Ta Jae 3Mory BUKO-
pucToByBaT¥ Grok nig 4ac onepaTuMBHKUX YTpyYaHb Ha
TPYLHIN KNITUI Ta YePEBHIN NOPOXHWHI;

3. CuctemHa abcopbuist Ta aHanresis. Hagitb 6e3
NEPEBULLEHHS MaKCMMasbHOI Pa3oBOi J03W, aHECTETUK
MOBIrNIbHO BCMOKTYETLCA Ta NOTPANIIsiE B Na3My nawjieHTa.
MeTaaHanis, agiicHennin y 2017 poui y Hosin 3enangii,
MnokasaB [0303arneXHe HaKoMMYEHHS aHecTeTMKa B Nnasmi
npoTsirom Tpuanoro Yacy nicns TAP-6roka Ta 6roka nps-
Moro M'si3a xuBota [39].
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PosymiHHs MexaHiamy aii ESP-6noka nae 3mory mo-
AndbikyBaTW [0O3y aHeCcTeTuKa Ta MicLe M0ro BBEAEHHS.
Ockinbki 6ok 10303anexHWI Big aHecTeTuka, TOBTO pisHUI
06’eM pO34KHY NO-Pi3HOMY MOLLMPIOETHCS B OPraHiami mto-
Annu [40] Ta Griokye pisHi rinky CniHanbHOro HepBa, MoXHa
3MEHLWUTK 00'EM aHEeCTeTUKa Ha OfiHe BBEAEHHS Nig vac
onepaTvBHUX yTpyyaHb Ha xpebTi. Lie gacts amory 3pobuty
Kinbka iH’eKLLiit HeBenukM 06’eMoM, arne Ha KifnbKoX PiBHSIX
ans 6nokaay GinbLUoi AoBXWHM XpebTa. Akwwo € notpeba
B Gnokaai BicLlepanbHOI Tinky cniHanbHoro HepBa, Heob-
xiaHa ogHa abo ABi iH'ekLUii Ha ogHoMYy piBHi xpebTa, ane 3
6inbLumMM 06’eMOM aHecTeTHKa. He MeHLLe 3HaYeHHs Mae
BBELEHHS! N Yac BUKOHAHHS Grokaam aHecTeTuka. AKLLO
PO3MICTUTW KiH4MK ronkv 6e3nocepeaHbo Ha BEPLUMHI Mo-
MepeKoBOro BiAPOCTKa, aHECTETUK i3 BiNbLLOI IMOBIPHICTHO
3abnokye gop3arnkHy rinky CriHanbHOro Hepaa. AKLLO KIHUMK
ronku 3micTuTi gewwo mubwe abo Aani Big nonepeyHoro
BiJPOCTKA, aHECTETUK i3 GinbLUOK IMOBIPHICTIO JOCATHE
BEHTPanbHOI rinku cniHanbHoro Hepsa (puc. 6).

Ha noyatky po3BuTKy OCHOBHWX MPWHLMNIB i 3acaf
MynbTUMoZanbHoi aHecTesii cninkoo ERAS ocHoBHI
HanpsiMy JOCNimKeHHsa nepeabayanyu BUBYEHHS edhek-
TUBHOCTI Ta Be3neku enigypanbHOi aHeCTesii Sk OCHOBHOMO
perioHapHOro KOMNOHEHTa MyNLTUMOAAMNBHOTO MigXoay A0
3HeDonIBaHHS, a Takox KOMBIHaLii Pi3HNX HEHAPKOTUYHUX
npenapariB 415 KOMNAEKCHOTO BBy Ha HoLyLenLto [41].

HWHi 3aifCHIOOTE pisHi 3@ AM3aNHOM [OCHIDKEHHS,
[e Ans MopiBHsIHHS BUKOPUCTOBYHOTL came ESP-Briok sk
perioHapHWii KOMMOHEHT MYNLTUMOAANBHOI aHecTesii.
Pesynbratn umux pobiT AEMOHCTPYIOTb He TiMbk1 JocTar-
Hill aHanreTUyHWA edhekT Groka, ane N PeKOMeHAYTb
1I0ro Sk KOMMOHEHT MyNbTUMOZANbHOI aHecTesii [42] Ta
BNpoBadXytoTb ESP-6nok y WOAEHHY PYTUHHY npak-
TUKY MyNbTUMOAAnbHOro 3HebontoBaHHs [43,44]. IHwi
[OCTIMKEHHS PEKOMEHYHTb BUKopucTaHHs ESP-6rioka
AK KOMMOHEHTa MYNbLTUMOZANbHOI aHecTesii He Tinbku
BHACMiBOK 3MEHLLUEHHS! KiNbKOCTi BUKOPUCTAHOMO HapKOTWY-
HOTO aHarnbreTuka, ane i yepes Te, Lo brnokaaa 3MeHLLye
TpUBANICTb MicnsionepaLiiHoi LUTYYHOI BEHTUAALi nereHsb,
npuwBMaLlye Mobini3aLlito nawjeHTa Ta 3MEHLLYE KinbKiCTb
nicnsionepauiiHnx nobivHmx sy [45].

3aincHenuin y 2019 poui B IcnaHii aHania daxoBoi
niTepatypu, Lo oxonue 368 mkepen, nokasas He TinbKu
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eekTuHicTb ESP-6rioka B nikyBaHHi rocTporo Ta xpo-
HiyHoro 6onto, ane N HU3bKUIA PiBEHb YCKMaaHEHb [46].
OnwcaHo Tinbky OAUH BUMaAoK PO3BUTKY MHEBMOTOPAKCY, a
TaKOX Mo OHOMY BMMaAKy MOTOPHOTO Broka Ta HegocTat-
HbOTO 3HebonBaHHS. Ak i B nonepeaHix pobotax, aBTopu
MPOMOHYIOTb BUKOPUCTaHHA ESP-6noka sk komMnoHeHTa
MYMNbTUMOLANbHOT aHECTe3il.

3annwaeTbCs HEBUPILLEHUM MWUTAHHS LWOJO AocTar-
HbOI KiNbKOCTI MICLIEBOrO aHECTETUKA Ta NOro KOHLEHTpaLii
ANst BOCATHEHHS ePeKTUBHOI aHeCTesil. Bpaxosyroum, Lo
6roKyKTb NULLE YyTNUBI HEPBOBI BOMOKHA, UM BNNMBAE
36inblUeHHS KOHLUEHTpaLii MicLleBoro aHecTeTMka Ha
edekTuBHiCTb 6rnoka? Yu nponopuiitHo 36inbLIyeTbCs
KinbKicTb 3a610KOBaHMX AEPMATOM 3i 36iMbLUEHHSM 06’eMy
aHecteTnka? [uckytabenbHuM 3anuiiaeTbes NUTaHHS i
npo Te, Ha KoMy piBHi xpebTa BUKOHyBaTK Grokagy Ans
KOHKPETHOrO OnepaTyBHOTO BTpyYaHHs. He o KiHus Bu-
BYEHO Npobremy CynyTHLOI aHTUKOArYMSIHTHOI Teparnii —um
noTpiGHO CKacoByBaTY Ta 3a CKirlbkv Yacy HeobXxigHo npu-
MYHATY NPUIAMAHHS @HTVKOArynsHTIB? Hemae gaHux Woao
6e3neyHoi TPMBANOCTi MPOMOHrOBaHOI iHAY3ii MiCLEeBOro
aHecTeTuMKa nig erector spine muscle Yepes BCTAaHOBNEHNI
kateTep. L|i Ta iHWi nuTaHHs noTpebytoTb AOCTIMKEHHS Ta
aHanisy pesynsraris.

BucHoBKU

ESP-6nok — yHiBepcanbHuii Ta eheKTUBHWIA MeTOL
NikyBaHHs FOCTPOTO Ta XPOHIYHOTO GO0 3 HU3BKVM PU3MKOM
BUHWKHEHHS ycknaaHeHb 6riokay, 10ro MoHa BUKOpUCTO-
BYBaTW K KOMMOHEHT MYNbTUMOAAMNBHOT aHeCTesil.

MepcnekTMBM nopanblunx AocnimKkeHb. oLwyku
MiCL{b BUKOPUCTaHHS MPOLOBXKYIOTLCS, i aKTyanbHICTb BU-
BYEHHSI Ta 3aCTOCYBaHHA Broka nocunioeTbes. Tak, cTatue-
TWka onybnikoBaHMx cTaTew, Lo cTocytoTbest ESP-6noka,
Ha PubMed.gov nepesuiuye 700, ixHs KiNbKICTb 3pocTae,
are Bi[ICOTOK MeTaaHani3is i paHAOMI30BaHMX KOHTPOIbO-
BaHUX JOCHiMKEHb — HEBEMWKWNA (puc. 7).

Omxe, pocnimxeHHs eheKTMBHOCTI Broka Ta Mexa-
Hi3MiB BNNMBY aHeCTeTUKa Ha HEPBOBI LLNSAXV NoTpebye
NPOAOBXeEHHSA nowykis. KpiMm Toro, yumana Kinbkictb
JocnimxeHb 3apeecTpoBaHa Ha canTi clinicaltrials.gov, i
6inbLuicTb i3 HUX 3apa3 Ha cTagii Habopy navuieHTi. OgHe
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3 HUX — Hallle, WO 3iCHI0ETLCA Ha 6asi PiBHEHCHKOT 06-
nacHoi nikapHi (NCT04697498), Takox nepebysae Ha cTagii
Habopy naLieHTiB. Yke oTpuManu NpoMikHi pesynsrati, i
BOHW A0BOJ1i MOKA30Bi Ta 0OHainNMBI.
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Mia yac AiarHOCTUKKU Ta AIKyBaHHAl HEPBOBO-NICUXiYHUX PO3AAAIB

| 3aXBOpIOBaHb (OrASIA AiTepaTypHu)

Ornsaam

B. B. MiHyxiH(2CEF O, B. Knuw@*A€ A, A, XXpamaposa®®&®, I, M. BoAbluakoBa =8P,

0. B. Bonpa‘2BP

AepxaBHa ycTaHoBa «IHCTUTYT MikpobioAorii Ta iMyHoAorii iMeHi |. |. MeuHrkoBa HalioHaAbHOT akapeMii MeAUUHUX Hayk YkpaiHu», M. Xapkis

A - KoHLenLis Ta AM3alH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis paHux; D - HanucaHHs cTatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

Merta po60oTu — aHania BifomMocTel haxoBoi NiTepaTypy, LLO CTOCYHOTLCS AOCTMKEHHS 3B'A3KY Mix 3MiHaMu cknajy, MeTaboniyHol
AKTMBHOCTI KMLLKOBOI MIKpOGIOTM Ta pO3BMTKOM MCUXOHEBPOMONYHUX PO3nagiB, 3aXBOPHOBaHb.

PesynkraTti. Hesaxatouu Ha pisHWI eTionatoreHes, KniHivHi NposiBv, HEPBOBO-MNCYXIYHI PO3Naam | 3aXBOPIOBAHHSA MatoTb CriflbHi
naToreHeTUYHI NTaHKM: KULLKOBMIA Anchioa 3i 36igHEHHSIM MiKpOBHOTO PisHOMaHITTS, 30iNnbLUEHHM NPeACTaBHULITBA «Mpo3ananbHUX»
TaKCOHIB i 3MiHOK MeTaboniamy KWLIKOBOI MiKpOBIOTM; MopyLIEHHS! MyKo3anbHOro Gap’epa Ta 36inbLUEHHS MPOHWUKHOCTI CTIHKM
KULLEYHMKA; aKTMBALlis IMyHHOI BiAMOBIAi 3 PO3BUTKOM CUCTEMHOIO 3ananeHHs Ta Helpo3ananeHHs; NopyLIEHHS HEPBOBUX, EHA0-
KPUHHWX, MeTabomivyHNX MexaHiaMiB nepeaadi curHanis y Mexax OcCi KULLEYHUK — Mo30K. CnieumdivHi 3MiHW cknagy, MeTabonivHoi
aKTWMBHOCTI KMLIKOBOI MikpobioTn — Giomapkepu abo [oAaTKOBI AiarHOCTUYHI KpUTEPIi MPW AesKUX NCUXOHEBPOMOTYHNX 3aXBO-
ptoBaHHsIX. [1031TUBHWIA €CDEKT MaKOTb TepaneBTUYHI NIAXOAW, L0 CNPSIMOBAHI Ha KOPEKLLitO CKragy i MeTabonivHOT akTUBHOCTI
MIKpOBIOTW KuLeYHWKa, — pekanbHa TpaHCNNaHTaLlisl, 3aCTOCyBaHHs! NCUXOBIOTUKIB i HEMPOAKTUBHMX MOXIAHMX NPOBIOTUYHMX
GakTepi.

BucHoBKuM. MexaHiamu BNnMBY KOHKPETHUX MIKPOOPraHi3MiB Ta ixHix AepuBaTiB Ha dyHKUioHanbHy aktusHicTb LIHC notpebytoTb
MPOLOBXKEHHS BUB4YEHHSI. Mikpo6iom KuLLeYHIKa NOTPIGHO PO3rnsaaTyt siK TapreTHWiA OpraH nig vac AiarHocTukw, Tepanii Hepeo-
BO-MCUXIYHMX po3nagiB i 3axBoptoBaHb. MikpoBioMHUIA Migxig cnpysie paHHii AiarHOCTWLi Ta NPOrHO3YBaHHIO TSHKKOCTI IXHBOTO
nepebiry. CnpsiMyBaHHS Ha KOpeKLito cknagy Ta (yHKLIOHANbHOI aKTUBHOCTI KMLLKOBOI MikpoBioTi — nepcnekTuBHa cTpareris
NigBULLEHHS ePEKTUBHOCTI NiKyBaHHS MCUXOHEBPOSIONYHOI NaTonorii.

Gut microbiome as a target organ in diagnosis and treatment of neuropsychiatric disorders
and diseases (a literature review)

V. V. Minukhin, 0. V. Knysh, L. A. Zhdamarova, H. M. Bolshakova, Yu. V. Voida

The aim: analysis of literature data concerning the study on the relationship between changes in the composition, metabolic activity
of the intestinal microbiota and the development of neuropsychiatric disorders and diseases.

Results. Despite the different etiopathogenesis and clinical manifestations, neuropsychiatric disorders and diseases share common
pathogenetic links: intestinal dysbiosis with depletion of microbial diversity, an increase in the representation of “pro-inflammatory”
taxa and changes in the metabolism of the intestinal microbiota; damage of the mucosal barrier and increased permeability of
the intestinal wall; immune response activation with the development of systemic inflammation and neuroinflammation; impairment
of the nervous, endocrine and metabolic mechanisms of signal transmission within the gut-brain axis. Specific changes in the com-
position and metabolic activity of the intestinal microbiota act as biomarkers or additional diagnostic criteria at some neuropsychiatric
diseases. Therapeutic approaches aimed at correcting the composition and metabolic activity of the intestinal microbiota: fecal
transplantation, the use of psychobiotics and neuroactive derivatives of probiotic bacteria demonstrate a positive effect.

Conclusions. The mechanisms of the specific microorganisms and their derivatives for influencing the functional activity of
the central nervous system require further study. The gut microbiome should be considered as a target organ in the diagnosis
and treatment of neuropsychiatric disorders and diseases. The microbiome-based approach contributes to early diagnosis and
prediction of the clinical course severity. Targeting the correction of the intestinal microbiota composition and functional activity is
a promising strategy for increasing the effectiveness of the neuropsychiatric pathology treatment.

MuKpPo6MOM KULLIEUHNKA KaK TapreTHbIN OpraH Npu AUarHoCTHKe
W A€YEHWUU HEPBHO-NICUXUUECKUX PacCTPOMCTB U 3aboneBaHuN (0630p AMTepaTypbl)

B. B. MuHyxuH, 0. B. KHbiw, A. A. XXpamaposa, I. M. BoabLuakoBa, (0. B. Bonaa

Llenb pa60Tb| — aHanu3 cBeaeHuin Haquon nnTeparypbl, KacalroLNXCa NCCNeaoBaHNA CBA3N MexXay U3MEeHEeHUAMU COCTaBa,
MeTabonnyeckon akTUBHOCTY KULLEYHOW MVIKpOﬁI/IOTbI 1 pasBuUTMEM MCUXOHEBPOITOTMYECKUX paCCTpOVICTB, 3aboneBaHni.

