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Acoujauia COL2A1rs2276454, rs1793953, COL9A1rs1135056,

COL11A1rs1676486 cTpyKTypOyTBOPHOBAaAbHMX KOAAreHiB

OpwuriHaAbHI AOCAIAKEHHS

AParAMCToro fiapa 3 AereHepawieto mbxkxpebuesux auckie L5-L4, L5-S1
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A - KoHLenLis Ta AM3alH AOCAIAXEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis paHux; D - HanucaHHs cTarTi; E - peaaryBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

MeTa po60TH — BU3HAYEHHS 3B'A3KY iereHepaTMBHUX 3MiH Mixxpebuesux aguckiB L5-S1 Ta L4-L5 3 ogHOHykneoTuaHnmu
BapiaHTamu konareriB COL2A1rs2276454, COL2A1rs1793953, COL9A1rs1135056, COL11A1rs1676486 B €THIHHMX yKpaiHLB.

Marepianu Ta metogu. O6cTexmnu 90 ocib rpynv BUNagok i3 aereHepalieto Mixxpebuesoro ancka L5-S1 Ta 50 ocib rpynu
BUMAJOK i3 AereHepavieto Mixxxpebuesoro auncka L4- L5, a Takox 66 ocib rpynu koHTponb. O6’eKT SOCTIIKEHHS — BEHO3Ha KPOB
nauieHTiB i3 fereHepaTMBHUMU YpaKEHHIMU MiXXpeOLIEBMX AUCKIB | 300POBMX LOHOPIB. BEHO3HY KPOB OTpUMAanii B pe3yrnsTarTi
BeHonyHkuji. TunysaHHs COL2A1rs2276454, COL2A 1rs1793953, COL9A1rs1135056, COL11A1rs1676486 3nificHnnu, BUKO-
pucrtoBytoun Habip Tag Man Universal PCR Master Mix (Applied Biosystems, CLUA) Ta Tag Man SNP Genotyping Assays ans
BU3Ha4eHHs nonimopdiamis (Applied Biosystems, CLUA). JocnigkeHHs 3aiicHunm cnevianicTvi B ranysi MonekynsipHoi ionorii
Ta Gioximii Bigainy Hevpobioximii Y «IHCTUTYT Hempoxipyprii imeHi A. . PomopaHoBa HAMH Ykpaiuu» Ha npunagi CFX96
(Bio-Rrad, CLUA). CepTudikat Bu3Ha4eHHs BuMiptoBanbHUX moxmeocTen Ne MT-322/21 sig 28.07.2021 p. fo 27.08.2023 p.

Pesynisrat. COL2A1rs2276454, iMOBIpHO, Mae NPOTEKTUBHE 3HAYEHHS NS BUHWKHEHHS AereHepauii Mikxpebuesoro
ancka L5-S1 y vonosikis (BLL (95 % Al): 0,27 (0,10-0,80), x2= 6,02, p = 0,015). leHotun C/T (COL9ATrs1135056) y 3,25
pasa yacTille BUSIBNANM B NaLlieHTiB-4OMOBIKiB 3 AereHepallieto MixxpebueBoro aucka L5-S1 nopiBHAHO 3 iHkamu rpynu
Bunagok (BLL (95 % Al): 3,25 (1,20-8,84), 2= 5,50, p = 0,02). leHotun G/A (COL11A1rs1676486) y 3aranbHii rpyni navieH-
TiB 3 fereHepauieto Mixxpebuesoro aucka L5-S1 susiBnsnu B 5,46 pasa yacriwe B naujieHTiB-yonosikis (BLU (95 % [I): 5,46
(1,60-18,47), x= 8,29, p = 0,004), y 4,17 pa3a yacTilLe peecTpyBasnu B YOMOBIKiB NOPIBHSHO 3 rpynoto xiHok (BLU (95 % Al):
4,17 (1,07-16,82), x2= 4,17, p = 0,04). MNopiBHsIHHS LWaHCiB BUsiBUTY reHoTun G/G, G/A, AA y rpyni YoroBikiB 3 AereHepaLlieto
Mixxpebuesoro avcka L5-S1 nokasano cratuctuyHo sHavyLue (y 4,06 pasa) nepeBaxanHs YactoTu reHotuny G/A (BLL (95 % J):
4,06 (1,23-13,38), x?=4,17, p = 0,04). HaitimoBipHiLa mogens cnagkosocTi anst COL11A1rs 1676486 — nomiHanTHa (BLU (95 %
01): 2,08 (1,03—-4,21), x*= 4,26, p = 0,04). Acoujauii COL2A1rs2276454, rs1793953, COL9A1rs 1135056, COL11A1rs1676486
CTPYKTYPOYTBOPIOBAIbHUX KOMareHis AparnucToro sapa 3 AereHepadieto Mixxpebuesux auckis L5-L4 He Bussunu.

BucHoBku. COL2A1rs2276454, MOXNNBO, Mae NPOTEKTUBHE 3HAYEHHS 41151 BUHUKHEHHS AereHepaLlii MixkxpebueBoro ancka
L5-S1 y vonosikis (BLU (95 % JI): 0,27 (0,10-0,80), x2= 6,02, p = 0,015). COL2A1rs1793953 He acoLjteTbes 3 AereHepa-
uieto Mixxpebuesux auckie L4-L5, L5-S1. leHotun C/T (COL9A Trs1135056) acouitoeTbes 3 AereHepallieto MixxpebLeBoro
aucka L5-S1 y vonosikiB nopiBHsHO 3 xiHkamu rpynu L5-S1 (BLU (95 % Al): 3,25 (1,20-8,84), x*= 5,50, p = 0,02). leHotvn
G/A COL11A1rs1676486 acouitoeTbes 3 AereHepadieto Mixxpebuesoro aucka L5-S1 y nauieHTi-vonogikis (BLU (95 % JI):
5,46 (1,60-18,47), x>= 8,29, p = 0,004) Ta nopisHsHO 3 xiHkamu (BLU (95 % Al): 4,17 (1,07-16,82), x*= 4,17, p = 0,04). Tun
cnapkoBocTi COL11A1rs1676486 — nomiHaHTHwit (BLL (95 % [Jl): 2,08 (1,03—4,21), x2= 10,06; p = 0,002).

Association of COL2A1rs2276454, rs1793953, COL9A1rs1135056, COL11A1rs1676486
structure-forming collagens of the nucleus pulposus with degeneration of intervertebral
discs L5-L4, L5-S1

Ye. H. Pedachenko, I. H. Vasylieva, M. V. Khyzhniak, O. S. Halanta, N. H. Chopyk, O. I. Tsiubko, A. B. Hriazov,
0. S. Nekhlopochyn, T. A. Ksenzov, A. B. Dmytrenko, T. A. Makarova

Aim. The purpose of the work was to determine the relationship between degenerative changes of the L5-S1 and L4-L5 interver-
tebral discs with collagen mononucleotide variants COL2A 1rs2276454, rs1793953, COL9A 1rs 1135056, COL11A1rs1676486
among ethnic Ukrainians.

Materials and methods. The following subjects were investigated: 90 persons of the case group with degeneration of the in-
tervertebral disc L5-S1; 50 persons of the case group with degeneration of the intervertebral disc L4-L5; 66 people of the control
group. The object of the study was the venous blood of patients with degenerative lesions of the intervertebral discs and
healthy donors. Venous blood was obtained as a result of venipuncture. Typing of COL2A1rs2276454, COL2A 1rs1793953,
COL9A1rs1135056, COL 11A1rs1676486 was performed using the Tag Man Universal PCR Master Mix kit (Applied Biosystems,
USA) and Tag Man SNP Genotyping Assays for the determination of polymorphisms (Applied Biosystems, USA). The research
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was carried out by specialists in the field of molecular biology and biochemistry of the Department of Neurobiochemistry of
the Sl “Romodanov Neurosurgery Institute, National Academy of Medical Sciences of Ukraine”, using the CFX96 device (Bio-
Rrad, USA). Certificate of determination of measuring capabilities No. PT-322/21 from 07/28/2021 to 08/27/2023.

Results. COL2A1rs2276454 may have a protective value for the development of degeneration of the intervertebral disc L5-S1
among men (OR (95 % Cl): 0.27 (0.10-0.80), * = 6.02, P = 0.015). Genotype C/T (COL9A1rs1135056) is 3.25 times more
common among male patients with degeneration of the intervertebral disc L5-S1 in comparison with the female case group
(OR (95 % Cl): 3.25 (1.20-8.84), x2 = 5.50, P = 0.02). The presence of the genotype G/A (COL11A1rs1676486) in the general
group of patients with degeneration of the intervertebral disc L5-S1 is observed 5.46 times more often among male patients
(OR (95 % Cl): 5.46 (1.60-18.47), x2= 8.29, P = 0.004); G/A is registered 4.17 times more often among men compared to
the group of women (OR (95 % Cl): 4.17 (1.070-16.82), 2= 4.17, P = 0.04). Comparison of the odds of observing the gen-
otype G/G, G/A, AA in the group of men with degeneration of the intervertebral disc L5-S1 showed a statistically significant
4.06 times predominance of the genotype G/A (OR (95 % Cl): 4.06 (1.23-13.38), x? = 4.17, P = 0.04). The most probable
model of heredity for COL11A1rs1676486 is dominant OR (95 % Cl): 2.08 (1.03—4.21), x2= 4.26, P = 0.04. Associations of
COL2A1rs2276454,rs1793953, COL9A1rs 1135056, COL 11A1rs 1676486 structure-forming collagens of the gelatinous nucleus
with degeneration of L5-L4 intervertebral discs were not detected.

Conclusions. The COL2A1rs2276454 may be protective for the development of L5-S1 intervertebral disc degeneration in
men (OR (95 % ClI): 0.27 (0.10-0.80), x>= 6.02, P = 0.015). COL2A1rs1793953 is not associated with degeneration of in-
tervertebral discs L4-L5, L5-S1. C/T COL9A3rs1135056 genotype is associated with L5-S1 intervertebral disc degeneration
among males (OR (95 % Cl): 3.25 (1.20-8.84), x2=5.50, P = 0.02) compared with L5-S1 females. G/A COL11A1rs1676486
genotype is associated with L5-S1 intervertebral disc degeneration among male patients (OR (95 % CI): 5.46 (1.60-18.47),
X2=8.29, P = 0.004) and compared to female patients (OR (95 % Cl): 4.17 (1.07-16.82), x2= 4.17, P = 0.04). The type of

inheritance COL11A1rs1676486 is dominant.

Yci Tunu konareHiB Ans 3abeaneveHHst YHKLIN Mixxpe-
6uesoro aucka (MXM): CnpuiAHATTS Ta TpaHchopmaLii
HaBaHTaxeHb, 3abe3nevyeHHs pyXnMBOCTI, 3aXUCTy
KMITUHHUX KOMMOHEHTIB AMCKa Bif, MEXaHIYHWX BMNMBIB
— o6’egHaHi B €QuHy CTPYKTYpY MiXMOMEKYNSipHUMU
3B’'A3kaMu. 3MiHX B NOCMIAOBHOCTi aMiHOKUCNOT Konare-
HiB MO3HAYalOTLCS Ha MILHOCTI BOMOKOH Ta MOXWBOCTI
iHTerpauii cTpykTyp MX[, L0 NpUCKOPIOE AereHepaTuBHI
3MiHm [1,2].