Pesynktatbl. HECMOTpS Ha pasHblii 3TMONATOreHe3 U KIMHUYECKIe NPOSIBNIEHNS!, HEPBHO-NICUXWYECKUE pacCcTPOIiCTBa 1 3abone-
BaHWS UMeoT oBLLUKe NaToreHeTUYeCkme 3BEHbS: KULLIEYHbIN ANcbno3 ¢ obeaHeHneM MUKpoBHOro pasHoobpasus, ysenuyeHnem
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npeacraBnTenbCTBa «NPOBOCNANUTENbHbLIX» TAKCOHOB N UISMEHEHNEM MeTabonmama KuwevHom MVIKpOGVIOTbI; HapyLleHne MyKo-
3anbHOro 6apbepa 1 yBenn4yeHne npoHNLaeMOoCT! CTEHKM K LWEeYHMKa; akTMBaUMa MIMMYHHOIO OTBETa C Pa3BUTUEM CUCTEMHOIO
BocnaneHua un HeVIpOBOCI'IaJ'IeHVIﬂ; HapyLleHne HepBHbIX, 3HOOKPUHHLIX U MeTabonnyeckmx MexaHM3MoB nepegayv CUrHanos B
npegenax ocu KULWEYHNK — MO3I. Cneu,mq)mqecme M3MEHEHWS COoCTaBa W METAbONNYECKOI aKTUBHOCTM KULLEYHON MVIKp06l/IOTbI
- 6|/|omap|<epb| nnn gononHuTerbHble ANarHoCTUYECKNe KpUTepun npu HEKOTOPbIX NMCUXOHEBPONOrM4ecknx 3aboneBaHusX.
MonoxuTensHbIi S(Zb('.beKT VMEIT TepaneBTN4eCKkMe Noaxodbl, HanpaeeHHble Ha KOPPEKLMO cocTaBa U MeTabonmMyeckon ak-
TUBHOCTU MVIKpOﬁI/IOTbI KULLEYHVIKA: (heKarnbHas TpaHCMIaHTaUus, NPUMEHEHNE MCcUXo6MOTUKOB 1 HENPOAKTVBHbIX MPOVN3BOAHbIX

nPoBUOTNYECKUX BaKTEPHIA.

BbiBoAbI. MexaHn3Mbl BIIVSIHUS KOHKPETHBLIX MAKPOOPraH13MOB W X AePUBATOB Ha (hyHKLMOHaNbHYHO akTBHOCTL LIHC Tpebytot
JanbHemnwwero nayveHuns. MUKpoBGMOM KULLIEYHWKA HY)XXHO paccMaTpuBaThb Kak TapreTHbIA OpraH B XOA4e AMarHoCTWKM, Tepanim
HEPBHO-NCUXWNYECKNX PACcCTPOWCTB U 3aboneBaHni. MUKpoOMOMHBIA NoAXog, crnocobCTBYET paHHEN AMarHOCTUKE U MPOrHO3W-
POBaAHMIO TSKECTU WX TEYEHWs1. HauenneaHne Ha KOPPeKLMo cocTaBa 1 (yHKLMOHANBHON aKTUBHOCTY KULLEYHON MUKPOBUOTI
— NepCneKTUBHas CTpaTerns NoBbILLEHNS APPEKTUBHOCTM NEYEHUS NCUXOHEBPONOrNYECKOH NaToNoMu.

To fix your brain, fix your gut

[ocnimkeHHs OCTaHHIX POKIB MOKa3yloTb 3HAYYLLICTb
BNMMBY MiKpOBIOTM KuLLEYHUKA Ha dbisionorito Ta doyHKLT
LieHTpanbHoi HepeoBoi crcTemu (LIHC), 3BopoTHoro Bnnm-
BY HEPBOBOI CMCTEMU Ha CTPYKTYPY Ta (yHKLji KULLIKOBOI
MiKpOOHOI CMiNbHOTM Yepes BiCb KMULIEYHUK — MO3OK. LS
ySiIBHa BiCb — ABOCMPSMOBAHWUIA KOMYHIKaTUBHWIA KaHan
3B'A3KY MiX KOrHITUBHUMM, €MOLINHAMK LEHTPaMm ro-
NOBHOTO MO3KY, HEPBOBOIO CUCTEMOK Ta MikpobioTor
racTpO-iHTECTUHANBHOIO TPaKTy Yepes Npsmy i HenpsMy
nepexpecHy B3aEMOZI0 Mix eHAOKPUHHOIO (rinoTanamyc —
rinocpi3 — HAAHUPHMKN), IMYHHOKO Ta aBTOHOMHOIO HEPBOBOHO
cuctemamm [1-7]. 3 ogHoro GOKy, B eKCriepuMeHTax i3
3arnyyeHHsAM TBapUH JOBEAEHO, LLO HaBiTb KOPOTKOYACHWI
CTPEC NPU3BOAUTL [0 CYTTEBUX 3PYLLIEHb Y CKMaAi KULLKOBOT
Mikpo6ioTw, cnekTpi il MeTaboniTiB, aKTUBHOCTi CUTHANBHUX
Lnsxis. 3 iHLLOro BOKY, MiKpoBioTa KMLLIEYHWKA € KITIOYOBUM
perynsTopoM OCi KWLLEYHUK — MO3OK i 3naTHa hopmMyBaTm
peakLjlo opraHiamy Ha CTpec, CyTTEBO BNAMBaTW Ha Ha-
CTpild, MOTVBOBaHY MOBEAiHKY Ta BULLi eMOL|IIHO-KOTHITUBHI
npoueci [1,3].

KnwkoBa mikpobiota Mogynioe po3BuUTOK i romeocTas
HEpBOBOI CUCTEMW, BNMMBAE HA BMACTUBOCTI, OyHKLiT
MiKkpormii, aCTpOUMTIB i HEMPOHIB Yepe3 3any4eHHs iIMyH-
HUX | HeyporymopanbHux wnsxis perynsuii [4,6,8-14].
3’cyBaHHS KOHKPETHWX BUAIB MIKPOOPraHiamiB i LNsXiB,
LLIO OMOCepEeaKOBYOTb HEMPOreHes | MatoTb BU3HAYanbHUIA
BNNMB Ha 300pos’s LIHC, mae ByTn npenmeTom akTuBHMX
HayKOBMX JOCTIKEHb, afKe € HeobXigHOK nepesyMOoBO
pO3pobneHHst HOBMX MiAXOAIB 40 NPOiNaKTVKM Ta NikyBaH-
HS1 HEPBOBO-MNCHXIYHNX PO3nagiB, 3axBoproBaHb [4,15,16].

KuwkoBa MikpoGioTa Ta HepBOBO-NCUXiYHI pPo3-
nagw, 3axBoproBaHHA. BigomocTi daxoBoi nitepatypu
BKa3yl0Tb Ha CUIbHY KOPensLilo Mk AucbanaHcoMm KuLu-
KOBOI MikpOBIOTM Ta HEPBOBO-NCHXIYHUMI PO3Nadamm, aB-
TOIMYHHUMW, HeMpo3ananbHUMK | HelipogereHepaTUBHUMM
3axsoptoBanHamu LIHC [1,4,6,16-21].

3B'A13KM MiX KULLKOBMM MiKpOGIOMOM i 3aXBOpOBaH-
Hamn LIHC Haivacriwe gocnimxyBanu Ha MOAENsix rpu-
3yHiB [22]. MMoka3aHo, Lo NOPYLIEHHS cknady KULUKOBOI
Mikpo6ioTV y TBapuH, 30Kpema Mg BNINBOM aHTUBIOTMKIB,
CyNpOBOMXYETHCS aKTUBALLiE CuUrHamnbHoro Lunsxy NF-
KB, LU0 Np13BOAMTL 4O CUCTEMHOTO 3anarneHHsl, PO3BUTKY
Helpo3ananeHHs 3 NopyLUEHHAM HerpoxXiMmii, disionorii
TONIOBHOMO MO3KY, BUSIBNISIETLCS SIK 3MiHA MOBEAiHKM Ta ni3-
HaBasbHOI aKTUBHOCTI. Y MULLIEN 3 aHTUGIOTVK-iHOYKOBaHUM
ancbiosom abo nosbasneHnx acouiaTMBHOI Mikpodropu

crocTepiraloTe AncbanaHc BaxIMBUX HelpomeaiaTopis
(cepoToHiHy (5-rigpokcutpunTaminy, 5-HT), N-metun-D-ac-
naptaty (NMDA), HeitpoTpodpiuHoro dpaktopa Mo3ky
(BDNF), noripweHHs nam’sTi, 30aTHOCTi 4O HaBYaHHS,
PO3ni3HaBaHHS!, TPUBOXHICTb Ta iHLLIi NOPYLUEHHS eMOLIRHOT
nosegiHku [1-3,6,23,24].

3a cyyacHUMY Nornsiaamm, KI4oBa porib Y NaToreHesi
[EenpecyBHOMO CUHAPOMY HaneXuTb MIKpOBIOTi KULLEYHVKA.
Y nauieHTiB i3 genpecieto yacTie BUSBNSAKOTb HKYNA
piBeHb BidhinobakTepilt Ta/abo nakTobakTepiit NOPiBHAHO
3 KOHTpOseM [25]. Baxnusi naToreHeTUYHi SIaHKN — 3MiHU
cknagy Mikpo6ioT mig BNAMBOM NCUXOMoriyHoro abo
OpraHiYHoro CTPeCy, NOpyLUEHHS eniTenianbHoro bap’epa
LUNYHKOBO-KULUKOBOTO TPAKTY, 30iMbLUEHHS MPOHWUKHOCTI
KWLLIKOBOI CTiHKM 415 BaKTepiil i NpoayKTiB iXHOro 06MiHy,
aKTBaLis iMyHHOI BiANOBIAI 3 PO3BUTKOM CUCTEMHOIO
3amaneHHsl Ta NOCUIEHOK NPOAYKLiE MeaiaTopis 3ana-
neHHst i Ha nepudepii, i B LIHC, 3MiHa HWU3KM curHanbHuxX
LUNAXIB Ta ekcrpecii reHiB, MogynALis dyHKUii MO3KOBUX
LIEHTPIB, MepEX, Lo BepyTb y4acTb Yy perynsuii HacTpo
Ta nisHaHHa [1,19,26].

HakonnueHo Benukuii 0bcsr AaHmx, Lo CBigyaTb npo
TiCHUIA 3B'A30K MiXX 3MiHamMu ckrnagy MikpobioTH KuLLeYHMKa
Ta po3nafamy ayTUCTUYHOTO CrieKTpa B iTelt. BeaxatoTs,
Lo MIKPOEKOMOriYHI NOPYLIEHHS — KO-(haKTOp PO3BUTKY
ayTnamy. AHania BifomMocTel haxoBoi NitepaTypy nokasye,
L0 Y TaKuX MauieHTiB NoLMpeHuin Anchio3 KuLLeYHMKa.
OpHak equHuii yHikanbHUA npodinb MikpobioTn B AiTei
i3 po3nagamMu ayTUCTUYHOTO CMEKTpa He BU3HAYMIM
[21,27,28]. OnHi aBTOpM, LOCTILKYH04M 3pasky MikpobioMiB
[BaHapLATANANoi KUK, HE BWUSIBUMW 3MiHW BUOOBOMO
PisHOMaHITTS, ane crocTepirany 36inbLUeHHS KinbKocTi 6ak-
Tepil, Wo Hanexatb Jo poady Burkholderia, Ta 3MEHLLEHHS
KinbkocTi npefcTaBHukiB pogy Neisseria, Bugis Bacteroides,
Escherichia coli [29]. IHwi aBTopn NOBIiZOMMIN NPO 3MiHK
CTPYKTYPY KULLIKOBOTO MikpoBiomy 3i 36iHEHHSIM MiKpoBHOTO
Pi3HOMaHITTS, CYTTEBUM 30iNbLUEHHSM CMiBBIAHOLIEHHS
Firmicutes/Bacteroidetes, 3MeHLLIEHHAM KinbKOCTi 6akTe-
pii pogie Bilophila, Dialister, Parabacteroides, Veillonella,
a npencTaBHuuTBo pogpis Collinsella, Corynebacterium,
Dorea, Lactobacillus, Caloramator, Sarcina, Akkermansia,
Sutterellaceae, Enterobacteriaceae BUSABUNOCH iCTOTHO
30inbLeHum [21,27,28]. XapaktepHum Byno 3MeHLIEHHS
KinbKkocTi NpeacTaBHuKiB BUAiB Bifidobacterium, siki MOXyTb
MaTh 3axXMCHY ponb MpW ayTu3Mi 3aBAsKW MpoTu3anarnb-
HUM BNacTMBOCTSAIM, a TakoX Enterococcus, Prevotella,
Coprococcus i pogy Veillonellaceae, koTpi BignosigatoTs 3a
thepmenTauito Byrnesoais [21,27]. MpoaykTn MeTaboniamy
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6akTepinn pogis Clostridium, Desulfovibrio, Bacteroides
vulgatus i rpubiB Candida albicans, 36inbLueHHs BMICTY
SKVX y MikpoBiomax naLieHTiB 3 ayTU3MOM BUSIBMSIOTL Ya-
CTO, BBAXal0Tb BXIMBUMU (DaKTOpamu BipyrEHTHOCTI, L0
CMPUYMHSAIIOTb PO3BUTOK 3aXBOPIOBAHHS Ta MOTipLLYOTb 10r0
nepebir [21,27,28,30]. AnchioTyHi NOpyLLEHHS Npu ayTU3Mi
CyMPOBOMKYHOTLCS 3MiHaMM CnekTpa MiKpoBHYX MeTaboniTie
i NoB'AA3aHMM i3 LM aucharnaHcoM HelpoMeaiaTopis. Xapak-
TEPHE 3HWKEHHS PIBHS KOPOTKOMAHLIOTOBUX XKUPHIX KUCTIOT
(KIMKK) nigTBepmxye 3B'A30K 3aXBOPIOBAHHS 3i 3MiHaMu
mikpobiomy [21,27,28].

[ocnigHuKM NoBiZOMNAOTb, WO B AiTel i3 CUHAPOMOM
Aediuuty yBaru/rinepakTUBHOCTI 3MIHEHWIA CKNag, KALLKO-
BOr0 MikpobioMy 3yMOBITIOE PO3BUTOK 3amnaneHHsl HN3bKOi
iHTEHCMBHOCTI, IMYHHY AMUCPEerynauito Ta nopyLleHHs
pyHKUIT LLITYHKOBO-KMLWIKOBOTO TpakTy [31]. XapakTtepHum
€ HagMipHe po3pocTaHHs GichinobakTepilt i nocuneHHs 6io-
CYHTE3y nonepeaHyvka AonamiHy, Lo NO3WUTUBHO KOPENHOE 3
KIMiHIYHYMM NPOSIBaMK (HanpUKnag, peakwisiM1 04ikyBaHHs
HeraiHoi BuHaropogaw) [3,30]. 3MiHn MikpoBioTy KuLLeYHMKa
npu cuHapomi TypeTTa B AiTeN (3MEHLEHHs! NpeacTaB-
HUUTBa pomy Prevotella Ta 36inblueHHs Ruminococcus)
KOPENHOI0T i3 BUPAXEHICTIO TUKiB [32].

[JocnimxeHHs B3aEMO3B’sI3Ky MiXk pO3BUTKOM AUTSHOMO
HEeNpOoNCUXiYHOro CUHAPOMY 3 rocTpum nodatkom (PANS)
i AUTAYUMU @BTOIMYHHUMIW HEMPONCUXIYHUMU pO3nagamu,
LU0 NoB’a3aHi 3i cTpenTtokokoBuMM iHekuismn (PANDAS)
Ta ekonorieto MikpobioTY KMLLEYHMKA, MOKa3aso HasiBHICTb
3MiHEHOI CTPYKTYpU BakTepianbHOI ChinbHOTU B NaLlieHTiB
i3 PANS/PANDAS w1070 KOHTPOSH0. Y NauieHTiB MOMOALLIOT
BiKOBOI rpynu (4-8 pokiB) BUSIBUNK iCTOTHe 30inbLUEeHHS
KinbkoCTi NpeacTaBHUKiB Tuny Bacteroidetes. Tak, pogm
Bacteroides, Odoribacter, Oscillospira ineHTudikyBanu
AK NOTEHLiHI MikpobHi Biomapkepu. [ns cTapLuoi rpynu
nauieHTiB (>9 pokiB) xapakTepHi HeraTWBHa kopensuis Mix
aHTucTpenToniauHoM O Ta KinbKiCTHO NpeaCcTaBHUKIB poay
Firmicutes, nosuTBHa KOpENsLis MiX aHTUCTPenTonian-
Hom O Ta kinbkicTio npeactasrukis pogy Odoribacter. Kpim
3MiHW MIKPOBHWX CMNBHOT KuLeyYHuKa B Gik nepeBaxaHHs!
LTamiB i3 Npo3anarnbHUMKU BNacTUBOCTAMU, B MaLliEHTIB
CrocTepirany akT1BaLito iIMyHHOI BignoBiZi Ta NOPYLUEHHS
metaboniamy KIDKK, D-anaHiHy, TMpo3uHy Ta fonamiy,
TO6TO MeTaboniYHMX LUNSXIB, BAXIMBIX 415 HOPMANbHOI
pobotn Mo3ky [33].

Y nauieHTiB i3 pO3CISHUM CKIIEPO30M Y KULLKOBUX
MikpoGiomax BUSIBUNM MigBULLEHWI PiBEHb CNELMAIYHIX
TakcoHiB Akkermansia muciniphila Ta Acinetobacter
calcoaceticus, L0 30aTHI iHAYKyBaTU 3ananeHHs Yepes
CTUMynALjlo npodykuii 3ananbHux umTokiHie [20,34]. Bee-
[eHHs umx BakTepilt Big nauieHTiB 6e3MikpoOHUM MULLaM
3i 3MOJEeNnboBaHUM EKCNEPUMEHTANbHUM aBTOIMYHHUM
eHuedanomienitToMm Np13BOANIO 0 3aroCTPEHHS MpoLiecy
yepes NocuneHHst nposananbHoi T-KNiTUHHOI BiANOBIAj
Ta ocnabneHHs peakuiin Treg [34]. MoaibHe nocuneHHs
cneundiYHOro aBTOIMYHHOTO Helpo3ananeHHs cnocrte-
piranu nicnsi BBeAEHHS TPaHCIEHHUM MiLam MikpobioTy
KULLEYHMKA XBOPUX Ha PO3CisiHUI cknepo3 [35]. BucHaxeH-
Hs1 B Mikpobiomax [iTel i3 po3CisiHIM CKIepo3oM MEBHUX
«MpoTU3ananbHUX» TaKCOHIB — O3HaKa BUCOKOTO PU3UKY
peumnanBy 3axBoptoBaHHs [36].

[ocnimkeHHs ocTaHHIX PoKiB yka3sytoTb Ha Mikpobiom
KULLEYHMKA SIK HA BXKIMBUIA hakTop naToreHesy XBopoom
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Anbureimepa [7,37]. MeTtaboniT KULIKOBOI Mikpo6ioTH
Tpumetunaminy N-okeug (TMAO), BU3Ha4eHui y niksopi na-
LiieHTiB, — Giomapkep, Lo Aa€ 3MOTy OLHUTW PU3NK PO3BUTKY
Ta TsKKiCTb nepebiry 3axeoptoBanHs [30,38]. ns muweit
3i 3MoZeNnbOBaHUM NATONONYHUM MPOLIECOM XapaKTepHe
30iAHEHHs1 MiKpOGHOrO Pi3HOMAHITTS, MOPYLUEHHS CKraay
KWLLKOBMX MikpobioMiB i MikpoBHoro metaboniamy, Lo npo-
ABNAETLCA ekcnaHcieto Verrucomicrobia i Proteobacteria,
BUCHaXeHHAM nyrny Ruminococcus i Butyricicoccus, 3MeH-
weHHam Bmicty KIDKK [2,39]. MosigomnstoTe npo nesHy
porb y po3BuUTKy xBopobu AnbLireimepa Helicobacter pylor,
Borrelia burgdorferi, Chlamydia pneumoniae, Escherichia
coli, Shighella, Eubacterium rectale, Bacteriodes fragilis
[37]. AkTuBaLlisSt B yMOBaX BMMBY KOHKPETHUX BUIB MiKpO-
6ioTn kMLweyHuKa (Hanpyknag, 6akTepoigiB) nposananbHUX
CUTHAMbHMX LUMSXIB i3 MiABULLEHHSM PIBHS BUBINIbHEHHS!
megiatopiB 3ananenHs (INOS, ROS, COX2 ta NF-kB) y
MIKpOITIii Ta PO3BUTOK HEMpO3anasieHHs — BaXnuea faHka
B naTtoreHesi xsopobu AnbLreimepa [4,7].

[epeayBaHHA racTPOIHTECTUHANBHUX CUMNTOMIB
MOTOPHUM HEBPOSIOTYHIM MOPYLLIEHHSIM i MOsiBa NATOMOp-
¢honoriyHmMx 03HaK 3axBOproBaHHS (Tineup Jlesi Ta a-cu-
HyKIeiHy) B HEPOHaX KMLLEYHUKA [0 NOsIBU B HEMpOHaxX
MO3Ky Npu3Benu 4o PopMyntoBaHHS rinoTesu, Lo Xsopoba
lMapkiHCOHa MOYNHAETLCA B KULLIEYHNKY 1 MOLLIMPHOETHCS HA
Mo30k [40]. LieHTpanbHa ponb Mikpo6ioTy KuLLeYHIKa B na-
ToreHesi xeopobu NapkiHcoHa AoBeAEHa B HU3L Cy4YacHMX
pocnimpkeHs [17,18,40,41]. 3aBaskM BUBYEHHIO Mikpobiomy
KMLIEYHMKA Ha rnobarnbHOMY, TaKCOHOMIYHOMY, (DYHKLiO-
HanbHOMY PIiBHSIX 32 ONOMOrOK METOAY MEeTareHOMHOro
CeKBEHYBaHHS1 MOXHa BUSIBUTW 3aXBOPIOBAHHS B PaHHLOMY
npogpomansHoMy nepiogi. Cknag MikpobioTy KuLLeyHuka
TakuX NauieHTiB BigpI3HAETLCS Bif 340POBOTO KOHTPOMIO
CyTTEBMM 306iNbLUEHHAM yMICTy GakTepiit i3 npo3ananb-
HUMW BMAaCTUBOCTAMM, TICHO NOB'SI3AHKX i3 MOPYLLIEHHSIM
kuwukosoro Bap’epa abo iMyHHO aucdyHKLieto (H. pylori,
npeacTaBHUKM poanH Enterobacteriaceae, Akkermansia,
Christensenellaceae, Verrucomicrobiaceae, Tissierellaceae
ToLO), 36inbLUEHHAM NpeacTaBHULTBa Lactobacillaceae
i Bifidobacteriaceae, 3MeHLLEHHAM KiNbKOCTi «NpoOTU-
3ananbHux» BakTepiii, akTuBHUX npogyueHTiB KIDKK
(Lachnospiraceae, Faecalibacterium, Blautia, Prevotella,
Roseburia, Pasteurellaceae Towwo) [2,18,40,41]. Bussunn,
LLIO CKIMag MiKpoBioMy KWLLIEYHMKA 3aNeXuTb Bif TpUBarnocTi
3aXBOPIOBAHHS. 3MEHLUEHHS KiNbKOCTi NPeACTaBHUKIB poan-
Hu Lachnospiraceae, 36inbLUEHHs NpeacTaBHNULTBA POAWH
Lactobacillaceae i Christensenellaceae nos'si3ai 3 6inbLu
HECTPUATIIMBUM KMiHiYHUM nepebirom. ABTOpK npunycka-
10Tb, IO MiKpoBioTa KMLLEYHMKA MOXe ByTU EKOMOTiYHUM
MOZYNSTOPOM NaToreHe3y 3axBoptoBaHHs [17].

[NopiBHANBHI JOCNIMKEHHS 3 BUKOPUCTAHHAM METOY
cekBeHyBaHHa 16S rRNA nokasanu iCTOTHi BigMiHHOCTI
CKnmagy KWLWKOBOTO MIKpOGIOMY XBOPMX Ha LUM3OPEHItO
Ta 300poBUX niogelt [42]. nsa mikpobiomiB xBopux Xxa-
pakTepHe 3HauyLle 36iMbLUEHHS KiNbKOCTi NpeaCcTaBHIKIB
Tmny Proteobacteria, pogis Succinivibrio, Megasphaera,
Collinsella, Clostridium, Klebsiella i Methanobrevibacter i3
Mpo3anasnbHO aKTUBHICTIO, CYTTEBE 3MEHLLEHHS KiNbKOCTi
npeacTaBHukiB poaie Blautia, Coprococcus, Roseburia, o
BignoBiaanbHi 3a 36epexeHHs 6ap’epHOI PYHKLIT KNLLIEYHM-
ka. 3actocysaBLu HioiHhopMaLiiHUIA NporpamMHKiA nakeT
PICRUSt (Phylogenetic Investigation of Communities by
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Reconstruction of Unobserved States), Bussunu: kinbka
MeTaboniyHMX LWNAXiB, 30KpeMa BiTamiHy B, i XuMpHuUX
KICMOT, CYTTEBO BiAPI3HSAIOTHCS Y XBOPUX Ha LUM3OPEHItO.
ABTOpM CTBEPIKYIOT, LLIO BiMIHHI O3HaKM CKnagy i MeTa-
GonivHMX LWNsIXiB Cif BBAXATW Giomapkepamy LLM30dpeHii
Ta BUKOPUCTOBYBATM 5K AiarHOCTUYHI KpUTEi nig Yac npo-
rHO3yBaHHs nepebiry 3axBoptoBaHHs [43]. IHLWI JocnigHMKm
BBaXKaKTb NaHenb, WO cknagaetsest 3 Aerococcaceae,
Bifidobacteriaceae, Brucellaceae, Pasteurellaceae Ta
Rikenellaceae, poctaTHbOt0, W06 Bigpi3HUTU MikpoGiom
XBOPOTO Ha LUM30(PEHito Bif 300POBOro KOHTPOMo [44].

Cynepeunuei pesynsratv BUBYEHHS Mikpobiomy XBOpUX
Ha WK30PEHit0, OTPUMaHI Pi3HUMW AOCMiAHWUKaMK, Ta
BUSIBNEHa NOAIOHICTb 3MiH CKraZy KULLKOBUX Mikpobiomis
nauieHTiB i3 genpecielo Ta Wwu3odgpeHieo noctaBunm
Mig, CYMHIB HasIBHICTb CreLmMiYHOro AN XBOPWX Ha Lum-
30¢ppeHito Npodinto kuwkoBoro mikpobiomy. OgHak He
BYKIMWKAE CyMHIBIB HEraTMBHMIN BHECOK AMCHI03Y B PO3BUTOK
m3odpeHii. Mpo ue ceigyatb Mapkepy GakTepianbHoi
TpaHCnoKaLlii Ta KWLWKOBOro, CUCTEMHOTO 3ananeHHs, Lo
BUSIBNAKOTH Y XBOPUX Ha LUM30gpeHito. [nchios BBaxarTb
OOHUM 3 IMOBIPHUX €TIONOrYHUX YNHHWKIB PO3BUTKY 3a-
XBOPIOBAHHS, @ TaKOXX HEraTMBHUM HaCMigKoOM NiKyBaHHS!
AHTUNCUXOTUYHUMMU 3acobamu.

BuvBueHHs poni MikpoBiomy B po3BUTKY LM3odpeHii
Tinbkn novanocs. [na BCTaHOBNEHHS AiarHOCTUYHUX
HiomapkepiB 3axBoproBaHHs HeobXxigHe BAOCKOHaNeHHs
METOA0NOrii 30iiCHeHHS JOCTiMKeHb, MiABULLEHHS TOYHOCTI
npodointoBaHHA Mikpobiomis [42].

CneumndiyHi 3MiHM KMLWIKOBOrO MikpoGiomy BMSBUIM
TaKOX MpM MCUXOHEBPOMOMYHMX po3nazax: TPUBOXKHOMY,
6inonsipHomy, 06CECHBHO-KOMMYNbCMBHOMY Ta Xap4oBOi
nosegiHku [3,30].

OTXe, He3BaXakouM Ha pisHy eTionorito, naToreHes i
KNiHIYHI NPOsiBM Ha3BaHWX HEPBOBO-MCUXIYHKX PO3NaAIB i
3aXBOPtOBaHb, CMiMbHAMM NATOrEHETUYHUMI NaHKaMu 411S
HUX € KWLLKOBMIA AMCcBio3, L0 NPpU3BOANTL A0 MOPYLLEHHS
cnm3oBoro 6ap’epa Ta 30iMbLUEHHS MPOHUKHOCTI CTiHKM
KuLIEYHVKa ANns GaKTepii, TOKCUHIB | MeTaboniTiB, akTuBaLii
iMYHHOI BiANOBIi 3 BYBINbHEHHAM 3ananbHUX LWUTOKIHIB i
XEMOKIHIB, PO3BUTKY CUCTEMHOTO 3anarneHHs 3 3ay4eHHsIM
LIHC (Heipo3ananeHrHsi), NopyLLEeHHS HEPBOBIX, EHAOKPYH-
HWX | MeTaboNiYHNX MexaHi3miB nepefadi curHanie y Mexax
OCi KULLEYHMK — MO30K.

Kopekuis KuLWKoBOI Mikpo6ioTh sik TepaneBTUYHA
cTpaTeris Npu HepBOBO-NCUXIYHUX Po3nagax i 3axBo-
PHOBaHHAX. 3BaXarUM Ha 30aTHICTb MIKPOBHOI CMIiNbHOTK
KuLeyHuka Bnnmneati Ha LIHC yepes Bicb KMLWEYHWK — MO-
30K | BXMMBY pOrb ANCOIOTUYHVX NOPYLLUEHb Y NATOreHesi
HEPBOBO-TICKXIYHIMX PO3MaAiB i 3aXBOPHOBaHb, 3aCTOCYyBanu
nporpamy ikyBaHHs1, Lo nepeadavana MaHinyrnoBaHHS
KILLKOBO MIKpOBIOTO.

3MeHLLEeHHS KinbKocTi BnsLwok 6eTa-aminoigy Ta Hempo-
3ananeHHsl B MO3Ky MULLIEN 3i 3MOAENb0BaHOK XBOPODOHo
AnblreiiMepa nicns TpMBanoro NikyBaHHs aHTUGIOTUKaMK
LUMPOKOTO CreKTpa Aji Ta BBeAEHHS (hekanbHoi MikpobioTn
BiJj 300POBYVX TBAPMH CTamNO CBIAYEHHSIM NEPCNEKTUBHOCTI
TepaneBTUYHOI CTpaTerii CTPUMYBaHHS PO3BUTKY XBOPOOM
LUMNSIXOM KOpeKuii cknagy KuLLKOBOi Mikpobiotw [4]. TMpo
e(eKTUBHICTb Takoi cTpaTerii CBiAYNNO TaKOX NONErLLeHHs
nepebiry 3MofenboBaHoi y TBAapuUH XBopobu MNapkiHCOHa
LUNSIXOM BBEAEHHSI aHTUBIOTUKIB, BakTepiansHux metabo-

niTie | hekanbHoI MikpoGioTM 300POBKX MULLEN abo Noaeit
[41,45]. dekanbHa TpaHCNnaHTaUis Sk MeTo 30anaHcy-
BaHHS MikpobioMy KuLieyHuKa nokasana edeKTUBHICTb
npw aytmami, cuHgpomi TypeTTa 1 eninencii [41,46-48],
ane TpuBanicTb MO3UTUBHOTO €(PeKTy He BCTAHOBWIU.
JocnimxeHHs 3 BU3HAYEHHS ONTUManbHOro crnocoby Ao-
CTaBMEHHs «TPAHCMaHTaTa» Ta CTaHAapTiB ineHTudikauii
«300POBOro JOHOpay TpWBatoTh. [MOTEHUHI pu3nkn Ta
nobiyHi peakuii hekanbHOI TpaHcnNaHTawii 3anmLaTbes
He [0 KiHLSt 3'ICOBaHNMK, 3yMOBHOI0YM HEOOXiHICTb Npo-
[OBXEHHS AOCTIMKEHb Y LiboMy Hanpsami [22,41].

McuxobioTmkn. OcTaHHiM Yacom 3'SBNSETLCS BCE
6inbLue AOKa3iB NO3VUTUBHOTO BNAMBY NPOBIOTMYHMX GakTe-
pivt Ha nepebir HEPBOBO-MCHXIYHIX PO3MaAIB | 3aXBOPHOBAHb.
BcTaHOBMEHO, LLO NOPYLLIEHHS HEPOreHe3y MOXHa Kopery-
BaTM LUMSIXOM BBEAEHHS KOMBiHALLi NpoBioTUYHUX LUTaMiB
GakTepiit [49]. LLloneHHe BBegeHHs nakTobakTepiit, Gicigo-
GaKTepiit 3MeHLLYye Herpo3ananeHHs, NonerLye CUMITOMH
CTpecy Ta TPWBOTU, CYNPOBOMAKYETLCS 3HKEHHSM PIiBHS
KOPTUKOCTEPOHY, MiABULLEHHAM PIBHA JOMaMiHy, cepoTo-
HiHy, HopagpeHariHy B MO3ky TBapyH [2,3,15,19,23,24,50].

M03MTMBHWIA BNIB NPOBIOTUYHMX MIKPOOPraHi3MiB Ha
MCUXiYHe 300POB'S MOANHN NATBEPMKEHO B H3LY KMIHIYHMX
pocnimkeHb. OTpUManu 1okasw MonerleHHs CUMNTOMIB
CTpecy, Aenpecii, nocnabneHHs TpUBorK, NOKPaLLEeHHS
nam’siTi Ta HACTPOIO 3aBAsAKM IXHBOMY BNnMBOBI [3,50-52].

€ NOBIJOMIEHHS NPO 3HWKEHWI PU3VK PO3BUTKY CUH-
LpoMy rinepakTMBHOCTI 3 AediunToM yBaru B AiTei, ki
otpumysanu L. rhamnosus GG i noninieHHs CamMOKOHT-
ponio, yBaru B AiTen i3 LM CUHOPOMOM Y pesynbrari fiky-
BaHHS Xap4oBuMYK fobaBkamm, Lo MicTaTb L. acidophilus
[53]. LonaBaHHs npobioTukis Bacillus subtilis, Clostridium
butyricum, Enterococcus Ao nikyBaHHs! @HTUNCUXOTUYHAM
npenapaTtom NpW3BOAWNO [0 CYTTEBOTO NOMErLIeHHs
nepebiry cuHgpomy TypetTa [48]. BeegeHHs npobioTu-
kiB (nepenycim cymiwi BicbigobakTepiit, naktobakTepint i
CTPENnTOKOKIB) — epeKTUBHWIA cnocib NogonaHHs HepBo-
BO-NOBEAIHKOBUX CUMMTOMIB i AMCHYHKLN KULLEYHVKA NpU
posnagax ayTUCTUYHOro cnekTpa [27].