OcHoBHWI CTPYKTypHWIA 6inok aparnucToro sapa (0A)
— pibpunsapHuit konareH Tvn |l (kon 1) [3,4]. Y TkaHuHi A
kon Il craHoBWTb NoHag 85 %. Kon Il — romotpumep, reH
COL2A1 nokanizoBanuii y perioHi 12q13.11-q13.2. ns
LIbOro KonareHy xapakTepHuWiA BUCOKWIA PIBEHb MAPOKCUIHO-
BaHHS Ta rMiKo3UNIoBaHHS: BCi Mi31HOBI 3anuLLKV B'Y nomno-
eHHi TpunneTy Glu-X-Y rigpoKcunboBaHi, a TakoX Maike
MOJSIOBMHA TiAPOKCUMI3NHOBKX 3aMNWLLKIB MMIKO3UINbOBaHI.
Miko3WnioBaHHA TiAPOKCUNI3NHY Perynioe natepansHe
3pOCTaHHs! KOMareHoBWX BOMOKOH. BBaxatoTb, L0 BMICT
BOAW Y BOMOKHaxX kon |l kopentoe 3 piBHEM MMIKO3WUMbOBAHNX
3anuwkis. Y [ Hemae iepapxiyHoi ynopsioKoBaHoI CTPYK-
TYpW KOnareHoBMX BOSTOKOH, dpibpunu kon |l opieHToBaHiI
BUMagKoBUM YnHoMm. Y A chibpmnu, Lo MatoTb HANpsIMOK
B3[OBX i Nif Pi3HNMM KyTammn 4O OCbOBWX HABAHTaXKEHb,
NPOTUCTOSTb CTUCKAHHSM i NepealoTb HABAHTAXEHHS Ha
30BHILLHI nameni gibposHoro kinbus (PK) [5-9].

Y TKaHuHax, o Mictatk kon |, 1-5 % Bif 3aranbHoro
KorareHy 3assuyal cTaHoBUTb konareH Tuny IX (kon 1X)
[10]. Kon IX — kopoTka monekyna, B SiKil HecnipanisoBaHi
AomeHn Ha N- i C-KiHUSX y mpoLeci Ao3piBaHHS He Bia-
LLeNSIIOKTLCS; Le BU3HAYaE HE3AATHICTb 40 YTBOPEHHS
BonokoH. Kon IX — rerepotpumep, oro nautoru al(1X),
a2(IX), a3(1X) ekcnpecytotbest Ha reHax COL9AT (xpomo-
coma 6q13), COL9A2 (xpomocoma 1p33-p32.2), COLIA3
(xpomocoma 20q). Kon X cknapaetbes 3 Tpbox konareHo-
BUX CripanizoBaHux (iOpuUnspHMX) ZOMEHIB | HOTUPBLOX
HekonareHoBux (rnoBynspHKX) AoMeHiB. MMobynapHun
L0oMeH Ha N-KiHLi 3aHYpoeTbCs B MixX(ibpunspHniA npo-
CTip KonareHoBmMx BOMTOKOH Kon |1, a hibpunsipHi JoMeHm
B3aEMOLIOTh i3 MOBEPXHE0 BOIOKOH iHLLIMX KOMareHis, 3
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iHLUMMW KOMMOHEHTaMM EKCTPaKMITUHHOIO MaTpuKCy Ta
npoTeiHamu, WO acouiioBaHi 3 KMiTUHHOK MeMBpaHo
[11-13]. Omxe, kon IX Mopynioe BNacTMBOCTi NOBEPXHI
¢hibpun, perynioe iXHe niHiliHe Ta naTeparnbHe 3pocTaH-
Hs1. Kon IX Ta kon Il yTBOpIOOTb CiTHacTy CTPYKTYpY, WO
3abe3nevye 36epexeHHs kynactoi doopmn OA [14].

KonareH tun Xl (kon XI) dhibpunsipHuin konareH — pe-
rynsTop narepansHoro 3poctanHsi ibpun kon 1. Kon XI
3B'AA3YETLCA 3 NPOTEOrNiKaHaMU KINITUHHOT NOBEPXHI, LLO
3abe3nevye Koresito Ta iHTerpaTuBHicTb TkaHWHW. Kon XI
—reTepoTpuMep, 10ro AiBa NaHLorv al Ta a2 KoayTsCs
reHamm COL11A1, COL11A2 (nokycu 1p21, 6p21.3), a
TpeTin naHutor (a3) sBnsie coboto rineprniko3nnsoBaHWA
a1 naHutor kon 11 [12,13] Ta, BigNoBigHO, excnpecyeTbes
Ha reHi COL2A1 (12913.12).

HesBaxatoum Ha Te, Lo naTodisionorito aereHepaii
mixxpebuesux auckis (QMX[) BMBY4EHO HegocTaTHLO,
BBaXaloTb, Lo 75 % etionorii AMX[ mae reHeTuyHy npu-
pogy [7]. [oBHOreHOMHi ZOCTimKEHHS MOKa3any BaXI MBI
acneKTn reHeTUYHVX nonimopdiamis. OQuH i3 HUX — 3Hady-
wi ans possutky AMX[ nonimMopdismu Bigpi3HAOTECS B
Pi3HUX ETHIYHWX | pacoBux rpynax. HuHi Bigomo noHag 20
nonimMopdiamis, WO acowinoBaHi 3 BUHMKHeHHSM OMXI.
3HaHHA reHeTUYHMX BapiaHTiB, acoLiNOBaHWX i3 AereHe-
paTVBHUMM MpoLiecamu y MikxpebLeBmx anckax, 3pobuTb
pearnbHUMKM NepcoHaniaoBaHy Tepanito Ta NPorHo3.

Merta po6otu

BuaHayeHHs 383Ky AereHepaTUBHUX 3MiH MXXpebLieBux
Aunckis L5-S1 ta L4-L5 3 ogHOHYKNeoTuaHWMu BapiaHTa-
mu konareHiB COL2A1rs2276454, COL2A1rs1793953,
COL9A1rs1135056, COL11A1rs1676486 B eTHi4HMX
yKpaiHuiB.

Marepiaau i MeToAU AOCAIAKEHHA

ObcTexunnm 90 xsopux i3 AMX[ L5-S1: 38 (42 %) xiHok
i 52 (58 %) yonosiku Bikom 34,49 + 6,72 poky; 50 xBopKX
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i3 AMX L4-L5: 26 (52 %) xiHok i 24 (48 %) qonosiku
BikoM 34,49 * 6,72 poky; 66 ocib rpynu nopiBHAHHS: 36
(55 %) xiHok i 30 (45 %) yonosikis Bikom 35,00 6,51 poky.

BinbLuicTb NavjieHTiB Manu Tpusanuii 6onbLOBMIA CUH-
ApoMm (y cepenHboMy NpoTAroM 1 poky), SKuUi He 3HKKaB
BHaCMi[OK KOHCEPBATUBHOTO MiKyBaHHSI; Lie CTarno npueo-
[IOM 3BEPHEHHS 10 NiKyBaribHOI YCTaHOBM Ta XipypriYHoro
BTPYyYaHHs1. [pyny BUNaZoK Cknanu nauieHTy nepeBaxHo
3 TPETBLOIO Ta YETBEPTOH CTadiIMU OCTEOXOHAPO3Y. Hai-
yacriwe roctpy hady 3axBOPIOBaHHA AiarHocTyBamm B
XiHOK i Yonosiki Bikom 30—40 pokis.

Y rpynax BUNaAoK i KOHTPOMb KiNbKiCTb MaLieHTiB,
SKi Kypunu, Manu LiyKpoBwid fiaber, rinotepios, HagMipHi
(hisnyHi HaBaHTaxeHHs, TpaBmm xpebTa, HagMIpHY Bary,
PYXOBY OIHOMaHITHICTb, HE Mana CTaTUCTUYHO 3HaYYLLOT
pisHuui. LWOE Bcix 06CTEXEHMX XBOPUX Bignosigano
hisionoriuHiri Hopmi. TpaBma xpebTa nepeaysana aere-
HepaTvBHUM 3MiHaMm Y ~10 % XBOpUX, i KINbKICTb BUNaAKIB
CTaTUCTMYHO 3HAYYLLIO He BIAPI3HANach y rpynax. Yyac-
HVKaM JocnigKeHHs BukoHann MPT.

Y rpynu KOHTPONIO yBinLWM ocobu 6es 3apeecTpo-
BaHux MPT-natororii.

Yci obeTexeni npoxvBany Ha TepuTopii Ykpainu Ta
Hanexanw fo eTHiyHoi rpynu Caucasian.

O6’ekT JOCNiMKEHHST — BEHO3HA KPOB MaLieHTIB i3
LlereHepaTBHUMU YPaKEHHSMU MixXxpebLeBMX ANCKIB i
300pOBUX AOHOPIB. BEHO3HY KPOB OTpUManu B pesynbrari
BEHOMYHKLII.

TunyeanHs COL2A1rs2276454, COL2A1rs1793953,
COL9A1rs1135056, COL11A1rs1676486 3giicHunu, Bu-
kopucToByto4m Habip Tag Man Universal PCR Master Mix
(Applied Biosystems, CLLUA) i Tag Man SNP Genotyping
Assays ans Bu3HadeHHs nonimopdiamis (Applied
Biosystems, CLLUA). [locnimkeHHs 3aiicHnm cnevjanicty
B ranysi monekynsipHoi Gionorii Ta Gioximii Bigainy Heipobi-
oximii Y «IHcTuTyT Hempoxipyprii imeHi A. . PomogaHosa
HAMH Ykpainm» Ha npunagi CFX96 (Bio-Rrad, CLUA).
CepTudbikaT BU3HAYEHHS BUMIPIOBAbHUX MOXITMBOCTEN
Ne MNT-322/21 Big 28.07.2021 p. po 27.08.2023 p.

KOHTEKCTHI NoCnigoBHOCTI /151 BU3HAYEHHS NoniMop-
(hi3miB reHiB konareHis:

COL2A1rs2276454
CTGTAACCTCAGTACTTACCCTGTCIA/G]
CCTTTGGGCCCAGCGATACCAGCTG

COL2A1rs1793953
AGGACCCCTCTAGTGTCTCAGGCTCIA/G]
TTCACTCAGTTTCAACCTGCAAGT

COL9A1rs1135056
GCAAGGAATACTCACAGGAAGCCCCIC/T]
GGGGTCCTCGGGGTCCCACCTCTC

COL11A1rs1676486
TCTTGTTAACATATACTTACTGGAGIA/G]
CCCAGGAGGCCCTGGAAGACCACTG

leHoTvnm nonimopdpHux nokycis COL2A 1rs2276454,
COL2A1rs1793953, COL11A1rs1676486, COL9A3
rs1135056 Bn3Ha4anm METO4OM anenbHOT AUCKpUMIHaLLT,
3acTOCOBYHOUM nporpamHe 3abesneveHHss CFX96 Real
Time PCR Detection System.
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CTaTucTuyHe onpautoBaHHA JaHUX 34INCHUNN 3
BMKOPUCTaHHAM 3aranbHOLOCTYMHOI on-line mporpamu
SNPStats [15,16]. YacTotn po3noginy reHoTvnis y BUGIpL
naLlieHTiB NepeBipanv Ha BiAXWNeHHs Bif piBHOBar Xap-
ai-BariHbepra. Mporpama Ana aHanisy 4acToT reHoTUnMiB
Mi BUGIpKamMm BUKOPUCTOBYE KOLOMIHAHTHY, JOMIHAHTHY,
peLecuBHY, CynepaoMiHaHTHY Ta NoragauTBHY Moaeni
po3paxyHky. LLIaHC BUHMKHEHHS KNiHIYHOT 03HaKM 3anexHO
Bifl HAsBHOCTI noniMopdHMX BapiaHTiB npu GiHapHOMY
aHaniai (BMNagoK, KOHTPOITb) BU3HAYAETLCS LLMSAXOM Noric-
TWYHOTO PerpeciHoro aHaniay; NiacyMOBYETLCA SiK YacToTa
reHOTMNIB, IXHE BiAHOLLIEHHS, BiAHOLIEHHS WwaHcis (BLL) i3
95 % posipunm iHTepsarnom ([l). Mporpama Takox Hagae
pesynkTaTv TPbOX BUAIB NOPIBHSIHB: 3 OAHIEN 3aranbHO
pedepeHc-KaTeropieto, a Takox NonapHi NOPIBHSAHHS, Nig
yac sikmx Takox obpaxosytoTb BLL i3 95 % [I. PisHuuto npm
MOPIBHSAAHHI BBaXXanM CTaTUCTUYHO 3HadyLLoto npu p <0,05.