Mogaudikauis kuwkosoi MikpobioTu npobioTukamu
MOXe CMpUSTY MIKYBaHHIO po3CisiHOro cknepoasy [4]. Mosun-
TWBHY AMHAMIKY LIbOTO 3aXBOPKOBaHHSI CMOCTEpirany nicns
BBEAEHHS XBOpMM npobiotuka VSL3, Wwo micTuTh 8 ltamis
xuBux GakTepin: L. acidophilus, L. plantarum, L. casei,
L. delbrueckii subspecies bulgaricus, B. breve, B. longum,
B. infantis Ta Streptococcus salivarius subsp. thermophilus.
IMpobioTnyHa cymiLll iHayKye 36araqeHHs MikpobioTy KuLLey-
HVKa BUAAMM 3 MpoTu3anansHumy ecpextamu [54].

Y muLLen 3i 3MofenboBaHO XBOpoboto AnbLreiiMepa
nicns perynsapHoro BBeAEHHS HW3ku Wwramis Lactobacillus
i Bifidobacterium cnoctepirany NOMIMLEHHST KOTHITUBHUX
yHkuin i nam’aTi [50]. BBegeHHs npobioTuyHmx Gakte-
pin L. johnsonii, L. rhamnosus, L. reuteri, L. acidophilus,
L. casei Ta Bacterioides fragilis mano nosvtusHwiA BNivB
Ha nepebir 3aXBOPIOBaHHS 3aBASKM iXHIl NPOTU3ananbHin
Ta aHTWOKCWAAHTHIN aKTUBHOCTI [55].

BxvBaHHs npobioTUYHUX NpenapariB, Lo MiCTATb LWTa-
mu Lactobacillus i Bifidobacterium, BNMHYNO Ha NominLeH-
HS1 PyXOBWX (PYHKLIN y NaLieHTiB i3 xsopoboto MapkiHcoHa
[56]. BusiBunm Takox NO3WUTUBHWIA TepaneBTUYHUIA epekT
ans Bacillus subtilis, Wwo nonsras y npurHiveHHi arperavii
Ta CTUMynsAuii fgesarperauii a-curykneidy [41].
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Pesynsrati gocnifkeHb BnuBy npobioTukiB Ha ne-
pebir wuaodpeHii cynepeunusi. Mo3nTusHi edekTn Bif
npuiiMaHHs NpoBioTyHMX GakTepiit poais Lactobacillus i
Bifidobacterium nonsiran B TeHAEHLi 4O NiABWLLEHHS PiBHS
HEMpoTPOMIYHOro hakTopa y KPOBi XBOPUX, 3MEHLLEHHI
TpWBOrY, Aenpecii, NONINLWeHHI KMiHIYHWX MOKa3HUKIB 3a
PENTUHIOBOH) LLIKASIOH KiflbKICHOMO Ta CTPYKTYPHOMO OLLiHIO-
BaHHs MO3UTWUBHUX | HETATUBHWX MCHUXONATONOMYHUX CUH-
apowmis (PANSS), nigBULLEHHI 3aranbHOi aHTUOKCUMAAHTHOI
30aTHOCTI Ma3Mu, 3HVKEHHI PiBHA LpKymiotodoro C-pe-
aktmBHoro Ginka. Ane nigeuweHHs pisHs IFN-y, IL-1R1,
IL-10, IL-22 Ta 3HwkeHHs piBHa TNF-a nicns npuiimaHHs
xsopumu Bifidobacterium breve A-1 npoTsrom 4 TUXHIB
OLjiHIOKOTb HEOAHO3HaYHO. Hanpuknaz, niaBULLEHHS PiBHS
IL-22, 110 acoLjtoeTbes i3 3ananbHUMK peakLisiMi, BUKIN-
Kae 3aHENOoKOEHHS [42].

[MpobioTVKY, L0 Manmn NO3UTUBHWIA eheKT Ha NCKXiYHe
300pOB’s Yepes BMVB Ha MiKpobioTy opraHisMy rocriogaps,
BW3HAYMNW B OKpeMy rpyny npobioTnyHux 3acobis nig Has-
BOt «ncuxobioTukmy [50,53). Hessakatoum Ha Te, LU0 HUHI
HaKOMWUYEHO YMano A0Ka3iB 30aTHOCTi NCUXOBIOTUKIB CyT-
TEBO MONINLLYBATYW SKICTb XKUTTS NIOAEN i3 HEMPONCUXIYHUMU
posnagamu i 3axXBOPHOBAHHAMM, 4SS 3'ACYBAHHS TOYHUX
MexaHisMmiB aii, nigTBepmKeHHs edpeKTUBHOCTI 1 Ge3neku,
BU3HAYEHHSI LUTAMIB, 03, CXEM IiKyBaHHSI B KOHKPETHUX
BUNagKax, HeoOXiaHi nornuoneHi AOKNiHIYHi, NoABiiHi cnini
nnaue60-KoHTPOMNbOBaHI KMiHiYHI BUNPOOYBaHHS.

HelpoakTuBHi MikpoOHi AepnBaTu. KoMyHikaTUBHMI
3B’A130K KWLIKOBOI MiKpOBiOTM 3 MO3KOM MiATPUMYETLCS
yepes iMyHHY, KWLIKOBY HEpBOBY cucTeMmy i Briykaroumi
HepB, MeTaboniam TpUnTodhaHy Ta LNSXOM 3anyyeHHs
HENTPOAKTUBHUX MIKPOBHIX AepUBaTIB (CTPYKTYPHUX KOM-
MOHEHTIB, MeTaboniTiB abo curHanbHKx Monekyn) [3,26,55].
3 ogHoro 60Ky, IPOAYKT MeTaboNi3My KULLKOBOI MikpobioTy
BiZirpatoTb BXNMBY POIb Y PO3BUTKY Ta (DYHKLIOHYBaHHi
HEpPBOBOI cucTemu. 3 iHWOro, MikpobHi MeTaboniTi, Lo
NPOaYKyKTLCS He30anaHCoBaHOK MikpobioTot, GepyTb
aKTUBHY y4acTb Yy PO3BUTKY HEPBOBO-MCYXIHYHMX NOPYLUEHD
i MOXYTb ix nocuntosatn [15].

[o BaXnMBMX HENPOAKTUBHWX MPOAYKTIB MIKPOOHOMO
MeTaboniamMy Hanexartb MeTaboniTi TpunTodhary: TpunTa-
MiH, KiIHypeHiH, XiHOMiHaT, iAo, NOXiaHi iHgony (iHgonowuTo-
Ba 1 iHOONNPONIOHOBA KUCMOTW), CEPOTOHIH i MENATOHIH
[3,57]. HaibinbLuy 3aaTHicTb MeTabonidysatv TpuntodaH
BUSIBUNM Y MPEACTaBHUKIB 5 acouiioBaHMX i3 KLIEYHM-
koM popuH: Actinobacteria, Firmicutes, Bacteroidetes,
Proteobacteria, Fusobacteria (3okpema MikpoopraHiamm po-
ais Clostridium, Burkholderia, Streptomyces, Pseudomonas
i Bacillus) [57].

Yepes meTaboniam TpuntodaHy MikpobioTa KuLLeYHm-
Ka Mae HenpsiMUIA BMIIMB HA CEPOTOHIHEPTiYHY nepeaady
cvrHanis y ronosHomy Mo3ky. Metaboniaytouu TpuntodaH,
MikpoBioTa 3HUKye Noro BiogoCTyMHICTb Sk CybCTparTy, LWo
HEOoOXiAHWA ANst CUHTE3y HEepoMeziaTopiB B OpraHiami
rocnofaps. B pesynbrati cnoctepiraloTb NpUrHIYEHHS
CepOTOHIHEPrivHOI MegjaLii, KoTpa NposBMSETLCA NOpy-
LIEHHSIM KOTHITUBHUX (DYHKLIiN, Aenpecieto, BTomoto [3,57]. Y
«Be3MIKpOBHMX» MULLIEN BULLA KOHLIEHTpALiA TpUnTodaHy
MOEAHaHa 3 BULLIOKO KOHLIEHTPALIiEr0 CEPOTOHIHY B rinokamni
MOPIBHSAHO 3i 3BMYalHUMK TBapuHamu [2]. JocnimkeHHs
MikpoBioMiB MmauieHTIB 3 NCUXOHEBPOSOTYHNMM 3aXBO-
PIOBaHHSIMU NOKa3ano BUCOKY MMOBIPHICTb 3B'A3KY MiX
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nepeBaxaHHsIM NEBHYX LLNsXiB MeTaboniamy TpunTodaHy
Ta HO30M0rYHUMM hopmamut [57]. Y TKaHUHI MO3KY XBOPUX
Ha LUM30pPEHito BUSBUNK NiABULLEHWI PiBEHb KiHYpeHaTy,
LLIO CBIAYUTL NPO NEPEBAXAHHS NEPETBOPEHHS TPUMTOaHY
LUNSIXOM KiHypeHiHy. Came 3 akTUBHICTIO KiHypeHaTy sik aH-
TaroHicTa rnytamaTH1X peLenTopiB LLIMPOKOTo crekTpa A
MoB’A3ytoTh rinodpyHKuito N-meTun-D-acnapTaTt-peLenTopis
(NMDAR) npu ww3odpeHii [42]. Y nauieHTiB i3 xopo6oto
lMapkiHcoHa nopyLLeHHs meTaboniamy TpuntodaHy noea-
HaHe 3 nopyLueHHsM MeTaboniamy B-rntokypoHarty [30].

OkpeMi npefcTaBHUKW KULIKOBOI MikpoBioTu
(Lactobacillus spp.) meTabonisytots TpunTotaH 3 yTBOPeH-
HSIM aroHICTiB apurbHUX ByrnesogHesyx peenTtopis (AHR)
[65,58]. BoHM xapakTepusyoTbCs HeMpOnpPOTEKTOPHO
aKTUBHICTIO NpU Helpo3ananeHHi. Y MuLlen, ski oTpumy-
Basny aHTMGIOTUK | Many 3HWXEHMI piBeHb aroHicTiB AHR,
cnocTepiranu TsHk4niA nepebir 3axBoptoBaHHS. Y TBAPUH, siki
OTpuMyBanu MeTabonitn TpunTodary, BUHaYUM iCTOTHE
ocnabneHHs 3ananbHoro npoLiecy [26]. 3axmcHuii BnnvB Ha
LIHC Takox MatoTb BiTaMiHW, LLiO CUHTE3YHOTHCS KULLIKOBUMM
Bakrepiamm (K, B,, B, iB,,) [59].

Helipomepiatopy — BaXuBi perynstopy possuTky Ta
(pyHKLOHYBaHHA HEPBOBOI CUCTEMM, BiA HWUX 3aNexuTb
EMOLIIHWIA CTaH, QyHKLji mam’aTi, HaB4aHHS, 30epexeHHs!
MCUXiYHOrO 300POB'sA. HerpomesiaTopHi nopyLLEeHHs Bigirpa-
10Tb BXIWBY POfb Y PO3BUTKY HEPBOBO-NCHXIYHUX PO3NAAIB i
3axBOprOBaHb. MNpeaCcTaBHUKM KULLKOBOT MIKDOGHOT CriinbHOTY
— NPOAYLEHTH LLIMPOKOTO CreKTpa HeipoMeriaTopiB, TOYHi
MeXaHi3aMy BNIMBY SIKUX HA OpraHiaM rocroaapst 0CTaToqHoO
He 3'sicoBaHo [3,53,55,57]. [esiki wramm Lactobacillus spp.,
Bifidobacterium spp. 3gaTHi NpoaykyBaTh y-aMiHOMachsiHy
kucnoty (TAMK), nonami, cepoToHiH (L. brevis, B. dentium,
L. plantarum), auetunxoniH (L. plantarum, L. odontolyticus)
Ta rictamiH (L. reuteri) [55,57,58). TAMK, siky BUpoOnsitoTb
nakTo- i GichinobakTepii 3 rmyTamaty HaTpito, € roNoBHUM
iHriGiTOpHUM HerpomepiaTopom. 3i 3gaTHicTio L. rhamnosus
JB-1 Ta L. brevis FPA3709 npoagykysatn TAMK noB’asy-
I0Tb @HTUAENPECUBHUI edheKT nicns iXHbOro BBEAEHHS
MULLaM i wypam [55]. Arne HaaMipHa NpoayKLis KULLKOBOH
mikpobioToto FAMK npu3BoguTh 40 NiABULLEHHS ii piBHS B
HeipoHax LIHC i nopyLueHHst hopMyBaHHs! CUHANCIB, LUO
CyNpPOBOMKYETHCA NOTipLUEHHAM Nam’aTi Ta genpecieto [37].
lMpencrashukun Escherichia spp., Bacillus spp. BMpobnstots
HopazpeHariH, sIKUiA € PErynsTOPOM PYXOBWX, KOTHITUBHUX
Ta €HAOKPUHHMX npoueciB. CTPEnTOKOKN, EHTEPOKOKMY,
MnceBIOMOHaZW, NaKTOKOKW, nakTobakTepii, eLuepwxii npoay-
Kyt0Tb CEPOTOHIH, SIKUIA KOHTPOITIOE eMOL|iHY ccbepy. LLiTamu
Lactobacillus Ta Bacillus — npogyLeHTH aLeTUXomiHy,
HeyipoMeaiaTopa, BianoBiganbHOro 3a OCHOBHI (PYHKLil, LU0
MOB’A3aHi 3 NaM’ATTIO Ta HaB4aHHAM. [1poayKLito ricTamiHy,
SKVIA Bigirpae BaXnMBy porib Y NOPYLLEHHSIX CHY, 3abe3ne-
yytoTb WTamu Streptococcus, Lactobacillus, Lactococcus Ta
Enterococcus. [JlonamiH, siknit BUpOBNsioTb NpeacTaBHKM
pogie Escherichia, Bacillus, Lactobacillus, Streptoococcus,
BrIMBAaE Ha HENpOHanbHY curHanisawito nig Yac aenpecii,
TPUBOXHOCTI, XBOPOOU MapkiHCOHa, xBopobu AnbLrelimepa
[65,57].

KIDKK, wo npoaykytoTbCsa KMLWKOBOK MikpobioToto
(ByTupar, nponioHaT Ta aueTar), BN1BaloTb NPUHAMHI Ha
[Bi CUCTEMU MONEKYNApHOI curHanisavii. Bonu e npupog-
HUMK iHriGiTopaMu ricTOHAgaALETUNA3N Ta aKTUBATOpPaMM
cneumdivnmx peuentopis (GPR41 i GPR43), nos’ssaHux
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i3 TpaHcmembpaHHuMu G-6inkamu Ta BignosigansHUX 3a
NEPETBOPEHHS 30BHILLHIX CUrHasiB Y BHYTPILLHBOKMITUHHI
[2,55]. KIDKK moxyTb BNAMBATW Ha BMBINIbHEHHS HEWPO-
megiatopa CEePOTOHIHY 3 KULLKOBUX €HTepOXpOMaddiHHUX
KMiTWH | Herpo3ananeHHs Yepes Mogynauito npoaykuii
IMYHHAMU KNITUHAMW 3ananbHUX LMTOKIHIB, 3axuLLiaTy
rematoeHLedaniyHuin 6ap’ep Big OKUCHOTO CTpecy, Crpu-
ATW BIAHOBMNEHHIO Mikpornii, 3anobiraTi gonamiHeprivHii
ZereHepallii HENPOHIB, CTUMYITIOBATY MaM’siTb, CUHAMTUYHY
nnactuyHicTb [41,53,57,60-62]. [JoBronaHutorosi X1pHi
KMCMOTHW, 30KpeMa apaxifoHOBa Ta AOKO3arekcaeHoBa,
BiZirpaloTb BaXIMBY PONb Y PO3BUTKY Ta (PYHKLIIOHYBAHHI
HEepBOBOI CUCTEMU. BOHM € OCHOBHUM CTPYKTYPHUM KOM-
noHeHTOM GininigHoro Wapy nnasmaTtuyHoi MembpaHu
HeipoHa, PeryntorTb PoBOTY IOHHMX KaHariB, HermpopeLen-
TOpiB. Ha iXHI0 KOHLEHTpaLlito B MO3KY BAANOCS BNAMHYTH
BBeAEHHsM NpobioTUYHMX WTamiB B. breve. MNnasmoreHu
(rmiuepodpocdponiniam) LmTonnasmatuyHoi Membpanu B. ani-
malis subsp. lactis BUSIBUNIN @HTUOKCUOAHTHY aKTUBHICTb
MpW HenpoaereHepaT1BHUX 3aXBOPIOBaHHSX [55].

Hapani nporpec y BUBYEHHI BMAMBY KULLKOBOIO MIKPO-
6ioMy Ha oyHKLIIOHYBaHHS! | PO3BWTOK NATOMONi LIEHTPanbHOT
HEePBOBOI CUCTEMMU Ta BNPOBaMKEHHS! MikpoBioMHOi cTpaTerii
[jarHoCTVIKm, NiKyBaHHS NCUXOHEBPOOTYHMX 3aXBOPIOBAHb
MEBHOK MIpOI0 BU3HAYATUMETLCS 3aCTOCYBaHHSAM Y AOCHi-
IDKEHHSIX «OMIKCHUX» TEXHOIONiI — reHOMIKMW, TPaHCKpUMTO-
Miky1, MeTaboroMiku, NPOTEOMIKY, NPOBIOreHOMIKY.

BucHoBKH

1. AHani3 BigoMocTeln haxoBoi NiTepaTypu CBIigUMTb
Npo aKTyanbHICTb AOCMigXeHb, Lo NorMubnioTs posy-
MiHHS CKNafHMX 3B’A3KIB MiX KWLIKOBUM MiKPOBIOMOM i
MO3koM. MexaHiamu BnnmBy KOHKPETHWUX MIKPOOPraHi3mis
Ta ixHix gepvBaTiB Ha (yHKUiOHanbHy akTuBHiCTb LIHC
noTpebytoTb NPOAOBKEHHS BUBYEHHS.

2. Mikpobiom kuweyHuKka Tpeba posrmsiaati sk TapreT-
HWUA OpraH g Yac AiarHoCTUKK, Teparnii HePBOBO-NCUXIYHUX
poanagi i 3axBoptoBaHb. MikpoGioMHMIA Nigxia cnpysie paHHIn
[jarHOCTULYi Ta MPOrHO3yBaHHI TSHKKOCTI iXHBOO Nepediry.

3. CnpsiMyBaHHS Ha KOpeKLUito cknagy Ta gyHkujio-
HarnbHOI aKTUBHOCTI KMLLKOBOI MiKpOGIOTH — nepcnexkT1BHa
CTparerisi nigBuLLEeHHs e(heKTUBHOCTI MiKyBaHHS NCUXOHEB-
POrOriYHOi naTonorii.
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MeTa po60TU — OLiHIOBAHHSA CTYNeHst NOpYLUEHHS (hYHKUiA, 0OBMEXEHHS AISNbHOCTI Ta yyacTi AUTUHK 3 LepebpanbHUM
napanivyem (LIM); dpopmyBaHHs KOHCYNbTATUBHOMO BMCHOBKY AN MEAMKO-COL{ianbHOi eKCnepTuan nikapcbKo-KOHCYNbTaTuB-
Hamm komiciamu (JIKK) 3srigHo 3 npuHumnamm MixHapoaHoi knacudikaii yHKLOHYBaHHS, 0OMEXEHHS XUTTEIANBHOCT Ta
3n0poB's (MKO®).

Marepianu ta metoau. HaBoOAMMO KIHIYHWIA NPUKNAZ OLiHIOBAHHSA CTYMNEHs MOpyLIEeHHs (yHKLIW, QiANbHOCTI Ta yyacTi
antvhn 3 LM 3rigHo 3 npuHumnamn MK® i3 3acTocyBaHHsSIM CTaHAAPTWU30BAHMX iHCTPYMEHTIB BU3HAYEHHS! (hyHKLOHAMbHOrO
CTaHy, (hopMyBaHHs KaTeropiiHoro npodinio AnTuHK. g Yac OuiHIOBaHHS BUKOPUCTaNN MiXKHApOAHI CTaHAAPTU30BaHi LUKanw,
PEKOMEHOOBaHI MiXXHAPOAHOK CinbHOTOK baxiBLiB 4O 3acTocyBaHHs B Aitent i3 LiM. ObcTexeHHs saiicHunm B O3 «Ykpa-
THCbKUIA MeaUYHWA LieHTp peabinitauii AiTen 3 opraHiYHAM ypaxeHHsM HepBOBOiI cuctemn MiHicTepcTBa OXOPOHU 30POB'S
Ykpaitn».

Pesynitatu. MMig yac komnnekcHoro obetexeHHs antuhm 3 LM mynbtuamcumnniHapHa komaHaa ghaxiBLiB BU3HauMna CTyniHb
MOpYLUEHHS! OCHOBHUX (DYHKLLiV OpraHiamy, CTyMiHb 0OMEXEHHS LiSNbHOCTI Ta y4acTi AUTWUHM B CyCMiNbHOMY WUTTi, BU3Ha4MMNa BrnmB
(hakTopiB LOBKINMA Ha piBeHb (DYHKLIOHYBAHHA Ta couianbHOi aganTawii AuTHY. Ha niacTasi umx AaHUX CKnanm KateropinHum
npochinb naujieHTa BignoBIAHO A0 (PYHKLIOHANBHOTO CTaHy AUTWHW, SIKWA NOKasye BCi cchepu XUTTERIANbHOCTI. baTbku AnTUHN
OTPUMAaIM KOHCYNbTaTUBHUIA BUCHOBOK ANst MeayKo-coLlianbHoi ekcnepTtuan JIKK 3a micLem npoxuBaHHs.

BucHoBku. MK® onucye komnneke XuTTeQisNbHOCTI Ta (hyHKUIOHyBaHHA AiTel i3 LM, nokasye 3miHu, Lo NOB's3aHi 3 pocToMm,
PO3BWTKOM, CTAaHOM 3[10POB'sl, Ha BiAMiHY Bifl KNaCW4HOTO KINiHIYHOTO ornsaay nauieHTa. BuaHayeHHs CTyneHs nopyLeHHs qyHKLiA
Ta 0OMEXEHHS KUTTEAIANBHOCTI ANTUHM 3 LIl i3 3acTOCyBaHHAM CTaHAAPTU30BaHNX iHCTPYMEHTIB OLiHIOBaHHS Aae 3Mory dhaxiBLiAM
Y Pi3HUX MEAUYHIX YCTAHOBaX YHUKHYTW PO3BiXHOCTEN Nif Yac MeanKo-coLianbHoi ekcrnepTuan Ta opMyBaHHs peabinitauinHoro
fiarHosy. 3aBasiki BU3HAYEHHIO PiBHS doyHKLiOHYBaHHS AnTukm 3 LM BignosiaHo ao npuHumnie MK® unexn mynstugmcumnninap-
Hoi peabiniTaLiiHoi KOMaHAW MOXYTb BYaCHO BUSIBUTI Ta KOPEryBaTy MOpYyLLEHHS, 3MIACHIOBATU paHHI0 NPOECiiiHy opieHTaLilo
OWUTVHW BIZNOBIAHO A0 Ti (PYHKLIOHANBHUX MOXITMBOCTEN.

Practical application of the International classification of functioning during medical
and social expertise of a child with cerebral palsy

0. V. Nazar, 0. V. Hdyria, R. 0. Moiseienko, V. Yu. Martyniuk, O. A. Vladymyrov

The aim of the work is to assess the degree of dysfunction and limitation in daily life activities in a child with cerebral palsy, to provide
an expert opinion for medical and social expertise by Medical Supervisory Committee (MSC) in accordance with the principles of
the International Classification of Functioning, Disability and Health (ICF).

Materials and methods. A clinical example of measuring the degree of disability of the cerebral palsy child in accordance
with the ICF principles using standardized tools for functional status assessment and the ICF Categorical Profile. International
standardized scales recommended by the international expert group to be applied for cerebral palsy children were used at
the State Institution “Ukrainian Medical Center for Rehabilitation of Children with Organic Nervous System Disorders of Ministry
of Health”.

Results. During a comprehensive examination of the child with cerebral palsy, a multidisciplinary team of specialists determined
the degree of body dysfunction and limitation in daily life activities as well as environmental effect influence on the level of functioning
and social adjustment. Based on these findings, ICF Categorical Profile of the patient was formed capturing all spheres of his activity
according to the functional state. Parents of the child received the medical conclusion based on the results of the examination for
MSC expertise at the place of residence.

Conclusions. The ICF covers the whole complex of life activity and functioning of CP children and reflects all the changes associated
with their growth, development and state of health, as distinct from the classical clinical examination of patients. Standardized tools
for the assessment of the degree of dysfunction and life activity limitations in CP children allow to avoid controversies between
specialists from different medical institutions during medical and social assessment and when making a rehabilitation diagnosis.
Members of multidisciplinary rehabilitation team can timely identify and correct dysfunctions, provide early career guidance based
on child functional capacity by using the ICF principles to assess life activity in CP children.
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KAIHIYHMM BMNAAOK

Mpaktuueckoe npumeHeHne MeXXAYHapoAHOH KAacCUDUKaUUK GYHKLMOHUPOBAHUA
NPU NPOXOXKAEHUN MEANKO-COLUAAbHON 3KCNEPTU3bl pebéHKa
¢ uepebpanbHbIM NapaAuuom

0. B. Hazap, 0. B. Iabipsa, P. A. MouceeHko, B. H0. MapTbiHiok, A. A. Brnaapumupos

Lienb paboTbl — onpeaenexve CTenexun HapyLweHns yHKLWIA, OrpaHMYeHNs AeATENBHOCTM 1 y4acTus pebeHka ¢ LiepebpanbHbiM
napanuiom (LIM); hopMmpoBaHme KOHCYNETAaTUBHOTO 3aKIlO4EHUs ANt MEAUKO-COLManbHOM 3KCNEPTU3bl IeYe6HO-KOHCYNbTaTHB-
HbIMu komucenamu (JIKK) B cooteTcTBum ¢ npuHumMnamy MexayHapoaHon knaccudukaumm dyHKUMOHMPOBaHWS, OrpaHUYeHust
XN3HeaeATeNnbHOCTH 1 300poBbs (MKOD).

Marepuanki u metoabl. [peacTasneH KMMHUYECKWUA MPUMED OLEHKW CTeneHn HapyLLeHns dyHKLMIA, AeATENbHOCTW U yqacTus
pebénxka ¢ LM B cootBeTcTBUM € NpuHUmMnamm MK® ¢ ucnonb3oBaHMeM CTaH4apTU3MPOBAHHbLIX MHCTPYMEHTOB OLEHKN (hyHK-
LIMOHABHOIO COCTOSIHNS, (hOPMUPOBaHUS KaTeropuarsHoro npodunst pebéHka. Mpu oLeHKe UCnonb30Banu MexayHapoaHble
CTaHOapTM3MPOBaHHbIE LLKanbl, PEKOMEHLOBaHHbIE MeXOyHapOAHbIM COOOLLECTBOM CNELManuCcToB K MPUMEHEHWNIO Y AeTeil ¢
LiM. O6cnenoBanne npoBeaeHo B [0CYAapCTBEHHOM YUpEXAeHUM «YKPaUHCKUIA MEQULIMHCKUIA LEHTp peabunutauun aeten ¢
opraH14eckuM nopaxeHnem HepBHoOM cucteMbl MUHUCTEPCTBA 30paBOOXPaHEHUst YKpauHbI».

Pesynkrathl. B xoge komnnekcHoro o6cnenosanmns pebérka c LM MynstuancumninmHapHas koMmaHaa CrneLmanucTos onpeaenina
CTeneHb HapyLLEHUst OCHOBHBIX (OYHKLIIA OpraHu3ma, CTeNeHb OrpaHNYeHIs esTeNbHOCTY U y4acTus pebeéHka B 06LLEeCTBEHHOM
XKM3HW, @ Takke BN1sHUE (haKTOPOB OKPYXKaloLLeln cpeabl Ha YPOoBEHb (OYHKLMOHMPOBaHMUS U coLpanbHoON aganTtauun pebeHka.
Ha ocHOBaHMM 3TWX AaHHbIX COCTABMEH KaTeropuasbHblii PO nauyeHTa B COOTBETCTBUM € (DYHKLIMOHAMbHBIM COCTOSIHUEM
pebEHka, KOTOpbIN OTPaXaeT BCE Cepbl 10 KN3HELEATENBHOCTU. PoauTeny pebeHka Nony4mnm KOHCYNETaTUBHOE 3aKmoveHne
ans Meauko-coumansHon akeneptudsl JIKK no mecty xutenscTea.

BeiBoabl. MK® onucbkiBaeT KOMNMEKC XM3HEOAEATENBHOCTV U (hyHKUMOHMPOBaHUs aeTen ¢ LM n otpaxaet Bce nameHeHus,
CBS3aHHbIE C POCTOM, Pa3BUTUEM W COCTOSHUEM 3[0POBbS, B OTMNYME OT KNACCUYECKOro KMMHUYECKOro OCMOTPa MaumeHTa.
Onpefenexne cTeneHn HapyLLeHns yHKUUIA W xuaHegesTenbHocTh pebénka ¢ LM ¢ npumeHeHneM ctaHaapTU3MpOBaHHbIX
VHCTPYMEHTOB OLIEHKM JacT BO3MOXHOCTb CreLManicTam 13 pasHblX MEAULIMHCKIX YYPEXAEHWiA n3bexaTb pa3Hornacuii B xone
MeaMKO-COLManbHO SKCMepTu3bl U hopMMpOBaHNs peabunuTaLmMoHHOro AnarHo3a. bnarogaps oLeHKe Xu3HeaesaTensHOCTH
pebeHka c LI 8 cootBeTcTBUM C NprHLMnamit MK® uneHbl MynstyaycLuMninHapHo peabunmtaLloHHON KOMaHZb! MOryT BOBPEMS!
BbISIBUTb U KOPPEKTUPOBATH HapYLUEHMWS DYHKLIMOHMPOBAHWS, NPOBOAUTL PaHHIOK NPOECCHOHATBHY OpHeHTaLmo pebéHka B

COOTBETCTBUU C ero (byHKLI,VIOHaJ'IbeIMVI BO3MOXHOCTAMMU.

YNpoaoBx oCTaHHiX pokiB YkpaiHa npoBaamTb NoCMigoBHY
MOnITUKY Nepexoay Bif MeanyHoi 4o BioncuxocouianbHoi
mogeni HajaHHsl OMoMOrK JiTaiM. PekoMeH0BaHO BUKO-
pucTtoByBaTu MixxHapoaHy knacudikaLio (yHKLiOHYBaHHS,
inBanigHocTi Ta 3aopoB’s (MK®), MixHapogHy knacudika-
Liito doyHKLIIOHYBaHHS, iHBanigHOCTI Ta 300poB’'s Ans AiTen
i monogi (MK®-A), siki € OCHOBHUM iHCTPYMEHTOM Ans
OTPUMaHHS NOBHOI iHGhopMaLii NPO NOPYLUEHHS (yHKLN
i CTPYKTYp OpraHiamy nauieHTa, 06MexeHHs 4isnbHOCTI Ta
yyacTi, a Takox ocobucti notpedu. MK® koHLenTyanbHo 3a-
6e3neyye MOXNMUBICTb y4acTi AUTUHW B CYCMiNbHOMY XWTTi
Yepes iHKIT031BHE HaB4aHHS, 6e3bap’epHiCTb cepenoBmLLa,
a[Ke Came aKTMBHA y4acTb AUTUHW B CAMOODCIyroByBaHHI,
HaBYaHHi, coLianbHOMy XUTTi — HeBiadinbHa Cknagosa
peabinitauiiHoro npouecy [1,2].

B YkpaiHi nponoBxyeTbcs BnpoBamxeHHs MixHa-
pogHoi knacudikaLji yHKLOHYBaHHS, OOMEXEHHS XMT-
TEQIANBHOCTI Ta 300POB’S B MeanyHuX 3aknagax. Y 2016
poLji BHECEHO 3MiHM [0 HauioHanbHoro Knacudikatopa
npodbeciit y ranysi «OXopoHa 340pOB’sy, 3rigHO 3 HUMK
BBEEHO HOBI peabiniTauiini npodecii: nikap isnyHoi Ta
peabiniTauiHoi MeauuuHy, isM4HNIA TepanesT Ta eprote-
panesr. Lle aano amory 3anyuuti 1o po6oT1 3 nauieHTamu
(haxiBLiB i3 BULLOK HEMEOMYHOK OCBITOK Ta HaJaBaTu
MyNTUANCUMNNIHAPHY peabinitauiiHy JonNoMory 3a Mix-
HapogHumu ctangaptamu [1—4]. MpuHumnun MK® matotb
6yTV NiarpyHTAM AN BU3HAYEHHS CTYMEHs MOpyLUEHHS
yHKUIT Ta OOMEKEHHS KNUTTERIANBHOCTI, BCTAHOBINEHHS
AiTSM KaTeropii «auTuHa 3 iHBanigHicTio» abo «auTuHa
3 iHBanigHicTio nigrpynu A» nig yac MeamKo-couianbHoi
€KCNepTM3mn NikapCbKO-KOHCYNLTAaTUBHUMU KOMICISMMU,
¢hopmyBaHHS iHAMBIAYyanbHOI Nporpamu peabinitadii [5].

3anopisbkuin MeguuHnii xypHan. Tom 24, Ne 1(130), ciueHb — notuin 2022 p.

Mig yac obcTexeHHs Ta peabiniTauiiHux yTpyYaHb
TONOBHY YyBary NpUAINsTb Came OLHIOBAHHIO PiBHS DYHK-
LiOHYBaHHs1 Ta OOMEXEHHs! AiANbHOCTI, y4acTi B NEBHUX
KUTTEBUX CUTYaLLiSIX AMTUHU 3 iHBaNigHiCTI0 abo pusnkom
¢hopmyBaHHS iHBaNIQHOCTI, @ TAKOX BU3HAYEHHIO TOrO, 5K
MOXHa MoninWUTU (yHKLOHaNbHI MOXIMBOCTI NaLieHTa
AN MaKcmanbHoi couianbHoi aganTadii [6].