PesyAabTati

[na pocnimkeHHs 3MiH y po3nogini anenis rewis y
nonynauii, Wo BUKAMKaHI MyTaLisaMu, BUKOpUCTanu
TEOPETUYHUI KpUTEPI NPaBOMIPHOCTI BUCHOBKIB LLOA0
BiANOBIAHOCTI PO3MOAiNYy YacTOT FeHOTUNIB Y KOHTPOSTBHIN
rpyni 3aKoHy reHeTUYHoi piBHoBaru Xapgi—BaiH6epra.
Mepesipka po3noginy 4acToT reHOTUMIB AOCHIMKEHNX
BapiaHTiB COL2A1rs2276454, COL2A1rs1793953,
COL9A1rs1135056, COL11A1rs1676486 y rpyni KoH-
TpOnb nokasana BignoBifHICTb 3akoHy piBHOBaru Xap-
Ai—-BaiHbepra.

COL2A1rs2276454. l'eHoMHa nokanisauis:
chr12:47982508G>A (GRCh38.p13); 34 ek3oH, ogHo-
HykrneotuaHun BapiaHT (OHB) TpaHcKpunuinHWi BapiaHT
NM_001844.5:¢.2295C>T, cuHoHiMHui: = Gly, yacToTa
MiHOPHOrO anens B pisHux gocnigpkeHHsx: A—0,38-0,40.

JocnimkeHHs YacToT anenis i reHoTUNIB Yy MaLlieHTiB
nokasarno, Lo B 3aranbHir rpyni G:A ctaHosuTs 0,67:0,33,
y rpyni Bunagok — 0,69:0,31, y rpyni koHTpors — 0,64:0,36;
yacrotu reHotunie G/G, G/A, A/Ay 3aranbHin rpyni— 0,45,
0,44, 0,12 signosigHo; rpyni Bunagok — 0,49, 0,40, 0,11
BignoBigHo; y rpyni koHTporb — 0,39, 0,48, 0,12 BignosiaHo.

HocnimxeHHst acouiauii reHotunie G/G, G/A, A/A
COL2A1 rs2276454 y naujeHTis i3 L4-L5, L5-S1 OMX[
nokasarno MOXNBE NPOTEKTUBHE 3HAYEHHs anens A B
yonosikis i3 AMX[ L5-S1 (mabn. 1). WaHc HasBHOCTI
reHotuny G/A COL2A1rs2276454 y rpyni BUnagok cepen
YOroBIKiB CTAaTUCTWYHO 3HAYyLWO B 3,7 pa3a HUXYWA,
Hix reHotuny G/G (BLU (95 % Al): 0,27 (0,103-0.800)
X2= 6,02, p = 0,015). Y Biggini L4-L5 cTatuctyHo 3Ha-
YyLMX BigMIHHOCTEM 3a PO3MOAINOM YacTOT FEHOTUMIB
rs2276454 COL2A1 He BUSIBUNN.

COL2A1rs1793953. NeHoMHa nokanisauis
chr12:47999743G>A (GRCh38.p13); yacTota anens A
y pisHux gocnimkeHHsx: 0,10-0,65, OHB, iHTPOH.

Yacrorta anenis y nauieHTiB y 3aranbHin rpyni G:A
craHosuTb 0,40:0,60, y rpyni Bunagok —0,41:0,59, y rpyni
koHTponb — 0,39:0,61; yactotn reHotunis G/G, G/A, A/A
y 3aranbHii rpyni — 0,14, 0,53, 0,33 BignoBiaHo; B rpyni
sunagok — 0,16, 0,51, 0,33 BianosigHo; y rpyni KOHTPOMNb
-0,12, 0,55, 0,33 BianosigHo.

DocnigxenHs acouiauii COL2A1rs1793953 y
naujenTis i3 AMX[ L4-L5, L5-L4 nopiBHsHO 3 rpynoto
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Ta6nuus 1. AHania acouiauii reHotunis G/G, G/A, A/A (COL2A1rs2276454)

i3 PU3NKOM BUHUKHEHHA

nereHepallii Mxxpebuesoro aucka L5-S1

L5-81 ren COL2A1 (rs2276454) Bunapok, koHTponb (n = 90, n = 66)

| [recorwn __|Bunanox __[Kowrpons | BLUI(95% 1)

KiHkm G/G
G/A
AA
GIG
G/A

AA

Yonosiku

16 18 1,00
18 14 0,69 (0,26-1,82)
4 4 0,89 (0,19-4,15)
28 8 1,00

18 18 0,27 (0,10-0.80)*
6 4 2,33 (0,53-10,35)

2= 6,02, p=0,015

Tabnuus 2. MNopisHsHHS acouiauii reHotunie C/C, C/T, T/T (COL9A3rs1135056)
i3 fereHepauieto Mixxpebuesoro ancka L5-S1 mix rpynamm iHoK i Yonosikis

L5-S1 reH COL9A1rs1135056 Bunapok, koHTponb (n = 90, n = 66)

revorn | [Bumagoc [ Kowrpon. (B @5 %) |
C/C KiHku 18 14 1,00
Yorogiku 16 14 1,12 (0,41-3,06)
CIT Kinkm 12 18 1,00
Yonosiku 26 12 3,25 (1,20-8,84)*
TT KiHku 1,00
Yonosikn 6 4 1,00 (0,17-5,98)

*1x%=5,50; p = 0,020

Ta6nuus 3. AHanis acoujauii BapiaHta COL11ATrs1676486 3 pu3nkoM BUHUKHEHHS!
nereHepalii Mixxxpebuesoro aucka L5-S1

L5-81 ren COL11A1rs1676486 Bunapok, koHTponb (n = 90, n = 66)
e [donosn |

BIL (95 % 1)

GIG 22 24
G/A 12 10
AA 4 2

Bl 95% )

1,00 32 26 0,74 (0,34-1,62)
0,76 (0,28-2,12) 20 4 5,46 (1,60-18,47)*
0,46 (0,08-2,75) 0 0 -

*; 2= 8,29; p = 0,004

Ta6nuus 4. MNopiBHsaHHS acouiauii BapiaHTa COL11ATrs1676486 i3 puankom
BUHVKHEHHS AereHepallii MixxpebueBoro aucka L5-S1y rpynax xiHoK i Yonosikis

L5-S1 reH COL11A1rs1676486 Bunapok, KoHTponb (n = 50, n = 66)

[reson | |Bumagor___[Kowrpon= __| B 85 % 1)
GIG 22 24

XKiHku 1,00

Yonosiku 32 26 0,74 (0,34-1,62)
G/A XKiHku 12 10 1,00

Yonosiku 20 4,17 (1,07-16,82)*
AA KiHku 4 2 1,00

Yonosiku 0 0 -
GIG Yonosiku 32 26 1,00
G/A 20 4 4,06 (1,23-13,38)*
AA 0 0 -

* x2=4,17;p=0,04; % x*=

178

5,80; p = 0,02

6e3 ypaxeHb xpebTa He BUSIBUIO 3B’A30K HAsSBHOCTI
noniMopcHNX BapiaHTIB i3 AereHepaTMBHUM NPOLECOM.

COL9A1rs1135056. NeHomMHa nokanisauis —
chr6:70252130T>C, (GRCh38.p13) NC_000006, 28
€K30H; OJHOHYKIEOTUAHWIA MiCeHC BapiaHT. Pesynerar Ba-
piaHta NM_001851.6:¢.1862A>G, GIn[CAG]>Arg[CGG].
YacroTa anensa C 0.27-0.41.

Y Hawomy pocnigkeHHi yactota anenis COL9AT
rs1135056 y 3aranbHiv rpyni nauieHTiB CTaHOBUTb
T:.C - 0,67:0,33, y rpyni Bunagok — 0,69:0,31, y rpyni
KoHTponb — 0,64:0,36; yactotn reHotunis T/T:T/C:C/C
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y saranbHin rpyni — 0,45:0,44:0,12 signosigHo; y rpyni
Bunagok — 0,49:0,40:0,11 BignosigHo; y rpyni KOHTPOMb
-0,39:0,48:0,12 BignosigHo.

MopiBHsHHS reHoTuniB y nauieHTis i3 AMX[ L5-S1
nokasaro, Lo LwaHc HasiBHocTi reHoTuny T/Cy 3,25 pasa
BuWmiA y vonosikis (BLU (95 % Al): 3,25 (1,20-8,84),
¥2=5,50, p=0,020) (mabr. 2). ¥ rpyni naujieHTiB-40noBikiB
i3 AMX[ L4-L5 Takuin 38’30k HE BUSIBUIIN.

COL11A1rs1676486. 'eHomHa nokanisauyis
chr1:102888582A>G, (GRCh38), ogHOHYKNeoTUaHMIA
MiCeHC BapiaHT, 62 ek30H. TpaHCKPUNUiiHWIA BapiaHT:
XM_017000334.1:¢.4756T>C. Pe3ynbtat BapiaHTa
Ser1535Pro.

Yacrtotu anenis y 3aranbHiii rpyni obcTexeHux cTa-
HoBnsaTb G:A — 0,81:0,19; y rpyni Bunagok — 0,78:0,22;
y rpyni koHTponb — 0,86:0,14; reHoTtunis G/G, G/A, A/Ay
3aranbHii rpyni—0,67, 0,29, 0,04; y rpyni Bunagok — 0,60,
0,36, 0,04; y rpyni koHTponb — 0,76, 0,21, 0,03.

Mig yac cTaTMCTUYHOrO OMnpaLtoBaHHs pesyrnbTaTia
reHoTunyeaHHa COL11A1rs1676486 y nauieHTiB BU3Ha-
yunm B 5,46 pasa nepeBaxaHHs! LWaHCIB BUsiBNeHHs G/A
reHoTmny B Yonosikis i3 AMX[ L5-S1 (BLU (95 % AI): 5,46
(1,60-18,47), x2=8,29; p = 0,004) (mabn. 3). BuzHauunu
CTaTUCTWYHO 3HauyLLo (B 4,17 pa3a) BinbLLy YacToTy LwaH-
ciB HasBHocTi reHotuny G/A npum L5-S1 IMX[ y yonogikis
nopiBHsHO 3 xiHkamu (BLU (95 % [Al) 4,17 (1,07-16,82),
X2=4,17; p = 0,04) (mabn. 4). Pesynerat nigTBepmxeHo
LUMSIXOM MOPIBHSHHSA YaCTOT FeHOTUNMIB Y rPyni YOMOBIKIB i3
L5-S1 AMXL: waHc HasisHocTi reHoTtuny G/Ay 4,06 pasa
BULLMI 3a Takui ans reHotuny G/G (BLU (95 % [il) — 4,06
(1,23-13,38), 2= 4,17, p = 0,04) (mabn. 4).