MpeameTom Auckycii 3anuwaloTbCs MUTaHHS LWOAO
KPWTEPIIB OLiHIOBAHHS (DYHKLIIOHYBaHHS, XUTTELIANBHOCTI
Ta 300pOB'A 0Ci6 3 iHBaNIAHICTHO 3 HACTYMHUM BU3HAYEHHSM
CTyneHs 0OMEXeHHs! AisiNbHOCTI Ta yyacTi, (opMyBaHHAM
iHAMBIgyanbHOI nporpamn peabiniTadii, BU3Ha4YEHHAM
MOXIMBOCTEN HaBYaHHs!, NpodecinHoi opieHTalii. BigcyT-
HICTb JOCKOHAMOr0 iHCTPYMEHTAapIt0 MPWU3BOANTL A0 TOrO,
Wo B YKpaiHi [OCi BUKOPUCTOBYIOTb 3acTapiny MegnyHy
MOA€enNb OLiHIOBaHHSA iHBamMQHOCTI, 3a KO iHBaMiAHICTb
BW3HAYAETLCS SIK CTYMiHb YTPaTV 300POB’St | HE BPAX0BYHOTb
iHOBIZYyanbHi 0COBNMBOCTI NaLieHTa nig vac (yHKLIOHY-
BaHHSA. MixHapoOHi ekcrnepTyt pekOMEHAYI0Tb OLiHI0BaTH
MopYyLUEHHS! (OYHKLLIF OpraHiamy, 0BMEXeHHS AisnbHOCTI,
yyacTi aiten i3 LM i haktopy AOBKINAS, BUKOPUCTOBYHOYM
CTaHZapTW30BaHi METOAM, IHCTPYMEHTU, LLIO Y3rOmKyHTbCS
3 MK® [6,7].

3acTocyBaHHs CTaHAAPTN30BAHUX iHCTPYMEHTIB OLliHt0-
BaHHs1 (hyHKLIIOHYBaHHS! Mg Yac KOMMIEKCHOrO 0OCTEXEHHS
[a€ 3MOry OTpUMaTN 0B'EKTUBHY OLHKY (DyHKLiiOHaNbHNX
MOXIIMBOCTEN ANTUHK 3 LM, BpaxoBytoun cynyTHiO nato-
TIOTit0, LLIO BNAMBAE Ha peabinitauiiHiin NoTeHLian AuTUHN.
Bumoramm 1o cTaHaapT30BaHuX iHCTPYMEHTIB OLjiHIOBaHHS
(PyHKLIOHyBaHHS (LUKanW, TeCTU TOLLO), ki 3aCTOCOBYIOTb
y MK®, € ixHi XOpoLLi NCMXOMETPUYHI BNaCTUBOCTI — Ba-
NIAHICTb i HaginHicTb [8]. [Jo OCHOBHMX IHCTPYMEHTIB, O

KatoueBble croBa:
AETH,
LepebpanbHbIi
napavd, MKO,
MHCTPYMEHTbI
OLEHVBaHUS,
MEAMKO-COLManbHan
3KCNepTU3a.

3anopoXxcKui
MEAULIMHCKHUI XYPHaA.
2022. T. 24, Ne 1(130).
C. 132-137
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BWKOPUCTOBYIOTb Nif Yac (hyHKLiOHaNbHOMO OBCTEXEHHS
ANTVHYM 3 LepebpanbHuM napanivyem, Hanexars [6,7,9,10]:

. OuiHtoBaHHS M’'SI30BOTO TOHYCY, PYXIMBOCTi Cyrno6is
MpW CNaCcTUYHOCTI:

— mMoaudikoBaHa Lukana ALLBopTa;

— LWKana cnacTuyHocTi Tapg'e;

— FOHIOMETPiS.

1. OujiHIOBaHHS BEMMKNX MOTOPHUX (DYHKLiA:

— cucTeMa KnacudikaLii BENMUKUX MOTOPHUX (DYHKLIN
- GMFCS;

— LUKana BenuKUX MOTOPHUX dpyHKLin — GMFM;

— LUKana nopyLueHHs piHoBaru bepra;

— ONMUTYBArNbHWK AWUTSAYOI HEMOBHOCMPABHOCTI (PO34in
«MobinbHicTby») — PEDI;

— OLjiHIOBaHHS1 (pyHKUioHanbHoT MobinsHocTi — FMS.

[1I. TecTyBaHHs pyxoBuWx (OYHKLIiI MPaBOi Ta NiBOi pyku
3a CTaHAapTU30BaHUMY LLUKanamu:

— moaumdpikoBaHuit Sollerman Hand Function Test;

— mMogmdikoBanuin Frenchay Arm Test;

— ABILHAND-Kids;

— LKana oviHioBaHHs ApibHoi MoTopukm pyk — MACS.

IV. OujiHIOBaHHS HaBM4OK camooBenyroByBaHHs, COLLi-
anbHOro (yHKLIOHYBaHHS:

— ONUTYBaNbHUK AUTAYOI HenoBHocnpasHocTi — PEDI;

— KaHafcbka WwKana npoaykTUBHOCTI AisinbHOCTI —
COMP.

V. OLiHt0BaHHS KOTHITUBHOTO (DYHKL{OHYBaHHS:

— Wwkana Bekcnepa.

VI. OuiHtoBaHHs pPO3BUTKY MOBMEHHS, OLiHIOBaHHS
KOBTaHHS:

— cucteMa Knacudikauii KOMyHIKaTUBHUX (PYHKLiA —
CFCS;

— cucTemm Knacudikallii 30aTHOCTI CnoxmBaTh ixy Ta
piavny (EDACS).

VII. OuiHIOBaHHS HYTPITUBHOIO CTaTyCy:

— iHgexkc macy Tina (BMI) 3anexHo Big BiKy, cTari, piBHS
3a GMFCS.

Wkann GMFCS, MACS, GMFM, ABILHAND-Kids,
EDACS - apantosani, a PEDI, COMP, FMS, CFCS Ta
iHWi noTpebytoTb MIHrBICTUYHOI apanTayii Ta Baniguaauii
YKpaiHCbKOIO MOBOH AM1S 4O3BOMNY Ha BUKOPUCTAHHS B YCIX
3aKragax 0xopoHu 340pPoB’A YkpaiHu.

MeTa po6otu

OuiHtoBaHHS CTyMeHs MopyLUEHHS OYHKLIA, 0OMEXeHHS
JiSNbHOCTI Ta y4acTi AUTWHY 3 LiepebparnbHiM napanivem;
(popMyBaHHSI KOHCYNbTATUBHOTO BUMCHOBKY ANS Meau-
Ko-coLjianbHOi eKCnepTuan nikapCbKo-KOHCYNbTaTUBHUMM
KoMiciaMu 3rigHO 3 npuHumMnamm MixHapogHoi knacudi-
Kauii yHKLiOHYBaHHS, OOMEXEHHS XKUTTERIANBHOCTI Ta
300pOB'S.

Marepianu i MeToAH AOCAIAKEHHA

HaBoaumo KniHiYHWiA NpyKnag OLiHIOBaHHS CTYNeHs nopy-
LUEHHS (yHKLiA, AiSnbHOCTI Ta yyacTi auTtukn 3 LM 3rigHo
3 npuHumnamu MKQ® i3 3acTocyBaHHAM CTaHZapTM30BaHUX
IHCTPYMEHTIB BU3HAYEHHSI (PYHKLIOHAMBHOrO CTaHy, dop-
MyBaHHS kaTeropiiHoro npodinio autuHw. Mig vac ouiHto-
BaHHS BUKOPVCTaNM MiXkHapOLHi CTaHAAPTU30BaHi LWKanw,
PEKOMEHAOBAHI MiXXHAPOAHOK ChinbHOTOW dhaxiBuiB Ao

3acTocyBaHHs B gjteit i3 LIM. ObctexenHs 3gifcHmunm B
[epxaBHoMy 3aknagi « YKpaiHCbKuiA MeauyHWiA LieHTp pea-
6iniTaji aiTei 3 opraHiyH1M ypaeHHsIM HepPBOBOI CUCTEMM
MiHicTepcTBa 0XOpOHM 300pOB'S YKpaiHuy.

Pe3yabTati

Outuna, toHak K., 16 pokis, 3BepHyBCA Ans 06CTEXEHHS,
BWU3HAYEHHSI CTYMeHs MOpPYLUEHHS (DYHKLi Ta 0OMEXEHHS
KuTTedisnsHocTi. Ckaprn Ha Yac ornsgy: nopyLieHHs
X04u, LWBMAKa BTOMIIOBAHICTb Nig Yac xoabbu Ha Benwki
BiACTaHi, L0 3yMOBIHOE HEOOXIAHICTb MOCTIHOTO CynpoBoLy
6atbkamu. MopyLueHa AisnbHICTb BEPXHIX KiHLIBOK: NOraHo
3ax0NIitoe Ta YTpUMYe NPeaMEeTH, NOPYLUEH: HAaBUYKKM ca-
MO0GCNyroByBaHHS Ta NOBCAKAEHHOT AisNbHOCTI, XIONLEBi
CKMafHO MpUroTyBaTh Ta NpUIMaTK iy CamocTiiiHO, 0CO-
6rmBo rapsvi Hanoi. Takox GaTbky CKapXaTbCs Ha HIU3bKY
30aTHICTb A0 HABYAHHS OUTUHU Y 3B'A3KY 3 KOTHITYBHUMM
po3nafamu, An3apTpieto, MOPYLLEHHSAM TOYHUX PyXIiB KWCTI,
nucbMa, ApyKy.

3 aHamHe3y: ouTuHa Big | BariTHOCTI, sika nepebirana
Ha Tni BUMpaXxeHoro GaraToBoaas, npeeknamncii nerkoro
cTyneHs, aHemii | ctynens. Monory Bigbynucs Ha 40 TvxkHi
Ha Tni acdikcii cepegHbOro cTyneHs TspkkocTi. OTprMyBaB
NiKyBaHHSA y BiAAiNeHH peaHiMauii HOBOHAaPOMKEHNX,
BifAINEHHi MaTonorii HOBOHAPOMKEHNX NikapHi 3 AiarHo-
30M TiNOKCUYHO-ILIEMIYHE YPAXKEHHS TONOBHOMO MO3KY
BHACMIfOK XPOHIYHOI BHYTPILLHBLOYTPOBHOI rinoKcii nnoga,
rocTpoi acdikcii B nonorax. Ynepue giarHos L, auckiHe-
T4Ha hopma, BCTaHOBMEHO B 1 pik 6 MicsuiB, odhopmreHa
JepxaBHa colianbHa fonomora.

CovujianbHuin aHaMHes: auTHHA NpoxuBae 3 6aTbkamu Ta
MOFOZILLIO CECTPOLO, HABYAETLCA B 9 Kraci 3ararnibHOOCBITHBO!
LLIKOM 32 iHAMBIAYarbHO (hOPMOt0 HaB4aHHS. Bech BinbHWNA
yac nepebyBae 3 poaVHOI, He Mae Apy3iB, AOMY CKNMagHO
HarnaroauTV KOHTaKT i3 HAMM Yepe3 NOPYLUEHHS] MOBIIEHHS],
BTOPWHHI KOMYHikaTVBHi nopyLLeHHs.. 3i criB 6aTbkiB, xronewb
Ma€e HU3bKy MOTMBALI0 40 HABYaHHS Ta BUKOHAHHS BripaB
hiavyHoi Tepanii, eprotepanii, [OMaLLHIX 060B'A3KIB, siki Oy
PeKOMEHI0BaHi INTUHI sl BUKOHAHHS! B JOMALLHIX YMOBaX.

[OuTuHy oBCTexmB HEBPOMOT; BUCHOBOK: CMACTUYHNI
(nipamigHo-ekcTpanipamigHuit) Tetpanapes D>S, rinepki-
HETUYHMIA CUHAPOM, GinbLUE BUPaXeHWit y pykax, Aoro npo-
SBW NOCUIIOKOTBLCS Mif YaC BUKOHAHHS PYYHOI iSNbHOCTI.
BuicHoBOK mcuxonora: NCWXiYHUIA He[OPO3BUTOK NETKOro
cTyneHs (3a Bekcnepom), CFCS — |l piBeHb. BucHoBok
noronega: Hedopo3BUHEHHS MOBREHHS Il piBHS, An3apTpis,
EDACS - Il piBeHb. BucHosok neuxiatpa: F70.1, nerka po-
3ymoBa BigcTanicTb. BUCHOBOK opToneaa: kighockoniotnyHa
nocTasa, npaBobiyHa CrnacTuyHa KpUBOLLNS, OOMEXEHHS
pO3BEOEHHS CTETOH, eKBIHO-BanbrycHa yCTaHOBKa CTOM
(>D). BucHoBok ochTanbMoniora: Mionisi criabkoro cTyneHs
npaBoro oka. BucHosok negjatpa: BMI - 21.

OutuHy obctexunm disnyHuii TepanesT ANs OLjiHIo-
BaHHS BEMUKMX MOTOPHUX (PYHKLA, peakLii piBHOBaru ta
€proTepanesT 15 BU3Ha4YEHHs (hyHKLiOHaMbHUX MOXITMBO-
CTen pyk, Camoo6CryroByBaHHs Ta MobyTOBOI AisSNbHOCTI.

Y pesynsrati 06CTexXeHHs (hi3n4HUM TEpaneBTOM ycTa-
HOBMeHo: xoabba camocTiiiHa, rinepkiHeTUYHa, |l piBeHb 3a
LLKanot BenuK1X MOTOpHUX yHKuin (GMFCS) — xoapba
3 0OMEKEHHAMU. 3a LLKaNOo BEMUKIX MOTOPHUX (DyHKLM
(GMFM) —204 6anu (max — 264 6anu), 3HUKEHHS NOKa3HM-
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ka nepeBaxHo B kateropii «Xoawba, 6ir, cTpubKny; Wkana
nopyLUeHHs! piBHoBary bepra — 38 Ganis (max — 56 6anis).
OuiHioBaHHsS M’SI30BOr0 TOHYCY 3a Lukanow ALuBopTa:
BEPXHi KiHLBKY — 2 6anu, HUXHI KiHLiBKkM — 2 6anu. [oHio-
METpist: BiABEAEHHS CTerHa (Hora npsiMa B HelTpansHoMy
nonoxeHHi): D — 35°, S — 37°; TurnbHe 3rMHaHHSA CTONM
(koniHo sirHyTe): D — 14°, S - 17°.

Y pesynbTaTti eprotepaneBTUYHOr0 OOCTEXEHHS OT-
pymanu Taki AaHi: nisa pyka — BCi xanaHHs chopMoBaHi 3
HE3HAYHOI0 3riHarbLHOK YCTaHOBKOK NPOMEHEBO-3aM ACT-
koBOro cyrnoba, 3 isionoriyHM NOMNOXEHHAM NanbLiB
KICTi; NpaBa pyka — (YHKLIA «xanaHHs/BignycKkaHHs»
[OCTaTHS1, XanaHHs «40rNOHHEY, pagiaribHe, MOXe 3ax0onuTi
112 nanbusmu, 3rvHarnbHa yctaHoBKa NpOMEHEBO-3am SiCT-
KoBOro cyrnoba; cknagHo yTpumyBaTy NpeaMeT Ta MaHi-
MyrioBaTV HUMK Yepe3 TiNepKiHe3N PyK, siki MOCKMIOOTLCS
nif Yac BUKOHAHHS Py4HOI JisiNbHOCTI.

TecTyBaHHs pyxoBuX (OyHKLi NpaBoi Ta NniBoi pyk 3a
CTaHAapTU30BaHNMM LLKaNaMu:

— moaudpikoBaHuit Sollerman Hand Function Test— 17
6anie (max — 80);

— mogudikosaHuii Frenchay Arm Test — 16an (max —5);

— ABILHAND-Kids — 32 % (max — 100 %);

— knacudpikauis dyHkuii pykn MACS — 11l piBeHb.

[ns ouiHoBaHHSA colianbHO-No6YTOBOI AisNbHOCTI
BWKOPUCTanu OnuTyBarbHWUK AUTSHOI HEMOBHOCMPABHOCTI
(PEDI). BignosigHo [0 Hb0ro, ANTUHA PO3BUBAETLCS 3rigHO
3 BiKOM, SIKLLIO CTaHOApPTWU30BaHi pesynsTaTi 3HaX0AAThCs B
mexax Big 30 go 70. Mg yac ouiHBaHHA coLianbHO-Moby-
TOBOI AiANBHOCTI NaLjieHTa BCTAHOBWIN, LLIO PO3BUTOK HaBU-
YOK Camo00CryroByBaHHS CyTTEBO HIBKYWIA Bif HEODXiOHMX
IS BiKy AUTWHM 32 BCiMa po3ainamu: caMmoobcryroByBaHHs!
— 38 (Hopma (N) —64 i BinbLue), CTaHaapTM30BaHI NOKA3HMK
<10; mobinbHicTb — 26 6anis (N — 58 i 6inbLue), craHzapT-
30BaHi nokasHukn <10; couianbHa dyHKLioHanbHICTb — 30
6aniB, cTaHAapTM30BaHI NokasHuky — 13,8.

BukopucTaBLLmM cTaHAapTM30BaHi IHCTPYMEHTM OLjiHIO-
BaHHS (PYHKLIOHYBaHHS1, navjeHTa obcTexuna MynsTuamc-
umnniHapHa KoMaHaa, A0 CKMady SIKOi BXOAWMM HeBporor
ANTSYNIA, OPTONER AUTSYMIA, 0dhTanbMOIION, neuxiatp AuTS-
YniA, nikap cisnyHoi Ta peabinitaviiiHoi MeauLHK, CPi3YHIIA
TepanesT, eprotepanesT, NCUXonor, noroned. Y pesynbrarti
o0cTeXeHHs yknanu kateropiiHuin npodins MK® gutuHn. 3a
OCHOBY B3sin1 6a30BuiA KOpOTKUiA Habip Ans antuHm 3 LT,
PO3LLMPEHMI JOAATKOBVMM KATETOPisiMM BIANOBIAHO 40 Ckapr
i NOPYLUEHHS (OYHKLIOHYBaHHS auTuHK [11,12].

BignosigHo Ao kateropiiHoro npocinto MK®, y antuHm
iCTOTHO 0OMEKEHa X0Aa Ta NepEMILLEHHS! Ha JOBri BiACTaHi,
3Ae6inbLIoro KOPUCTYETLCS aBTOMOBINEM Yy CynpoBOAi
6aTbKiB AN NogonaHHst BiacTaHi BinbLue Hix 1 km. KOHaka
MOCTINHO CyNPOBOMXKYHOTh GaTbki Mpy NepeMilLieHHi nosa
MeXamu KBapTupu Ta npubyanHKOBOI TepuTopii Yepes
MOPYLLIEHHS XOAM, HAsiBHICTb KOrHITMBHUX po3nagis. ObcTe-
KEHUIA He NULLEe Ta He APYKYE, Lo 0OMEXYE MOXMMBICTb
HaBYaHHS 11 ansTepPHaTMBHOIO CMiNKyBaHHA. Y xnonus
CyTTEBO 0OMEXeHa NobyToBa AiSNbHICTb Ta HABUYKM CAMO-
obcnyroByBaHHs Yepes rinepkiHeau B pykax, LU0 3yMOBIOE
HeOoOXiAHICTb Y MOCTINHI AONOMO3i BaTbkiB.

3BepTaemo yBary Ha Te, LU0 Mif, 4ac KNacu4HOro HeBPo-
nioriyHoro ormsgy AutuHM 3 LM He giarHocTyBanw icTOTHI
MOPYLUEHHS! MUCbMa, APYKY, NOPYLLEHHST (PYHKLIOHYBaHHS
Mg Yac NOBCAKAEHHOI 4iSNbHOCTI (MPUroTYBaHHS i TOLLO),
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KAIHIYHMM BMNAAOK

Tabnuus 1. KateropiiHuin npodinb gutuhn 3 LM

ICF kateropii

CTpyKTypa Ta GyHKUii

®akTop Bap’ep
noneriweHHs

4+ |3+ [2+ 11+ J0 [1 |2 [3 [4 ]
+ o+

s 110  CTpyKTypa rorloBHOrO MO3Ky

b 117 IHTenekTyanbHi hyHKLUIT

b 134  CoH

b 167  MouxivHi yHKLIT MOBNEHHS

b210  3oposi yHKLUIT

b280  BiguytTs Gonto

b320  ®yHkuii apTUKynsLii

b510  ®yHKUii NpuiiMaHHs Dxi

b710  ®yHkuii pyxnusocTi cyrnobis

b 735  ®yHKuii M'A30BOrO TOHYCY

b 760 KoHTponb A0BINbHNX pyXOBUX (YHKLN

d170 Mucemo

d3601  BuKopuCTaHHS MaLLMH Ans NUCbMA: APYKapCbKi MaLLUHK,
Komm'ioTepyn

d415  YTpuMaHHs NonoXeHHs Tina

d440  BWKOPWCTaHHS TOYHUX PYXIB KUCTi pyKu

d 4500 Xopbba Ha kopoTki BifCTaHi

d 4501 Xopbba Ha [oeri BiAcTaHi (NoHaa 1 kM)

d 4552  bBir

d 4553 Crpubku

d 4601 T[lepemilLeHHs B Mexax iHwmx byaisens

d 4602 CamocTiiiHe nepemiLLeHHs no3a CBOIM ByaAMHKOM Ta iHLWMMK
GyniBnsmu

d510  TMpuiimaHHs AyLuy Ta BaHHKU

d 520  HaBwuku ririeHu, gornsa 3a YacTUHaMu Tina

d 530  BiggigyBaHHs TyaneTHoi KiMHaTu

d540  OpsraHHs/po3asiraHHsl, B3yBaHHS/3HATTS ByTTs

d550  MpuiimaHHs ixi

d560  [lMpuitmaHHs HanoiB

d 570  BignosiganbHicTb 3a 30OPOBMIA CMOCIO XUTTS, AOTPUMAHHS!
pekoMeHaaLii nikapis, BianosiaanbHICTb 3a 300poB's, TypboTa
3a BnacHy 6eaneky

d620  [MpuabaHHs ToBapiB i NOCNYT, BiABiAYBaHHS MarasuHiB,
3abesneyeHHsi MOBCSKAEHHIX MoTped

d630  [MpurotyBanHs ixi

d 640  BukoHaHHs poBoTy no rocrogapcTay

d710  EnemeHTapHi MixocobucTicHi B3aemopii

d760  CimeliHi CTOCYHKM

e 115 [poaykty i TexHonorii Anst ocobucToro
KOPUCTYBaHHS B MOBCSKAEHHOMY XUTTi

€125  [poaykTu i TexHonorii A4ns KoMyHikaji +
Ta 3B'A3KY

e310  Hanbnwui pognyi +

€320 [JpyasilciM's + o+ o+

e 460  CoujanbHi 38'3Ku +

€580  Meanyni nocnyri, cucTema coujansHoro + o+ o+
3aXUCTY Ta CTpaxyBaHHs!

pf 3apoBoneHHs Big yyacTi + o+

+ o+ + + o+ o+ + o+ o+

+ o+ + + o+ o+ o+ o+

+ o+ + + o+ o+ o+

+ + + o+

+ + + + o+

+ + o+ o+ o+

+ + + + o+ o+ o+ o+

+ + 4+ + + o+ o+

3
+
+
+

+  + o+ o+

+ o+ + 4+ + o+ o+

+ + 4+ 4+ + o+ o+

+ + + o+

+ o+ o+ o+ o+

HaBW4OK camoobcryroByBaHHS, XoAbbu Ha BENUKi BiaCTaHi,
nepemilienHs 6e3 cynposogy Aopocnnx. OuiHIOBaHHA
(PyHKLiIOHANbHWUX MOXMWBOCTEN 32 JOMNOMOro Biamno-
BiZHUX LUKan Jae 3MOry TOMHiLe AjarHOCTyBaTW CTYMiHb
MOpPYLUEHHs! (hyHKLii, OBMEXEHHS 4ianbHOCTI Ta yyacTi, a
TakoX KOperyBaTtu iHavBigyanbHy nporpamy peabinitavii
Ta (hopMyBaTU HaBMYKM, LLO HEOOXiAHI AN caMOCTINHO-

ISSN 2306-4145  http://zmj.zsmu.edu.ua 135



136

ISSN 2306-4145  http://zmj.zsmu.edu.ua

Case report

ro HaBYaHHS, colianisauii Ta HacTynHoi NPoecinHoi
[iANbHOCTI.

[icnst KOMMAEKCHOrO 06CTEXEHHS BCTAHOBWIM KITiHIY-
HWI giarHo3 3rigHo 3 MKX-10 i peabinitauiiiuin giarHo3
3a MKO®, akuii nokasye CTyniHb 06MEXeHHSI OCHOBHUX
KaTeropin XuTTeRISNbHOCTI; AMTAYMA LepebpanbHuii na-
panid, anckiHeTnyHa opma — G80.3; Il piseHs GMFCS;
Il piBeHb 3a MACS; F70.1; Henopo3BuHeHHs MoBneHHs Il
piBHs; anaaptpis; |l pisenb 3a CFCS; Il piseHb 3a EDACS.

Y pesynerarti ornsgy MynsTUANCLMNIIHAPHOK KOMaH-
foto daxisuiB LieHTpy 3 BU3Ha4eHHsAM (yHKLiOHaMNbHMX
MOXNUBOCTeN AuTUHK 3a MK® BcTaHoBnEHo Taki obme-
KEHHS XUTTEISNBHOCTI:

1. Il cTyniHb — 3maTHICTb 4O CamooBCnyroByBaHHS 3
PETYNSPHOK YaCTKOBOK [OMOMOTOH0 iHLIMX OCiB i3 BUKO-
pUCTaHHAM y pa3i noTpebu TexHiYHNX 3acobiB;

2. |l cTyniHb — 30aTHICTb 4O CAMOCTINHOIO NepecyBaHHs!
3 PErynsipHoI0 YaCTKOBOIO OMOMOTOH iHLLIMX OCI6 i3 BUKO-
PUCTaHHAM y pasi noTpebun TEXHIYHKX 3acobiB;

3. Il cTyniHb — 3gaTHICTb [0 OpieHTaLii 3 perynspHow
YaCTKOBOH JOMOMOTOH) iHLLIMX OCID i3 BUKOPUCTAHHSAM Y pagi
noTpebu TEXHIYHKX 3acobiB;

4.1 cTyniHb — 30aTHICTb A0 CRINKYBaHHS 3i 3HWXEHHSAM
Temny 1 obcsry oTpUMaHHA Ta nepeaadi iHopmaLli;

5. | cTyniHb — nepiognyHe BUHUKHEHHS 0BMexXeHHs
30aTHOCTI KOHTPOMOBATU BRACHy MOBEZiHKY Y CKaaHUX
KUTTEBUX CUTYaLisix Ta (ab0) NOCTilHE yTPyAHEHHS nif vac
BWKOHAHHS POrboBUX (OyHKLIiA, L0 CTOCYHOTHCS OKPEMMUX
chep KUTTS, 3 MOXKIIMBICTIO YACTKOBOIT CaMOKOPEKLil;

6. Il cTyniHb — 3gaTHICTL 40O HaBYaHHS 3a cnevjanb-
HUMK MporpamMamu y HaBvanbHWX 3aknagax abo Booma,
y CreuianbH1X HaBYamnbHKUX 3aKnagax 3 BUKOPUCTAHHSAM
cnewjianbHMX 3acobiB Ans OCBITU 3a NOTPeby;

7. 111 (1) cTyniHb — 3aaTHICTb TiNbKM 4O NPOBAMKEHHS
€eremMeHTapH1X BUAIB TPYAOBOI AiNbHOCTI, L0 He NoTpe-
6ytoTb 3006yTTA Byab-aKkoi ocsiTK. MoTpebye NnoBTOPHOrO
00CTEXEHHS Mif Yac BU3HAYEHHS HACTYMHOrO HABYaHHS Ta
npodheciitHoi opieHTaLi Yepes 1 pik.

Micns obcTexeHHs MaTu XIonLs oTprUMana KoHCyrb-
TaLiiHUA BUCHOBOK A9 MEAMKO-COLlianbHOi ekcnepTiamn
NiKapCbKO-KOHCYNBTAaTUBHOK KOMICIEID 3a MiCLiEM NpOXu-
BaHHS 151 NPOAOBXKEHHS CTaTycy «[MTuHa 3 iHBaniaHICTION.

BucHoBKHM

1. MK® onucye KOMINEKC XUTTERIANBHOCTI Ta (OyHK-
LioHyBaHHs AiTeit i3 LM i nokasye 3miHu, IO MOB’si3aHi
3 pOCTOM, PO3BMTKOM, CTAaHOM 3[OPOB’Sl, Ha BiAMIHY Bif,
KIacW4HOro KMiHIYHOro Ornsdy nawjieHTa.

2. BusHayeHHs CTyneHs nopyLlweHHs (yHKUiN Ta
0BMeXeHHs XUTTeAIANbHOCTI AnTuHK 3 LIM i3 3acTocysak-
HSM CTaHAAPTM30BaHUX IHCTPYMEHTIB OLiHIOBaHHS Aae
3mory haxiBusM y pisHUX MEOUYHUX YCTAHOBAX YHUKHYTH
PO3BKHOCTEN Mif Yac MeanKO-CoLianbHOI eKCnepTnan Ta
¢hopmyBaHHs peabinitaLiiiHoro fiarHoay.

3. 3aBASKM BU3HAYEHHIO PiBHS (OYHKLIOHYBAHHS AUTUHM
3 UM signosigHo go npuHumnie MK® unenn mynstuamnc-
umMnniHapHoi peabiniTauiiHoi KOMaHAM MOXYTb BYaCHO
BWSIBUTW Ta KOpEryBaTy NOpPYLUEHHS, 3MiACHIOBATW PaHHIO
npodeCiiHy opieHTaLlito AUTUHW BIAMNOBIAHO A0 1T YHKL-
OHanbHUX MOXITUBOCTEN.
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The article reviews the literature about classical and atypical Reye’s syndrome, discusses the causes that contribute to its occur-
rence, provides criteria for diagnosis with the presentation of a Reye’s-like syndrome case in the 13-year-old child. Reye’s syndrome
is a dangerous pathological condition characterized by acute encephalopathy and fatty degeneration of internal organs, mainly
the liver.

There are different viral and bacterial infections that precede the development of Reye’s syndrome, namely influenza, acute
respiratory infections, chickenpox, entero- and rotavirus infections, whooping cough, mycoplasma infection, salmonellosis. For a
treatment of these infections in the presence of fever, a number of drugs to lower the temperature, such as acetylsalicylic acid,
ibuprofen, acetaminophen, diclofenac sodium is usually used.

Case presentation. We observed the case of a teenage girl with Reye’s-like syndrome associated with coronavirus infection and
antipyretic drug intake in the clinic.

Conclusions. Given the changes in the internal organs, namely the development of hepatic steatosis, therapy of such patients
should be aimed at preventing fatty degeneration. In addition to classic Reye’s syndrome, there is an atypical Reye’s syndrome
or Reye's-like syndrome, which mainly occurs in children under 5 years old with congenital disorders of fatty acid metabolism.
Dosages of prescribing antipyretic drugs should be strictly based on the child’'s age and weight.

Pea-noai6HMI CUHAPOM Y AUTHHM BikOM 13 poKiB (KAIHIYHMI BUNAAOK)

0. M. Lyabrawn, M. I. KiHaw, A.-M. A. LLiyabrai

HaeeneHo ornsg dhaxoBoi nitepaTypy LWOAO KNACKYHOro Ta aTWMOBOrO CUHAPOMY Pesi, po3rmisiHyTO NpUUYKHK, L0 3yMOBIIIOKTL
1A0r0 BUHUKHEHHS, ONWUCAHO KpUTEPIi BCTAHOBMEHHS AiarHo3y, NPeACcTaBneHo Bunapok Pes-nofibHOro 3axBOproBaHHSA B AUTUHN
BikoM 13 poKiB.

CwHppom Pest — Hebe3neyHuii naTonoriyHuin CTaH, SkoMy npuTaMaHHi rocTpa eHuedanonaris Ta Xuposa AUCcTpodis BHYTPILLHIX
OpraHiB, nepeaycim neviHkv. € Huka BipyCHUX i GakTepianbHUX iHGEKLIi, Lo nepeasyroTb po3BUTKY CuHAPOMY Pesi: rpun, rocTpi
pecnipaTopHi iHeKLii, BITpsiHa Bicna, EHTEPO- Ta POTaBIPYCHI iHCDEKLLT, KaLLIIOK, MikonnaamoBa iHdekuis, canbMoHenbo3. Mig
yac nikyBaHHS LMX iHEeKLi, KOnn € NXoMaHKa, 3a3Buyan BUKOPUCTOBYIOTb HU3KY MeOMKaMEHTO3HUX 3aco6iB [N 3HUKEHHS
TemMnepatypu: aueTuncaniumnoBy KCnoTy, ibynpodeH, aueTamiHoteH, AnKnodeHak HaTpito.

Mpe3seHTauin kniHiyHOro BUNagKy. Y kniHilj cnoctepirany Bunagok Pes-nogibHoro 3axsoptoBaHHs B 4iBYMHKM NigNiTKOBOTO BiKY
Ha TN KOPOHABIPYCHOIT IH(EKLLiT Ta MPUAMAHHS aHTUMIPETUYHOTO Npenapary.

BucHoBkM. BpaxoBytoun 3MiHW y BHYTPILLHIX OpraHax, 30KpeMa po3BWTOK CTeaTosy MediHkW, Tepanito Takux naujeHTis Tpeba
CNpsiIMOBYBaTU Ha 3anobiraHHst xwmpoBii aucTpodii. Kpim knacuyHoro cuHapomy Pes, giarHocTytoTb atunosuid cuHapom Pes, a6o
Pesi-nogibHe 3axBOptoBaHHS, LU0 BUHWUKAE NepeayciM Y AiTel BiKOM A0 5 POKIB i3 YPOMKEHUMM MOPYLLEHHAMU OOMiHY XMUPHUX
kucnot. MpusHadatoum aHTUNIpeTUYHI Npenapatu, Tpeba YiTko 4OTPUMYBATMCS 403K 3rigHO 3 BIKOM i Macoro Tina AnTUHN.