COL11A1rs1676486 acouiiioBaHuii i3 NigBULLIEHOIO
yytnueicTio go L5-S1 AMX[ npu KOQOMiHaHTHIl i Jo-
MiHaHTHIn mMogensx HacnigyeanHs: BLU (95 % [JI) 3,36
(1,57-7,22), x*= 10,06, p = 0,002 Ta 2,08 (1,03-4,21),
¥2= 4,26, p = 0,04 BignosigHo. KoxHa 3 LMx Mogeneii
CBiAYMTb PO PU3NKOBE 3HaYeHHs reHoTuny A/A Ta anens
*IA. 3rigHo 3i 3HayeHHsMKM AIC, GinbLu iMOBIpHOIO € J0-
MiHaHTHa mopenb cnagkoBocTi (AIC = 212,2) (mabs. 5).

06roBopeHHA

KonareHn — Monekynu 3 doyHKuUieto NigTPUMKK hopmm 1
apXiTekTypu TkaHMHW. OCHOBHI CTPYKTYPOYTBOPIOBAanbHI
konarenn A — kon |l, kon IX, kon XI. Kon Il i kon XI —
ibpunspHi konarenu: kon Il yTBOptoe po3aranyxeHy
CTPYKTYpY, a kon Xl Mae 3HayeHHs Ans perynioBaHHS
TOBLMHK ¢pibpun kon |l wnsixom hopMyBaHHS reTepo-
i6pun kon 11/ kon XI. Kon IX — kopoTka monekyna, Lo
N-KiHLieM 3aHyprOETBCA B MPOCTIP Mixk BonokHamu kon Il i
kon XI. ®ibpunm mix co60t0 NOEAHYIOTHCS KOBANEHTHUMM
3B'sI3kamm 3a y4acTo cneuudivHnX JOMEHIB.

KoxHa aMiHOKMCIOTa B apXiTEKTOHILi KornareHoBMX
CTPYKTYP Bigirpie ocobnuay ponb. MopyLUEHHs! NEPBUHHOT
CTPYKTYPM KOMareHiB mMatTb BaX/IMBE 3HAYEHHS Ans
NPOCTOPOBOI OpraHi3awii, rgpOKCUNIOBaHHS Ta CTIMKOCTI
[0 fiji npoTeoniTniHuX depmenTie. Mogudikauii B reHax
KonareHiB MOXyTb f10Kani3yBaTUCA B IHTPOHHI YaCTUHI, LLO
MOXe NPU3BOANTI 0 MOPYLLEHHS PErynsLii TpaHCKpMnLii,
pospisaHHs monekynn MPHK. 3MmiHn pisHoro xapaktepy
MOXYTb CTOCYBATUCS EK30MHOI YaCTUHW reHa. Y pasi oaHo-
HYKNEOTUOHMX BapiaHTIB Lie MOXyTb ByTW MICEHC 3aMmiHu,
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Ta6nuus 5. Acouiauis KOAOMiIHaHTHOI, JOMIHAHTHOI, PEeLLeCMBHOI Ta cynepaoMiHaHTHOI Mmogenew cnagkoBocTi COL11A1rs1676486 i pusmky L5-S1

fereHepaLlii Mixxpebuesoro aucka

OpwuriHaAbHI AOCAIAKEHHS

L5-S1 reH rs1676486 Bunapok, kKoHTponb (n = 90, n = 66)

Bunasio
KogomiHaHTHa GIG 54 (60,0 %)
G/A 32 (35,6 %)
AA 4 (4,4 %)
[omiHaHTHa GIG 54 (60,0 %)
G/A-AIA 36 (40,0 %)
PeuecuHa GI/G-G/A 86 (95,6 %)
AA 4 (4,4 %)
CynepaomiHaHTHa GIG-A/A 58 (64,4 %)
GIA 32 (35,6 %)

BU (95 % 1)

50 (75,8 %) 1,00 0,046

14 (21,2 %) 3,36 (1,57-7,22)*
2(3,0 %) 0,54 (0,09-3,08)
50 (75,8 %) 1,00 0,014
16 (24,2 %) 2,08 (1,03-4,21)*
64 (97,0 %) 1,00 0,290
2(3.0 %) 2,05 (0,99-4,26)
52 (78,8 %) 1,00 0,053
14(21,2 %) 0,49 (0,23-1,01)

214,2

212,2

216,3

212,7

P lac

*1 2= 10,08, p = 0,002; #: x2= 4,26, p = 0,04

LLIO HEe NPW3BOAATL A0 3aMiHM aMiHOKMCIOTK, ane 3amiHa
KOZIOHY MOXe OyTn 3HauyLLo Ans perynsuii TpaHcnsii.
MiceHc BapiaHT i3 3aMiHOK aMiHOKUCNOTN MOXe ICTOTHO
MO3HAYNTUCS Ha BNACTUBOCTSIX MOIEKYNMW KOMareHy.

3icTaBneHHs reHeTM4HOI Moaudikauii Ta yHKuio-
HanbHOro po3naay € AOBOIi CKNaaHUM 3aBAaHHSAM. BTim,
HUHI BXe BiOMO 6arato CTPYKTYPHMX 3MiH, LLO BU3HaYa-
HOTb KNiHIYHWMI diarHo3. BapiaHTy aMiHOKWUCIOT Y Konare-
Hax MaKTb Pi3Hi 3a CUITOKD KNiHiYHI Hacnigku. Tak, oeski
3 HMX HECYMICHI 3 XUTTSIM, AesiKi NpU3BOaATb 40 Baj
po3BUTKY, @ BinbLUiCTb MoAMdIKaLIN NPOSBNSIOTECS AK
NPUCKOpPIOBaYi CTapiHHa abo Tpurepy 3axBoptoBaHb. [1o-
CIiIKEHHS BKa3yH0Tb, LLIO FEHETWUYHI BapiaHT HEOAHAKOBO
BMAMBAIOTb Ha KMiHIYHI NPOSBY Cepen PisHUX ETHIYHWX
rpyn. OawH i3 nigxoaiB 4O BUBYEHHS POMi FeHeTUYHOro
BapiaHTa B (popMyBaHHi KNiHIYHOI 03HaKW — MeToZ Buna-
[OK-KOHTPOMb, LU0 A@€ 3MOry 34iNCHUTM NOLLYK acoLliaLiv
KMiHIYHWX NPOSIBIB | reHETUYHMX BapiaHTIB.

[locnimxeHHs reHeTUYHUX acouliaiv i3 L5-S1 AMX[,
CBigUMTb NpO HasBHICTb 3B'A3KY 3 COL2A1rs2276454, i
BapiaHT COL2A1rs2276454 moxe MaTh NpOTEKTUBHE
3HAYEHHA NS BUHUKHEHHS! AereHepaTuBHUX 3MiH A
y yorogikiB. OgHUM i3 NosicHeHb Moxe OyTu Te, WO
3amiHa G Ha A B noauuii chr12:9.47982508 npnaBoagntb
[0 3amiHun kopoHy rmiunHy GGC, skmii y MPHK naHutora
a1 kon |l mae yactoTy BusBneHHs 29 % Ha nepeBaxHUI
3a yacrtotoro (47 %) kogoH rnumuiHy GGU. Bigomo, wo
LUBWAKICTb BKIMYEHHS aMiHOKUCIOT Y YacTilli KOLOHM
Buwa [17]. Moxnumeo, nepesarn Ans npouecy TpaHcns-
Lii BaXnuBi Npu penapawii AereHepaTnBHUX NPOLIECIB.
Y BOCRiMKEHHAX iHLIMX aBTOPIB BU3HAYEHO KOpensLioo
BapiaHTa COL2A1rs2276454 i3 pereHepaTUBHUM NHOM-
6anbH1M ckonio3oM B 0cib i3 kopericbkoi nonynsii [18];
3 JereHepauieto MixxpebueBoro aucka B nauieHTiB i3
kuTancbkoi nonynavii [19]; 3i 3MiLLleHHAM Aucka CKpoHe-
BO-HVDKHBOLLIENENHOTO cyrnoba npy CKPOHEBO-HUKHBO-
LenenHoMy posnagi [20].

DocnimxeHHs acouiauii COL2ATrs1793953 y na-
uienTiB i3 AIMX[ L4-L5, L5-L4 nopisHsHO 3 rpynoto 6e3
ypaxeHb XpebTa He BUSIBUIO 3B’130K HAsiBHOCTi MOiMOop-
(hHVX BapiaHTIB i3 AereHepaTUBHUM NPOLECOM. B iHwmx
pocnimxeHHsax [19] nokasaHO MOXNIMBY MPOTEKLiAHY
ponb COL2A1rs1793953 y possutky AMXM. Y gocni-
[DKEHHI BUNa[0K-KOHTPOMb BUSIBUN MOXITUBY acoLliaLito
COL2A1rs1793953 3 MagmbynsapHum npormatiamom [20].

HuHi foBEOEHO BaXIIMBICTb FEHETUYHIX MOAMGIKALIN
COL9A2 i COL9A3 onst BUHWKHEHHS AereHepaTUBHUX

Maronoris. Tom 19, Ne 3(56), BepeceHb — rpyaeHb 2022 p.

npoueciB Mixxpebuesux auckis [11]. 3HayeHHs a1l
naHutora B AMX[1 noka3aHo B eKcrnepuMeHTarbHOMy
pocnimkeHHi 3 Col9a1-/- muLLamu, ki MatoTb BignoBsigHi
MOBEAIHKOBI Ta CTPYKTYpHi aHomanii [21]. BuseneHy B
HaloMmy AocnimkeHHi acouiauito rs1135056 3 L5-S1
OMXI MOXHa MOSICHATK TUM, WO Nig Yac TpaHKpunuii
rs1135056 koOoOH rmoTamiHy 3aMiHIOETLCS KOJOHOM ap-
rininy, GIn[CAG]>Arg[CGG], NM_001851.6:¢.1862A>G.
[myTamiH — nonsipHa He3apsxeHa aMiHOKucnoTa, a
apriHiH — OCHOBHa aMiHOKWCMOTa, 3A4aTHa YTBOPKBATH
BOZOPOAHI 383K, 3MiHIOKUM B TaKWIA CMOCIG NpOCTOPOBY
opraHisaujto. 3amiHa Moxe 6yT1 NpUYMHOI BNMMBY Ha
BMACTMBOCTi KOMMIEKCOYTBOPEHHS | B caMOMy TpuraH-
LtoroBomy TponokonareHi IX, i npu B3aemogii 3 kon Il.
Bigomo Takox, wo 621 nosuuis amiHokucnot al naw-
Ltora kon IX nokanisyeTbcs B AinsHLj, WO Bianosigae 3a
afreavBHi BnactueocTi binka [22]. CyvacHi gocnimKkeHHs
rs1135056 nos’si3ytoTh i3 cuHapomom ICTEV (BpomkeHa
koconanicTb) i xgopoboto Kashin-Beck [23].

[eHeTWMYHI JocnimKeHHs BUSIBUMK acoljaiio 3 ae-
reHepaTMBHWMM npolecamu y mombansHoMy Bigaini
xpebTta COL11ATrs1676486 [24]. Wu F. et al. y pesynbrari
MeTaaHani3y nokasanu acoujiauito COL11ATrs1676486 i3
YYTIMBICTIO JO AereHepalii MixkxpebLeBoro avcka npu
KOAOMiHAHTHIN, JOMIHAHTHI | PELLECUBHIA FEHETUYHMX
MOAENsX YCnaaKyBaHHS. ABTOPU BUSIBUIU, LLIO €THIYHA
HanexHiCTb He € [Kepenom reTeporeHHocTi [25].

Y HaLLoMy OOCTiMKEHHI TaKOX NOKa3aHo acouiaLjto L5-
S1 OMX] y yonosikis i3 BapiaHTom COL11A 1rs1676486.
MoxnnBo, acouialisa noe’s3aHa 3 3aMiHOK nig Yac
Tpaxcnauii Ser1535Pro. MponiH y TpeTboMY NOMNOXeEHHi
TpunenTuay (G-X-Y) rigppokcmnboBaHuin y aesikix abo BCix
naHutorax konareHy. gpokcunponiH i nponiH cnpusiioTb
YTBOPEHHIO CTabinbHOI TpucnipanbHoi CTPYKTYpM, Lo
Hapgae monekyni miyHocTi. Mogudikauis Ser1535Pro no-
kanisyetbcst 6ins C-kiHuesoro nponentuay (1543-1563),
L0 Ma€e KPUTWUYHE 3HAYEHHS ONs CUHTE3Y NpOKonareHy
XI, oro cekpedii Ta [o3piBaHHA 4O TPOMOKOMareHy, a
TakoX camockrnagaHHs cidpun kon Xl i retepodpibpun
kon Il / xon Xl y BonokHa. 3amiHa Ser1535Pro moxe 6yTu
KPUTUYHOI Ans hOpMYBaHHS MPOCTOPOBOI OpraHisavii
EKCTPaKIITMHHOTO MaTPUKCY, @ OTXXe BMIIMBATU Ha (PYHK-
LioHarnbHi BNacTUBOCTI TKaHUHK [26].

HocnimpxkeHHs acouiauii L4-L5, L5-S1 OAMX[, ske
3AiMCHUNKW, NOKa3ano BiACYTHICTb CTAaTUCTUYHO 3HAYYLLMX
acouiauin L4-L5 OMX[ i3 reHETU4HUMMU BapiaHTamu
COL2A1rs2276454, rs1793953, COL9A1rs1135056,
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COL11A1rs1676486. MMosCHEHHsIM TaKoro pesynsrary,
KpiM HefoCTaTHBOI KiNbKOCTi AoChiMKeHb, Moxe ByTu
MEeHLUA 3anexHiCTb AereHepalii LbOro Mixxpebuesoro
[ucKa Bif reHeTUYHKX 3MiH konareHis. Moxnueo, Heo6-
XiOHWIA NonireHHW aHania Ans BUSBNEHHS MOMIreHHUX
acoujaujn.

BucHoBKU

1. Anenb A COL2A1rs2276454, imoBipHO, Mae
MPOTEKTUBHE 3HAYEHHA A9 BUHWUKHEHHS L5-S1 OMX[
y vorosiki (BLL (95 % Al): 0,27 (0,10-0,80), x*= 6,02,
p =0,015).

2. DocnimkeHHs HasisHocTi COL2A 1rs1793953 y na-
LieHTiB i3 L4-L5, L5-S1 AMX[] He nokasano cTaTucTMYHO
3HauyLLOi acouiauji 3 AereHepaTVBHUM NPOLIECOM.

3. Anenb T COL9A1rs1135056 acouitoeTbes i3
L5-S1 IMX[ y 4YonoBikiB NOPIBHAHO 3 rPyrnoto XiHOK i3
L5-S1 AMXL (BLU (95 % Al): 3,25 (1,20-8,84), x*= 5,50,
p=10,02).

4. HasiBHicTb anensa A COL11A1rs1676486 acodiito-
etbed 3 L5-S1 AMX[ y nauienTis-yonosikis (BLU (95 %
[I): 5,46 (1,60-18,47), x>= 8,29, p = 0,004) Ta nopiHsHO
3 xiHkamu (BLU (95 % [Ll): 4,17 (1,07-16,82), x>= 4,17,
p = 0,04). Tun cnagkosocti COL11A1rs1676486 — no-
MiHaHTHUI (BLU (95 % [l): 2,08 (1,03—4,21), x2= 10,06,
p =0,002)

MepcnekTMBu nopanblumMx gocnimkeHb. Baxnvee
3HAYEHHS TeHETUYHMX OOCNimKeHb ANS BNPOBaMKeHHS
NEPCOHiikoBaHOI MeaWLMHI Ta NPOTHO3Y AMKTYE Heoo-
XiOHICTb BCTAHOBNEHHS acoujaLii reHeTUYHIUX BapiaHTIB
3i 3HaUyLLWMMK B COLiaribHOMY acnekTi AereHepaTMBHUMM
npouecamMn MixkxpebLesnx auckiB. [ns BAOCKOHANEHHS
pesynsrariB HeobxigHe 36inbLUEHHS rpyn AOCIIMKEHHS, a
TaKOX 30iiCHEHHS! GiNlbLL JOCKOHAIOro NOMireHHOTo aHariay.
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OpwuriHaAbHI AOCAIAKEHHS

OujHI0OBaHHA e(peKTUBHOCTI BAKOHAHHA aHTUPEPAIOKCHUX OnepaLii

y nauji€eHTIB i3 rpuXKero CTPaBOXiAHOrO O0TBOPY AiadparmMmu

A. B. KatumeHko21AE B, C. KpaBueHko +ABCD B, M. KAMMeHKO (DTAEF
A. H. Cepreesa*B¢ C. M. KpaBueHko »2ABC B, C, Tkauop( > *1DE

13anopisbKkuit AePXaBHUI MeAUYHUI yHIBEpCUTET, YKpaia, 2KaiHika «Motop Ciun, M. 3anopixxsa, YkpaiHa

A - KOHLIEMNLLS Ta AU3aMH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

3aranbHOBU3HaHWIA «30M0TWIA CTAHAAPTY Y XipypriYHOMY NikyBaHHi Fpypk CTPaBOXIAHOTO OTBOPY AiadparmMu — nanapockoniyHa
dyHaonnikawis 3 kpypopadieto. BTim, akTyanbHUM 3anuLLaeTbes MMTaHHA LWoao Bubopy metogdy dyHaonnikavii 4ns nokpa-
LLIEHHs1 pe3ynbTaTiB OnepaTuBHOMO BTPYYaHHS!.

MeTta po60TH — BU3HaYeHHS! ehEKTUBHOCTI aHTMPEITIOKCHIUX BTPYYaHb | YacToTU nicnsionepaLinimx aucdarii y nalieHTis
i3 rPUXXEr0 CTPaBOXiAHOMO OTBOPY Aiadparmu.

Matepianu Ta metogu. MpoaHanisyBanu nokasHuku 38 XBOpWX y paHHbOMY i BigaaneHoMmy nicnsionepauiiHux nepiogax,
npoonepoBaHuX i3 3acTocyBaHHAM dyHAonmikavii 3a HicceHom i Tyne, 3 iHTerpanbHUM OLiHIOBaHHSIM NPOSIBIB CUHAPOMY AUC-
darii. Y 17 (44,7 %) nauiexTis (nepLua rpyna) 34iicHUnM nanapockoniyHy 3agHto kpypopadito 3 dyHaonnikauieto 3a HicceHom
y mopudikauii Short-Floppy-Nissen; y 21 (55,3 %) xsoporo (gpyra rpyna) — 3aaHto kpypopadito 3 dpyHaonnikauieto 3a Tyne.

Pesynkratu. Y nicnsonepauiiHoMy nepiodi iHTEHCUBHICTb D00 3a PeRTUHIOBOIO LUKanot MiHiManbHa B 70,6 % i 71,4 %
BUNagkis, nomipHa —B 23,5 % i 14,3 %, cunbHa —B 5,9 % i 14,3 % naujeHTiB nepLuoi Ta Apyroi rpyn BignosigHo. MNepLuni cTy-
MiHb Ancdarii (MOXNMBICTb KOBTATW PiAKY XXy Ta PiAnHY) BCTaHOBUMN Y 5 i3 17 (29,4 %) naujieHTiB nepLuoi rpynu 3 HaCTyNHo
perpecieto B 4 i3 5 xBopvx npoTsarom 5 aHis; y Apyrin rpyni seuwia aucdarii He 3apeectpysanu. 3iCTaBMBLLKM NOKA3HUKM BCiX
LUKan iHTerpanbHOro aHaniay SKOCTi XWTTS NavieHTiB 060X rpyn, BiporigHy pi3HULIO He BCTAHOBUMN.

BucHoBku. Pesynbratv JOCniMKeHHs nokasanm cyMicHiCTb 06ox MeTogiB 6e3 BigMIHHOCTEN 3a piBHEM SIKOCTI XWUTTS Y Big-
JaneHomy nicnsionepaviiHomy nepiogi. HesHauHi BigMiHHOCTi 3@ YaCTOTOI BUHUKHEHHS CHAPOMY Aucdarii nicns onepavii
BKasyloTb Ha NoTpedy GinbLu AudepeHuiioBaHoro nipxomy 40 BUGOPY NNAcTWKW rpuki CTPABOXIAHOTO OTBOPY Aiadparmu.

Evaluation of antireflux surgery effectiveness in patients with hiatal hernia

A. V. Klymenko, B. S. Kravchenko, V. M. Klymenko, L. N. Serhieieva, S. M. Kravchenko, V. S. Tkachov

The generally accepted gold standard in the surgical treatment of hiatal hernias is laparoscopic fundoplication with cruroplasty.
At the same time, the problem of choosing the best method of fundoplication to improve the results of surgical intervention
remains disputable.

Aim. Determination of the effectiveness of antireflux interventions and the frequency of postoperative dysphagia in patients
with esophageal hernia.

Materials and methods. The results of 38 patients in the early and late postoperative period, operated with the use of
Nissen and Toupet fundoplication, with an integrated exhaustive examination of the manifestations of dysphagia syndrome
were analyzed. 17 (44.7 %) patients (first group) underwent laparoscopic posterior crurorraphy with Nissen fundoplication in
the Short-Floppy-Nissen modification, and 21 (55.3 %) patients (second group) underwent posterior crurorraphy with Toupet
fundoplication.

Results. In the postoperative period, the intensity of pain on the rating scale was minimal in 70.6 % and 71.4 %; moderate in
23.5 % and 14.3 %; strong in 5.9 % and 14.3 % of the patients in the first and second groups, respectively. The first degree of
dysphagia (the ability to ingest liquid food and fluids) was observed in 5 of 17 (29.4%) patients of the first group, with subsequent
regression in 4 of 5 patients within 5 days; in the second group there was no dysphagia. When comparing the results of all scales
of integrated analysis of the quality of life of the patients of both groups, no significant difference was found between them.

Conclusions. The obtained data demonstrate the compatibility of both methods, in the absence of differences in quality of life
and patient’s satisfaction in the late postoperative period. Differences in the frequency of dysphagia syndrome after surgery
indicate the need for a more differentiated approach to the choice of fundoplication technique.

cTpaBoxigHoro otopy aiacgparmu (MCOM) [1-3]. Ouc-
(hyHKLiA 3B'A3KOBO-M S30BOrO anapary Ta yTBOPEHHS PuK
CTpaBoXigHoro oTBOpY AiadhparMu Hepiako BinbyBatoTbes
BHACNiZOK aHATOMiIYHMX OCOBMMBOCTEN OpraHi3my, Lo
cchopmyBanmes B nepiog BHYTPILLIHLOYTPOGHOTO pO3BUTKY

lactpoesodhareancHa pedniokcHa xsopoba (TEPX)
— OOVH i3 HaWMOLUMPEHILLNX CTPABOXiAHO-LLITYHKOBUX
po3nagis. MNowwupeHicTb Liei natonorii y kpaiHax €sponu
gocsrae 30,0 %. 3a gaHMMK HAYKOBWX AOCHIIKEHD, OAHA
3 ronoBHUX NpuunH po3suTky MEPX — HasBHICTb rpuxi
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nnoga Ha etani 3aknagky M’si30BUX CTPYKTYP, 3yMOBIEHUX
CnabKiCTo CMONyYHOI TKaHWHK [4,5].