Pes-nop06HbIN CUHAPOM Y pe6€HKa 13 AeT (KAMHMYECKUH CAyUaH)

A. M. Wyabraw, M. U. Knunaw, A.-M. A. LLiyabrait

MpercraBneH 0630p Hay4HOV NUTepaTypbl KACATEMNBHO KITACCMYECKOrO M aTUMUYHOTO CMHAPOMA Pesi, paccMOTPEHbI MPUYMHBI,
NPUBOASALLME K €70 BO3HUKHOBEHMIO, NPUBEAEHbI KDUTEPWM MOCTAHOBKM [A1arHo3a, NPeAcTaBreH KIMHUYeckuid cryyan Pes-no-
no6Horo 3aboneBaHus y pebéHka B BospacTe 13 ner.

CuHapom Pest — onacHoe NaTonoruyeckoe CocTosiHUE, KOTOPOMY MpUCYLLM OCTPas 3HUedhanonaTus v xuposast ANCTpocust BHY-
TPEHHWX OpraHoB, NPENMYLLIECTBEHHO NeyeHU. CyLLECTBYET psifl BUPYCHBIX U GakTepuaribHbIX MHEKLMIA, KOTOPLIE NPEALIECTBYOT
pasBUTUIO CHAPOMA Pest: rpunn, ocTpble pecnpatopHble MHAEKLMM, BETPsIHAsH OCMa, SHTEPO- U POTaBUpYCHast MHGEKLN, KO-
KITHOLL, MUKOMNa3MEHHas MHGEKLMS, CanbMOHENNES.. B neyeHnm STUX MHGEKLNIA NPY HAaNNYUW NMXOpaaki 0ObIMHO UCTIONb3YHT
PSif MeAMKaMEHTO3HbIX CPELCTB [N CHYKEHWS TEMMepaTypbl: aLeTUNCanuUUIOoBYHO KUCTOTY, MGynpodeH, aueTamMnHogeH,
OMKIodheHak HaTpust.

lMpeseHTauus knuHn4eckoro cnyyas. B knuHnke Habniopanu cnyJaii Pes-nogobHoro 3abonesanms y 4EBOYKN NOAPOCTKOBOIO
BO3pacTa Ha (hoHe KOPOHaBMPYCHOI MHGEKLMM 1 MPpUEMa aHTUMMPETUYECKOO Npenapara.

BbiBoAbI. YUnTbIBas M3MEHEHNS1 BO BHYTPEHHWX OpraHax, 0COOEHHO pa3BUTME CTeato3a NeYeHu, Tepanus Takux NauneHToB
[omkHa ObITb HanpaeneHa Ha NpesynpexaeHie X1posoit aucTpoduun. Kpome knaccuyeckoro cuHapoma Pes, anarHoctupyot
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aTMNnYHbIA cuHapom Pest, unn Pesi-nonoBHoe 3abonesaHue, KOTOPoe BO3HWKAET MPerMYLLECTBEHHO Y AeTell B Bo3pacTe o 5 net
C BPOXAEHHbIMU HapyLLIEHUsIMU 0BMeHa XUPHBIX KUCMOT. Mpy HasHaYeHUN aHTUNUMPETUYECKVX NPenapaToB HEOBGXOAMMO YETKO
NpuOepKUBaTLCS [O3bl COMMAcHO BO3pacTy 1 Macce Tena pebeHka.

Reye’s syndrome is a pathological condition manifested
by acute toxic encephalopathy in combination with fatty
degeneration of internal organs, mainly the liver. This pa-
thology was first described in 1963 by Australian pathologist
R. Reye and co-authors, who observed about 21 cases
of influenza in children who had taken acetylsalicylic acid
(aspirin), whereupon 17 children had died [1]. The World
Health Organization (WHO) experts recommend not to
use acetylsalicylic acid for fever in children under 12 years.
Refusal from acetylsalicylic acid in case of influenza and
acute viral infections in the United States and the United
Kingdom has significantly reduced the number of Reye’s
syndrome cases from 0.9 to 0.1 per 100000 children un-
der 18 years old. It should be noted that acetaminophen
(paracetamol) and non-steroidal anti-inflammatory drugs
for antipyretic use are taken by many children, but Reye’s
syndrome or Reye’s-like syndrome occurs among only a
few of them, which probably indicates that this group of
children may have latent mitochondrial dysfunction which
can arise in case of taking antipyretic drugs for treatment
of viral infection [1-3].

Reye.s syndrome or Reye’s-like syndrome, in addition
to influenza, can occur on the background of other acute
viral diseases, measles, rubella, chickenpox, entero- or ro-
tavirus infections, rarely bacterial infections (mycoplasmas,
chlamydiae, pertussis, salmonellosis, dysentery) [1,2,4].

In recent years, in addition to acetylsalicylic acid, the list
of antipyretic drugs that may cause Reye’s syndrome or
Reye’s-like syndrome has increased significantly: non-ste-
roidal anti-inflammatory drugs, acetaminophen, diphen-
hydramine, mefenamic acid and valproic acid. Besides
these drugs, the causes of these pathological conditions
are insecticides, herbicides, some paints and solvents,
hepatotoxic fungi [2,5].

The literature describes genetically determined cases
of Reye’s syndrome, the specified age when it occurs
most often, namely — children from 4 to 12 years, less
often — infants and over 18 years, but sex differences in
the occurrence of this pathology are absent, that is, girls
and boys are equally affected. Also, the seasonal variation
of Reye’s syndrome is described — from December to April,
which is probably associated with an increased incidence
of influenza and viral infections, as well as the possibility of
recurrent course [4-6].

Diagnostic criteria for Reyes syndrome were formulated
in 1990 by the Centers for Disease Control and Prevention
(CDC), in particular:

— acute non-inflammatory encephalopathy (alteration
in consciousness from confusion and drowsiness to coma,
lumbar puncture — 8 leukocytes/l, histological changes —
signs of neuronal degeneration, cerebral edema without
periventricular or meningeal inflammation);

— hepatopathy confirmed by either biopsy or autopsy
is considered as characteristic of Reye’s syndrome, spe-
cifically mild fatty degeneration of hepatocytes, significant
steatosis, dystrophy, edema and swelling of mitochondria,
absence of inflammatory cell infiltrates; or a 3-fold or greater
increase in the serum levels of alanine aminotransferase
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(ALT), aspartate aminotransferase (AST) (without jaundice)
or ammonia. However, such patients have no other expla-
nation for cerebral and hepatic disorders [1,2,5].

Later, in 2018, the criteria for Reye’s syndrome were
refined: a child under 16 years old with unexplained non-in-
flammatory encephalopathy combined with one or more
symptoms: 3-fold or greater elevation in serum ALT and
AST, orammonia levels, or fatty liver disease. These criteria
are also used for the differential diagnosis of Reye’s-like
syndrome [1,2,6].

Case report

Here is a case of our own observation of Reye’s-like syn-
drome. A 13-year-old girl O., a resident of Ternopil, was ad-
mitted to the Intensive Care Department of Ternopil Regional
Children’s Clinical Hospital with a diagnosis of “suspected
acute enteral drug poisoning”. It was found from the patient
history that symptoms had appeared suddenly with fever
(temperature rise to 38.7 °C), nausea, repeated vomiting,
which had brought no relief, myalgia, severe cephalalgia,
and restlessness. The child being home alone without pa-
rental supervision self-administered acetaminophen tablets
containing 50 mg of the drug in each for 4 hours. According
to the child, the frequency of taking the drug was 1 tablet per
30-60 minutes (the girl had taken 6-7 tablets for 2 hours), as
headache, muscle pain and weakness were troubling her, and
she tried to relieve the condition and eliminate these symp-
toms (neither the child nor her mother could not clearly state
exactly how many pills had been taken). After that, the child
fell asleep, her body temperature decreased to subfebrile
levels within 2 hours of sleep, but the girl became inactive,
sleepy, complained of progressive weakness, inadequately
answered questions, then she developed confusion, that is
why mother called the ambulance, and the child was admitted
to Ternopil Regional Children’s Clinical Hospital.

On admission, the child had impaired consciousness,
confusion, drowsiness, general cerebral and meningeal
signs were absent, she moved herself, but there was a
loss of coordination, specific odor from the mouth or body
was absent. The skin and visible mucous membranes
were pale pink, no rash, the throat was without redness,
submandibular lymph nodes were enlarged. In the lungs
— vesicular breathing, no wheezing, RR — 18 per minute.
Heart sounds were rhythmic, no murmurs, HR — 68 per
minute, blood pressure — 110/65 mm Hg. The abdomen was
symmetrical, soft, there was no muscle defense, the liver
edge was 1 ¢cm below the right costal margin, the spleen was
not palpable. There were no abnormalities of urination or
defecation. Blood oxygen saturation (SpO,) was determined
in the range of <96 %. SARS-CoV-2 RNA was established
by PCR from nasal and oropharynx smears.

Data from additional examinations: complete blood
count — lymphocytosis and insignificant leukopenia were
observed (RBC 4.0 x 10"/, Hb 123 g/l, MCV 88 fl, WBC
3.6 x 10%L, bands 5 %, seg. 27 %, eos. 4 %, lymph. 61 %,
mon. 3 %, ESR 2 mm/hr). Biochemical blood test - elevated
transaminases, urea, increase in LDH (total bilirubin 12.5
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mmol/L, total protein 76 g/L, ALT 428 IU/L (N <37 IU/L), AST
242 1U/L (N <39 1U/L), LDH 418 U/L (N 140-295 U/L), CPK
128 UIL, triglycerides 1.6 mmol/L (N <1.69 mmol/L), urea
12.1 mmol/L (N 2.5-8.3 mmol/L), creatinine 56 mmol/L. The
clinical urine analysis revealed no pathology. Cerebrospinal
fluid was not tested (the mother did not consent to it). On
ultrasound of the abdominal cavity: the liver was moderately
enlarged, the contour was clear, smooth, the structure of
heterogeneous echogenicity, pancreas, spleen and kidneys
— without changes. No pathology was detected according
to coagulation test.

Blood group typing: O (I), Rh +. Stool test — without
pathology. ECG: signs of metabolic disorders in the myocar-
dium. Chest X-ray: enhancement of the pulmonary pattern
on both sides, the contour of the heart without pathology.
Examination by an ophthalmologist and a neurologist — no
pathology was determined. EEG: data for the presence of
local, diffuse or generalized epileptiform activity at the time
of examination were not detected.

The child received a final clinical diagnosis of coronavi-
rus infection, Reye’s-like syndrome, toxic hepatitis. Taking
into account that there is a concern about Reye’s syndrome
or Reye’s-like syndrome in children under the age of 18 after
taking acetaminophen and other antipyretic drugs, the child
was diagnosed with Reye’s-like syndrome in time and pre-
scribed appropriate treatment. The child was assigned a
comprehensive therapy aimed at correcting metabolic disor-
ders, prevention of coagulopathy, and the development of
cerebral edema (gastric lavage, cleansing enema, infusion
therapy, hepato- and angioprotectors, glucocorticosteroids,
anticoagulants, diuretics, vitamins D, C) in the intensive
care unit. The girl’s condition was with positive dynamics
during the observation, and then she was followed up by a
gastroenterologist in the somatic department.

Discussion

Most children with coronavirus infection do not have severe
symptoms and need only symptomatic treatment, which
includes antipyretic drugs. Fever is a common symptom of
COVID-19, therefore, over-the-counter antipyretic drugs
such as ibuprofen and acetaminophen are included in
guidelines to relieve discomfort, reduce fever and enhance
patient wellbeing. Despite the efficacy and tolerability of
these drugs, an increase in side effects has been reported
in recent years after their use in children [7-11].

There are classical (aspirin-induced) Reye’s syndrome
and atypical Reye’s syndrome or Reye’s-like syndrome,
which has an identical clinical picture and the same etiolo-
gical factors. It occurs mainly in children under the age of 5
with congenital disorders of fatty acid oxidation as a result of
hereditary carnitine deficiency or Acyl-CoA dehydrogenase
deficiency, metabolism of organic acids or amino acids,
metabolism of urea, or with an organic lesion of the central
nervous system (CNS) of another origin [12-16].

Classical Reye’s syndrome is associated with general-
ized damage to mitochondria in the brain, liver, pancreas,
kidneys, myocardium, muscles due to impaired oxidative
phosphorylation and fatty acid oxidation processes with
the formation of fatty degeneration. These damages are
induced by intake of drug preparations containing acetyl-
salicylic acid or other salicylates [6,12].

According to the pathogenic mechanisms, pathomor-
phological damage of the CNS by toxic metabolites in
Reye’s syndrome are: damage to tissues and blood vessels
of the nervous system, blockade of neurotransmitters, ce-
rebral edema, demyelination, ischemic disorders, delayed
brain development [12,13].

Reye’s syndrome is characterized by severe liver and
brain damage and usually begins with sudden nausea
and vomiting, and vomiting is repeated and does not bring
relief. Neurological disorders develop a few hours later,
restlessness and emotional lability change to apathy and
drowsiness. An altered level of consciousness rapidly pro-
gresses from lethargy to its loss and the development of
cerebral coma. A child may be in a coma from one day to
several weeks [1,6,12].

Clinical diagnosis of Reye’s syndrome consists of
several stages:

1) obtundation, lethargy, drowsiness, gait disturbance,
slowed responses to stimulation, vomiting;

2) speech difficulties, the child stop moving and con-
tacting with others, lack of appropriate response to stimuli,
reflexes are preserved;

3) delirium, irritability, combativeness, disorientation,
hyperreflexia, hyperventilation, foot clonus, the appearance
of pathological reflexes, while respiratory movements and
the reaction of the pupils to light are preserved;

4) coma, hypoventilation, lack of spontaneous breathing
and the reaction of the pupils to light, decorticate rigidity
(leg extension, adduction, and arm flexion), changing in
muscle hypotonia, areflexia, seizures, flaccid paralysis, and
respiratory arrest[2,8,15].

Changes in biochemical parameters due to aspirin or
salicylates intake are quite convincing in Reye’s syndrome,
namely: an increase in the level of liver enzymes, urea
and ammonia from 3 to 20 times of the norm with normal
or slightly increased bilirubin levels. Significant hyperam-
monemia and elevated transaminases indicate the deve-
lopment of acute liver failure in such patients according to
progressive necrosis of liver cells. Anumber of patients also
have hypoglycemia, especially young children, electrolyte
imbalance and blood clotting (prolongation of prothrombin
time), increased levels of lactate dehydrogenase (LDH) and
creatine phosphokinase (CPK) [1,2,8,15,16].

Morphological examination in Reye’s syndrome reveals
a picture of acute encephalopathy: cerebral edema, neuro-
degeneration, lipid vacuolization around small vessels, hae-
morrhages, and brainstem infarction. Electron microscopy
detects neuronal damage, swelling of astrocytes and myelin
sheaths. Autopsy reveals the enlarged liver and microvesi-
cular accumulation of fat in hepatocytes. Massive steatosis,
which is a characteristic histological pathognomonic sign of
Reye’s syndrome, occurs from the first hours of this con-
dition. Mitochondria are damaged, deformed, edematous,
and the formation of polymorphic cells is revealed. Lipid
inclusions are found in the cytoplasm of renal proximal
tubule cells, myocardium, pancreas; acute necrosis of
pancreocytes may also develop [5,16,17].

The similarity of diagnostic criteria for typical (idiopathic)
Reye’s syndrome and atypical (Reye’s-like syndrome),
the occurrence of this pathology secondary to a viral in-
fection, symptomatic treatment with paracetamol or other
drugs of a similar action (ibuprofen, acetylsalicylic acid,
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metamizole sodium) contributed to their unification into one
group of heterogeneous diseases according to the similar
mechanisms of origin [14,16,17-20].

In our opinion, Reye’s-like syndrome diagnosis in
the presented patient is unquestionable, since there were
CDC criteria: acute non-inflammatory encephalopathy and
hepatopathy with changes in ALT and AST, paracetamol
intake for the viral infection in doses significantly exceeding
the therapeutic doses for the age, multiple organ lesions
with involvement of kidney (increased urea), myocardium
(increased LDH, AST) and the absence of jaundice, lack of
typical disease stage and rapid reversible positive develop-
ment of clinical and laboratory manifestations [16,18-20].

The peculiarity of this clinical case is that it was deve-
loped in an adolescent, clinical symptoms progressed quite
quickly (within a day). In presence of the condition, a 50 %
solution of metamizole sodium was administered to the pa-
tient according to fever in the Intensive Care Department. It
was concluded that the cause of the Reye’s-like syndrome
was not an infection, but the intake of certain medications
in an inappropriate dose with underlying probable latent
mitochondrial insufficiency.

Conclusions

1. The complexity of this clinical case is the symptom-
atic treatment. The main purpose of treatment for such pa-
tients is to restore the function of the liver and brain, as well
as to prevent the development of irreversible complications.

2. Unfortunately, the mortality rate in children with
Reye’s syndrome is quite high, reaching 80-95 % de-
pending on the brain damage, and it is less than 1 % in
Reye’s-like syndrome.

3. It is especially important to analyze such clinical
cases now, during the coronavirus pandemic, since one of
the symptoms in this viral infection is fever, and acetamino-
phen and ibuprofen, according to the guidelines, can be
used to reduce body temperature in children of all ages.

4. Dosages of prescribing antipyretic drugs should be
strictly based on the child’'s age and weight.

Prospects of further studies. The sooner Reye’s
syndrome (or Reye’s-like syndrome) is diagnosed and
the treatment is started, the more favourable is the prog-
nosis for a child.
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