Yepes MCOL, Lo ycknaaHeHa pedhntokc-e3ogaritom,
CMoCTepiratoThb iCTOTHE 3HIKEHHS SKOCTI XKMTTS NALliEHTIB.
Kpim TOro, 3HMKeHHS SIKOCTi XWTTA BiAOyBaeTLCA He NiLe
yepes opraHivHi YLIKOMKEeHHS (XiMiYHi oniku Crnn3oBoi
000MOHKM CTPaBOXo4Y Ta MOPOXHWHW POTa, CTPUKTYPU,
€PO3MBHI ypaXeHHs1 CNW30BOI CTPaBOXOAY; NapWHIIT,
OPOHXIT, NHEBMOHIsl, BpoHxianbHa acTma), ane 1 BHacni-
[,0K KOMOPBiAHMX NOpYLUEHb (TPUBOMM, AENPECii), Lo MO-
XKYTb MOCUNIOBATY TSXKKICTb OPraHivHMX YLLKOMKEHD [6,7].

Y nepeBaxHii BinbLIOCTi gocnimkeHb NokasaHo:
nanapockoniyHa kpypopadisi Mae Taky camy eqekTus-
HiCTb, LLO 1 BigKpWTa TpaHcabooMiHanbHa nnacTuka, ane
3HaYHO NiABWULLYE AKICTb Bidyanisavii onepauiiHoi 30Hu,
Mae CyTTeBi nepesaru B nicrnsionepauiiHomy nepioai,
npuTamMaHHi ManoiHBasuBHOMY BTpy4aHH:o [8,9].

OTxe, «30M0TUM CTaHAAPTOM» Yy MiKyBaHHI rpux
CTpPaBOXigHOro OTBOPY Aiadparmn Ta racTpoesodare-
anbHoi pedhrioKCHOI XBOpobK 3ammLIaeTbes XipypriyHe
BTPYYaHHA LLMISAXOM NlanapocKonivHoi kpypopadii Ta
¢hyHponnikawii y BUnagkax, Konu nikyBaHHs NepLuoi niHii
iHribiTopamv npotoHHoi nomnu (IMM) He Zano NO3UTUBHIX
pe3ynbTartiB, NPOAOBXYE 3HUXKYBATUCh SKICTb XWTTSH abo
MiABULLYETLCA PUSKK BUHUKHEHHS aAeHOKapLMHOMMK B
30Hi racTpoesodparearnsHoro nepexogy [10,11].

[lo TMMYyacoBuMX ycKnagHeHb nicns aHTUPEIIOKCHUX
onepaLin Hanexartb aucdaris Ta 3ayTTs XuBota [12,13].
Brim, 3,0-24,0 % naujieHTiB, SKMM BMKOHaNW nanapo-
cKkoniyHy hyHAonnikawito, NoBigoOMNATL NPO CTINKY
pvicabarito. Ti MOXIMBI MPUUYMHN — HaAMIPHE 30ABMEHHS,
Mirpauis dpyHgonnikaLiiHOT MaHXeTH, a Takox agoonepa-
LiHI nopyLUeHHs MoTopuku cTpasoxogy [14].

[ns 3HWkKeHHs yacToTu aucdarii 6arato gocnia-
HWUKIB BMBYanM yckrnagHEHHs! Nicnsi 3acTOCyBaHHS ABOX
OCHOBHUMX MeToauk: dyHaonnikauii 3a HicceHom Ta
napujaneHoi — 3a Tyne [195].

HuHi akTyanbHAM 3anuLLaeTbCst MTaHHS LLoAo BUGO-
py meTogy dhyHAonnikaLii Ans NOKpaLLeHHs pe3ynbTaTiB
0nepaTuBHOTO BTPYYaHHS y paHHbOMY 1A BigAaneHoMy
nicnsionepaLiiHux nepiogax.

Merta po6otu

BusHaueHHs epekTBHOCTI aHTUPEIIOKCHNX BTPYYaHb
i yacToTu nicnsonepauinHux aucdarii y nauieHTiB i3
TPYXKEr0 CTPaBOXIQHOMO OTBOPY Adiadhparmu.

Marepianu i meToAU AOCAIAKEHHA

Mpoonepysanu 38 nauieHTie i3 TEPX y noegHaHHi 3
rpyXer CTpaBOXigHOro oTBOpY AiadparmMu, SKUM Y
2018-2021 pp. BUKOHANW pi3Hi onepaTuBHi BTPYYaHHS.
Y pocnigxeHHs 3anyuunu 15 (39,5 %) vonosikis i 23
(60,5 %) xiHkn. Y 17 (44,7 %) nauieHTiB (nepLua rpyna)
3iiCHANM NanapockoniyHy 3afHio kpypopadito 3 qyH-
Jonnikauieto 3a HicceHom y moaudikauii Short-Floppy-
Nissen, y 21 (55,3 %) xBoporo (gpyra rpyna) — 3agHo
Kpypopadito 3 pyHaonnikauieto 3a Tyne.

Kputepii 3anyyeHHs B JOCNiAXeHHS — racTpo-
e3odhareantHa pednokcHa XBopoba BHACMIAOK rpui
CTpaBOXigHOro OTBOPY Aiacdparmu, pedniokc-e3odarit
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B, C, D ctyneHiB TspkKkoCTi 3a Jloc-AHoxenecbKoto kna-
cudikaLieto, BiACYTHICTb eeKTy Bif, KOHCepBaTUBHOIO
niKyBaHHs NpoTsroM 6 MicsiLis, Bik noHaz 18 pokis, HasiB-
HICTb NMCbMOBOI IH(POPMOBAHOI 3roau NavjeHTa Ha one-
patuBHe BTpyyaHHs. Kputepii BuknioueHHs — FEPX 6e3
[CO[, sawemneHa CO[, pedniokc-e3odarit CTyneHs
A, NosuTMBHA BIANOBIAb HA KOHCEPBATUBHE MiKYBaHHS.

Mogin xBopmx 3anexHo Big Tuny FCOM 3giicHu-
NN 3rigHO 3 MIDKHApOZHOK knacudikaliet, 3a SKo
PO3Pi3HAOTb 4 TUNKW: NEPLUMA — aKcialbHi WX, Konu
cTpaBoxigHo-wnyHkosui nepexig (CLUM) mirpye Hag
diadparmolo, WIYHOK 3anuWaeTbesa y 3BM4anHOMY
NO30OBXHEOMY MONOXKEHHI, AHO LUMYHKA po3TalloOBaHe
Hux4e 3a CLUM; gpyrvin — napae3odpareanbHi rpuxi,
korv CLUM 3anuiuaeTbes B HOpMansHOMY aHaTOMIYHOMY
MOTIOXEHHI, ane YacTuHa AHa LWNyHKy nponabye yepes
CLUM y3noex HOpManbHO PO3TaLLOBaHOI Kapaii; TPeTin
— 3MiLLaHi rpuki, kKombiHaLis nepLioro Ta Apyroro Tvnie,
LU0 BM3HAYaETbCS NepeMiLLeHHsIM AHa wyHka Ta CLUM
BULLE BiJ AiadpparMu; YeTBEPTUIA TUN XapaKTepU3yeTbCA
NEPEMILLEHHAM Y NOPOXHWHY 3a4HBOTO CEPEAOCTIHHSA
iHLIMX OpraHiB YepEeBHOI MOPOXHWHW (BEMWKWIA YeneLlpb,
TOBCTMI ab0 TOHKWI KuLweuHnk) [16,17] (mabn. 1).

3anexHo Big po3mipy rpmxoBoro aedekra He BUSBU-
1V BIPOrigHY pi3HULI0 Y rpynax gocnigxeHHs, p > 0,05.

AHania HasBHOCTI pedrtokc-e3o¢ariTy y nauieHTiB
060x rpyn 3aincHUNK, 3actocysabLum Jloc-AHKenecbky
knacudikauito (mabs. 2).

He BCTaHOBMMM JOCTOBIPHY Pi3HULIO rpyn 3a cTyne-
HeM TshXKOCTI pecpritokc-e3odarity, p > 0,05.

B obox rpynax OOCRimKeHHs 34incHUNM nanapo-
cKoniyHy 3afH0 Kpypopadito 6e3 BUKOPUCTaHHS CiT-
4acToro TpaHcnnaHTaTa: Hixkv Aiacdparmy ylumeanm 3a
aonomoroto HUTkM V-lock 2,0, Wo He PO3CMOKTYETLCS.
JlanapockoniuHy chyHaonnikawito 3a HicceHom BrkoHanu
B mMoaudikauii Short-Floppy-Nissen (dyHgansHa man-
XeTa BinbHO OXONMOE CTPaBOXIAHO-LLUTYHKOBUI Nepexig,
3aBLOBXKM He Binblue Hix 3—4 cm).

Y BCix nauieHTiB NpoTsroM micsus nicns onepauii
OLliHIOBanu nposiBu ancdarii, BUKOHANM peHTreHOCKONi0
cTpaBoxogy. 1N BU3Ha4eHHS iHTEHCUBHOCTI 60MbOBOIO
CUHAPOMY 3acTOCyBanv YMCIOBY PENTUHIOBY LUKAnYy,
LU0 € LIMCPOBOLO BEPCIEH BidyaribHOI aHAMNOroBOi LUKanm
(Visiual Analog Scale for Pain).

Mpotsirom nepLuoi 4obu nicns onepauii BU3Ha4Yanm
iHTeHcuBHICTbL Gonto B 6anax Bia 0 o 10: 0 — BiacyTHICTD
6onto, 10 — cunbHMiA Ginb. Mpagauis iHWKMX noauuin: 1-3
6anu BusHavanu cnabkun 6inb, 4—6 — nomipHui, 7-10 —
CUNbHWIA. IHTEHCVBHICTb GOMIO OLiHIOBaNM B YCiX XBOPUX
o6ox rpyn.

Yepes 6 MicsLiB yCiM NaLjieHTaM BUKOHAMN KOHTPOIb-
He oOCTeXeHHst ANa BU3HAYeHHs micnsonepauitHux
yCKNafHeHb Y BigaaneHoMy nepiogi.

FAKICTb XUTTS OLHI0OBaNu 3a 4OMNOMOTOK aHKETYBaH-
Hs1, BUKOpUCTanu onutyeaneHuk SF-36 y TepmiHi Big 1 8o
3 pokiB nicns onepadii.

OnpautoBaHHS CTaTUCTUYHMX JaHWUX 34iMCHUNK 3a
fdonomoroto nporpamu Statistica 13, nileHsiiHuin Homep
JPZ8041382130ARCN10-J. JaHi nepeBipsanu Ha Hop-
ManbHiCTb po3noginy 3a kputepiem LLianipo—Binka. Mpu
HOpManbHOMY pO3nogini JaHi HaBedeHO SiK cepenHe
Ta noxubka cepenHboro 3Ha4eHHst (M = m); sikicHi faHi
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HaBEOEHO sIK MefjiaHy Ta MiXXKBapTUIbHUI po3max — Me Ta6nuug 1. Ctpatudikalis xsopux 3a Tunom FCOL y agox rpynax, n (%)

(Q25; Q75). HesanexHi rpynu nopiHiOBanm 3a KpUtepiem

CrblofieHTa Npy HopMarnbsHoMy po3nogini. [ns sicTaBnex- _

HS1 SIKICHUX JAHUX 3aCTOCYBanM kpuTepiit MaHHa—BiTHi. Mepuuui Tun 5 (294 %) 7(333%) 0.80
Opyrvi Tun 12 (70,6 %) 14 (66,7 %) 0,80

PesyAbTati

. \ Tabnuus 2. MNogin nauieHTiB 3a HasiBHICTIO pedntokc-e3odarity, n (%
B 060x rpynax npoaHanisyBanu 3aranbHy TpuBanictb pech pariry, n (%)

orepaTuBHUX BTPYYaHb — NlanapocKoniyHoi Kpypopadii Ta TNoc-Aumkenechka Mepwa rpyna (n = 17) [pyra rpyna (n = 21)
dyHaonnikauii, wo craHosuna 97,6 + 1,8 xg i 101,8 + 2,1 Kknacudikawis

XB Yy NepLuin i apyriv rpyni BignosigHo, p = 0,15. Esodparit — A 0(0,0 %) 0(0,0 %)

AHania TpuBanocTi nanapockoniyHoi kpypopadii Esodparit - B 8(47,1 %) 7(33,3 %) 0,39
3 byHzonnikauieto 3a HicceHom Ta Tyne nokasae ne- Esodparit - C 6 (35,3 %) 10 (47,6 %) 0,45
peBaxaHHs LbOro NokasHWka y nepLuii rpyni, ane 6e3 Esodarit— D 3 (17,6 %) 4(19.1 %) 0,91
CTaTUCTUYHO JOCTOBIPHOI Pi3HUL.

3a pesynbratamu JOCNImKEHHS, Y nepwin rpyni 12
(70,6 %) naujeHTiB Manu MiHiMarnbHy iHTEHCUBHICTL Bonto 9%
(cnabkui 6inb — 1-3 6anu 3a PENTMHIOBOIO LLKArIOoN), a 80,9 814 794 81,1
B Apyriit — 15 (71,4 %), (p = 0,96). MoMipHWit Ginb (4—6 80 609 w00 o
6aniB 3a PeMTWHIOBO LUKaNoW) B nepLly Aoby nicns 70 . : 66,1 702
onepadji Bu3Haumnm 4 (23,5 %) xsopux nepLuoi rpynu Ta 60
3 (14,3 %) nauientn gpyroi rpynu (p = 0,47). CunbHniA
6inb (7-10 GaniB 3a PEMTUHIOBOIO LUKANO) BU3HAYMB g %
1 (5,9 %) nauient nepwoi rpynu Ta 3 (14,3 %) xBOpUX 40
Apyroi rpynu (p = 0,40). 30

lMpoTsarom ycs0ro nepiogy CTauioHapHOro MikyBaHHS %
navjeHTam 3GiNCHNUNM KIiHIYHE ONUTYBAHHS AN BUSIBIEH-
HSi cMHAPOMY Aucdarii B paHHbOMY nicnsionepawiiiHomy 10
nepiogi. I'PyHTYIOHMC Ha LiMX AaHUX, NOPIBHIOBANM rpymni, o/ M emm B BN B ] [ ] ||
3aCTOCOBYIOUM LLIKAMY OLIIHIOBAHHA CTyNeHs aucdarii, ae PF RP BP GH LUKaJ'IVIVT SF RE MH
0 — avcooarii Hemae (HopmanbHa aieTa 6e3 06MexeHb),
NEPLUNIA CTYNiHb — MOXNMBICTb KOBTATW PiaKy Xy Ta pi- ®DisnyHni komnoHeHT 3a0poB's (Physical Health — PH): PF (Physical Functioning),
[AVHY, [IPYTUiA — MOXKIMBICTb KOBTATM TiflbKU PiAMHY, TPETIi RF (Role-Physical Functioning), BP (Bodily Pain), GH (General Health)
— TPYAHOLL 3 KOBTAHHAM piAvHM abo CrHK, YeTBepTyi TMeuxivnnin KomnoHeHT 3a0pos'a (Mental Health — MH): VT (Vitality),
CTYNiHb — NOBHa Aucdaris. SF (Social Functioning), RE (Role-Emotional), MH (Mental Health)

Y pesynsTari OuiHI0BaHHSA NepLUniA CTynNiHb Aucdarii

MOXIMBICTb KOBTaTMW PiaKy Xy Ta piauHy) BCTaHOBUIUN
( PIAKY DKy pinvty) Puc. 1. MokasHuku SIKOCTi XUTTS XBOPUX NEPLLOT rpyni 3a Lukarnamu onuTyBansHuka SF-36 (n=17)

y 5 (29,4 %) naujeHTiB NepLoi rpynu, Ta He BU3HAYNNK uepes 3 pokit nics onepau
y 4pyrin rpyni. Ycim xBopuM i3 gucdarieto BUKOHanm
PEHTTEHOCKONI0 CTPABOXOAY 3 KOHTPACTOM, Y peaynsTari 90
AKOI MiATBEPIAXEHO HE3HAYHy 3aTPUMKY KOHTpaCTHOI 814
. . , 80 79,6 . 79— 78,9

peyoBmHu. lMicnga Kypcy cna3moniTuyHoi Tepanii B 4 R
XBOPUX CUHAPOM Aucdariil perpecysas Yepes 5 AHiB; Le 70 69:1 691474 70,1
BU3HAYMMK 5K nicnsionepauinHni HabpsiK Y 30Hi yHOo0- 60
nnikawiiHoi MaHXeTu.

Y nepLuy poby nicns onepadii 3giicHUNM ynsTpassy- g %
KOBe OBCTEXKEHHS! YEPEBHOT MOPOXKHIH, 38 pe3yrTatamu “ 40
SIKOrO He BUSIBUMW YCKMaZHEHHs Y XBOpUX 060X rpyn. 30
[peHax Buaansanu y nepwy goby nicns onepawii. 20

BinpaneHi pesynisraty (3 pokw nicns onepadii) oui-
Hunm y 38 (100,0 %) navieHTis. 10

3a paHnmu aHkeTyBaHHS (onuTyBanbHuK SF-36) y 0 B N
BinjaneHoMy nepioai 34iCHUNM iHTerpanbHUi aHanis PF RP BP GHLUKaJ'IVIVT SF RE MH
SIKOCTI KUTTS MavieHTiB 060X rpyn, sKUM BUKOHaNW na-
MapOCKOMiYHy 3aAHI0 Kpypopadito 3 dyHaonnikavjero 3a ®DianuHni komnoHeHT 30poB'a (Physical Health — PH): PF (Physical Functioning),
Short-FIoppy-Nissen (n - 17) Ta NanapocKomiuHy 3aaHIo RF (Role-Physical Functioning), BP (Bodily Pain), GH (General Health)
kpypopadpito 3 hyHponrikaLiiero 3a Tyne (n =21) (puc. 1,2). MeuxiyHnin komnoHeHT 3popoB's (Mental Health — MH): VT (Vitality),

3a pesynsratamm aHasni3y AaHuX nauieHTiB i3 nepLuoi SF (Social Functioning), RE (Role-Emotional), MH (Mental Health)

rpynu (puc. 1), piBeHb OAHOTO 3 HaWbBinbLL 3HAYYLLMX

nokasHukiB — isnyHoro 3gopos’s (PH) ctaHosus 49,33 ) .
. ) , Puc. 2. MokasHWKK SKOCTi XMTTS XBOPUX APYroi rpyni 3a Lwkanamu onuTyBanbHuka SF-36 (n = 21)
(43,21; 54,86) 6ana, nokasHuKk ncuxiuHoro 3nopos’s (MH) 4epes 3 poku Micns onepaii

- 49,34 (42,35; 57,28) 6ana.

Matonorisi. Tom 19, Ne 3(56), BepeceHb — rpyaeHb 2022 p. ISSN 2306-8027  http://pat.zsmu.edu.ua 185



186

Original research

Y pesynertati aHanisy AaHux nauieHTis i3 gpyroi
rpynu (puc. 2) BUSBAIK: piBeHb (Di3MYHOTO KOMMOHEHTa
3nopoB’s (PH) craHosus 49,08 (44,31; 56,92) 6ana, no-
KasHWK NCUXiYHOro komnoHeHTa 3gopos’s (MH) — 49,27
(45,44; 59,81) 6ana.

lMopiBHSBLLM NOKA3HWKM YCiX Lkan Ans 06ox rpyn, He
BYSIBUINN IOCTOBIPHY PI3HULO: PiBEHb (Pi3M4HOrO 300pPOB's
- p = 0,65; ncuxiyHoro 3nopos’st — p = 0,82.

06roBopeHHA

JlanapockoniyHa ¢yHgonnikayia 3a HicceHom, wo
nonsrae y CTBOPEHHi LMPKYNApHoOi marxetu (360°) 3
[iHa LUMyHKa HaBKOMNO CTPaBOXOZY, — BiBOMWIA «30M0TWiA
CTaHAapT» aHTupedtokeHoi Xipyprii. MpoTe La meToamka
noB’A3aHa 3 JeLLO NiABMLLEHOK YacToTo nicnsonepa-
LinHoi aucdarii Ta cuHApOMoM 3ayTTs. JlanapockoniyHa
¢yHponnikauis 3a Tyne, Wwo cTBOptoe YacTkosy (270°)
MaHXeTy, po3pobrneHa AN YHUKHEHHS HebaxaHux
ecgpexTiB. MNpoTe AocnimKeHHs, WO NopiBHOBan1 oouasi
METOAVIKW, MOKa3any CynepeYnmBi pesynsraty, ki MoXHa
MOSICHATY BIAMIHHOCTAMM KpUTEPIiB 3ay4eHHs NavieHTiB
i TEXHIYHUMM acneKTamm BUKOHaHHS dyHaonnikauii [13].

Y Hawomy AochiLKeHHi XBopi 060X rpyn Manm ogHa-
KOBi BMXigHi NOKa3HWKK, a Bigpi3HANMCS NuLle METOLOM
¢hopmyBaHHsa aHTMpednokcHoT MaHxeTw. MNpoaHaniay-
BaBLUM BifAaneHi pesynbsraTty fikyBaHHs, KOHCTaTyeMO:
B MepLUin rpyni ((hopMyBaHHS MamxeTu 3a HicceHom) y
5 Bunagkax BusBUIM aucdarito B paHHLOMY Micnsione-
pauiiHomy nepiogi, a B Apyrii rpyni cuHapom aucdarii
He 3apeecTpoBaHo. Pesynbraty, wo ogepxanm (29,4 %
npotu 0,0 %), He 3Birat0TbCs 3 AAHUMU PaHAOMI30BaHNX
KOHTPOINbOBaHWX AOCHigKeHb, 1e BCTAHOBMNEHO 3HA4YHO
ycepeaHeHi nokasnukm (12,6 % npotu 4,8 %) [18], ane
XapaKTepuayrThCs OAHAKOBOK TEHAEHLEI0.

MonepenHi gocnimkeHHs nokasanu: pyHaonnikawis
3a HicceHoM yacTilwe cynpoBOMXYETLCA MEXaHIYHUMMU
nobiyHuMu edbekTamu, Hix TexHika Tyne [13,18,19].
MoxnuBi 0coBNMBOCTI, Ha AKNX I'PYHTYIOTBCS Lii BiAMIH-
HOCTI, BKIOYalTb cneundiyHi edekty gisionoriyHmx
MexaHi3MmiB, LU0 3anobiratoTb NaTonoriyHoMy pedrtokcy:
[i€30aTHICTb TOHYCY HUXHBOIO CTPaBOXIAHOTO CAiHKTe-
pa, ¥oro 3gaTHiCTb 40 penakcauii Ha BiAnoBiAHI CTUMYNK
Ta YactoTa CMOHTaHHOI TMMYacoBoi penakcauii [20].
MpunyckatoTb, WO NOBHa (yHAoNMiKauia 3a HicceHom
HaAMMULLIKOBO KOpUrye AedeKT CTPaBOXigHOro OTBOpY Ai-
adpparmu B nauieHTis i3 TEPX, cnpuymnHsaoum xopcTkicTb
kapgii wnyHka [19]. Lie moxe NosiCHUTM BigMiHHOCTI
ABOX TUNiB chyHAoNMiKaLji 3a cumMnTomamm 06CTpyKLii Ta
CBiAUMTY NPO KpalLLi PyHKLOHamNbHi pesyrnbsTaTi 3acTocy-
BaHHS METOAVKI (POPMYBaHHS MaHXETH 32 METOAUKOHD
Tyne. OTxe, HeobxigHWI Ginblw AndepeHuinoBaHui
nigxig nig Yac BMGOpy NNacTukM CTPABOXiAHOrO OTBOPY
aiacbparmu.

Y Hawomy AOCTimMKEHHI He 3adhikcyBanm BUNaakw pe-
Lmamey rpuxi CTpaBoxigHoro oTeopy Aiacpparmu ta [EPX
Y XO[HIlA i3 rpyn. [ PYHTYI0UNCE Ha JaHIX ONUTYBAMbLHMKA
SF-36, 3pobunu BUCHOBOK: B 060X rpynax 3a ycima
LLKanamu sIKiCTb XXUTTS y nicnsionepavinHoMy nepiogi He
Bigpi3HAETbCA. Lle 36iraeTbes 3 AaHMMK MeTaaHanisis i
CBIYUTL NMPO Maibke 0fHaKOBY ePEKTUBHICTb LIMX ABOX
MeToaMK PopMyBaHHA (OYHAOMMNIKALIMHOT MaHXETW Y
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nauieHTie i3 FTCOL i MTEPX woa0 MOXNMBOrO BUHUKHEHHS!
peLmnamBy y BigaaneHomy nicnsonepauiiHomy nepiogi.

BucHoBKHM

1. Obugsi meToaukn opMyBaHHs dyHOOMMIKa-
LifHOT MaHXeTV € e(DeKTUBHUMM Mig Yac BUKOHAHHS
aHTMPEMIOKCHUX BTPYYaHb i MatoTb OIHAKOBO XOPOLUMIA
KoHTpornb cumnTomi MEPX y nauienTis i3 FTCO[.

2. PesynbraTi nokasanwu BiAMIHHOCTI 3a 4acTOTOK
BUHWUKHEHHS cuHApoMy Awucdarii nicna onepadii. Le
CBIQYMTb NPO HeobXigHicTb Ginbl AndepeHLjiioBaHOro
nigaxopy o Bubopy nnactukn FCOM.

3. Y rpynax nauienTis i3 [CO[ i FEPX He Bussunun
BiOMIHHOCTi SIKOCTi XMTTS B BigganeHoMy nicnsonepa-
LinHomy nepiogi.

MepcnekTvBKM NoganbLUNX AOCHiAKEHb NONAraloTb
B OLiHIOBaHHI NOTEHLINHMX nepeBar MeHL iHBa3WUBHUX
MeToaAuK NikyBaHHS ractpoesodareansHoi pedrtokCHOT
XBOPO6Y, SIK-OT eHA0CKONIYHa hyHAONMIKaLis, NOPIBHAHO
3 NTanapoCKOMYHUMM METOAMKAMM.
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Ctapeua acTeHifl K NPeAUKTOp TAXKKOCTI nepebiry

OpwuriHaAbHI AOCAIAKEHHS

nepionepauiHoro nepioay B naLi€HTiB NOXMAOTO Ta CTapeUoro BiKy

M. B. AaHuAatoK D *BEP G, M. 3aBropoaHin“&F, A. I. PunoB ¢,
M. A. Kybpak=PE |, B. MepuoB(=8P

3anopi3bkni AepxxaBHUIA MEAUUYHUIA YHIBEPCUTET, YKpaiHa

A - KOHLIEMNLLS Ta AU3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHA CTaTTI

MeTa po60TH — OLiHWTW eDEKTUBHICTb AiarHOCTMKM CTapeyoi acTeHii 3a Jonomoroto Wwkanu Edmonton Frail y HesigknagHin
abaomiHanbHin Xipyprii Ta BU3HA4NUTK ii BNNMB Ha TSXKKICTb nepebiry nepionepalinHoro nepioay.

Matepianu Ta MmeToau. Y JOCNiLKeHHs 3anyumnu 81 nawieHTa 3 rocTpUM XOmNeLmcTUTOM Ha (hOHi XXOBYHOKaM'sIHOi XBOpOOU.
XBOpWM 30iNCHUNM OLLIHIOBaHHS CTapeyoi acTeHii 3a gonomoroto Lkanu Edmonton Frail. Jns ogepxaHHs BiporigHUX pesyrb-
TaTiB y AOCMIMKEHHS 3anyyany nuLle NawieHTiB, rocnitani3oBaHMX ypreHTHO B XipyprivHe BifdineHHs 3 nixkamu rinekonorii
KHIM «Micbka nikapHs eKCTpeHoi Ta LBMAKoi MeanyHoi gonomoruy 3MP i3 KniHIYHMKY CUMITOMaMM FOCTPOTO XoreumcTuTy. Bei
XBOpi nepebyBanu Ha NikyBaHHi B OQHOMY BifineHHi, iM npyuaHadyanm nikyBaHHs 3a CTaHAapTaMy Ta KiHIYHUMM MPOTOKONamMu
KIiHikn. 3a pesynsTaTamm oLiHIOBaHHS 3a Lwkanoto Edmonton Frail navieHTie noginuny Ha Asi rpynu: y rpymy NOPIBHAHHS BKIKOYMW
50 (61,7 %) ocib, y IKMX He BUSIBMNM CTapedy acTeHito, B ocHOBHY — 31 (38,3 %) nauieHTa 3 4iarHoCTOBaHO CTapeyoto acTeHi€.

Pesynkratn. OnepatvBHe NikyBaHHSt XBOPUX 0BOX rpyn 34IMCHANN YPreHTHO, 3aCTOCYBaBLUM TOTambHY BHYTPILUHBOBEHHY
aHecTesito 3i WTY4HO BeHTUNALjeto nerexb (LUBJT). LLogo pisHoBKaiB onepaTMBHOMO BTPyYaHHs, TO B 060X rpynax nepeary
Bin4aBanv ManoiHsasvBHM MeTogaM. JlanapockoniyHy XOneLMCTEKTOMItO B rpyni NopiBHAHHS B1koHanm 49 (98,0 %) navieHTam,
TinbkK B ogHoro xsoporo (2,0 %) onepaTtuBHe BTpy4aHHs noTpebyBano KOHBEPCIi Ta NPOLOBXeHHs onepaLii 3 MiHigocTtyny. B
OCHOBHIlA rpyni BCi onepaTuBHi BTpyYaHHs nepeabadany nanapockonivyHy xoneuuctektomito (U = 759,50, p = 0,8841). Mpo-
aHaniayBaBLUM NapaMeTpu TPMUBANOCTi Ta HeOOXiAHICTb NponoHrosaHoi LLBJ, 3'acyBany, Lo BOHa NPOrpecyuBHO 30inbLUyeTbCS
B NaLlieHTIB 3 acTeHieo: B rpyni nopiBHaHHS — 61,50 (48,00; 75,00) xBunnHw, B ocHoBHil — 93,84 (60,00; 80,00), U = 513,50,
p = 0,0112. BusiBunu, WO B NALEHTIB 3i CTApeYoto acTeHieto 36inbLyeTbCs KiNbKICTb NicnsonepaviiHnx yeKnagHeHb: y rpyni
nopiBHAHHSA 3adikcyBanu nuwwe 2 (4,0 %) Bunagku, a B oCHOBHIN — 7 (22,6 %), U = 556,00, p = 0,0337.

Y3aranbH1BLLM pesynbTaTi, BCTAHOBUIW: BHACTIZOK NiABULLEHHS YacTOTU NicnsionepauinHnX ycknagHeHb, 30inbLueHHs Heob-
XiAHOCTi NPONOHIOBaHOI LUTYYHOI BEHTUNALLT NereHb 3pocna TpueanicTe nepebyBaHHs NaLieHTIB 3i CTapeYOoto acTeHieto B CTaLli-
oHapi. Tak, y rpyni NOPIBHSHHS LIE NOKa3HUK CTaHOBMB 7,9 + 2,2 nobu, B ocHoBHil — 9,7 + 3,2 nobu (U = 530,50, p = 0,0177).

BucHoBku. Lkana Edmonton Frail nokazana cBoto epekTUBHICTb Nig Yac BCTAHOBNEHHS CTYNEHS BUPAXEHOCTi CTapeyoi ac-
TeHil B NavLieHTiB NOXWUIOro Ta CTapeyoro Biky B HEBIAKNaAHiN abnomiHanbHii Xipyprii, € NPOCTOO Ta LWBWMAKOK B BUKOPUCTaHHI.

3aranbHa TSXKKICTb CTaHy, CepLieBa HEOCTATHICTb Yy NALEHTIB 3i CTAPEYO0 aCTEHIED CNPUYUHSIIOTL 36iMbLUEHHS TPUBANOCTI
onepaTMBHOrO BTPyYaHHs Ta 3aranbHoi TpusanocTi LBJT: y rpyni nopisHaHHS — 39,52 (30,00; 45,00) XBUNMHW, B OCHOBHIN —
49,19 (35,00; 50,00) xBunuHu, U = 482,50, p = 0,0046. 3HauyLLo BigpisHanack i Tpuanicts LLBJT: y rpyni nopiBHaHHA — 61,50
(48,00; 75,00) xBunuHm, B ocHoBHin — 93,84 (60,00; 80,00), U = 513,50, p = 0,0112.

CTyniHb TSXKKOCTI CTapeyoi acTeHii HeraTMBHO BNNMBae Ha nepebir nepionepaviiHoro nepiogy, 36inbLwyeTbCs YacToTa nicns-
onepaLinHux ycknaaHeHs: 2 (4,0 %) Bunagku y rpyni nopisHsHHS, 7 (22,6 %) — B ocHosHin, U = 556,00, p = 0,0337. BHacnigok
LbOro 30inbLUyeTbCA TPMBaniCTb CTaLiOHAPHOTO NiKyBaHHS: B rpyni NOPiBHAHHA — 7,9 + 2,2 nobu, B OCHOBHIN — 9,7 + 3,2,
U =530,50, p = 0,0177. Moaudikauisa niaxogis 4o nepeonepaLinHoi NigroToBky Ta nicnsonepawiiHoro BeAeHHs NaLieHTiB
MOXMMOro Ta CTApeyoro BiKy, B sIKMX AiarHOCTOBaHa CTapeya acTeHisi, 4acTb 3MOry 3MEHLUMTU YacToTy MicrsionepauinHux
yCKNagHeHb i CKOPOTUTM TepMiH nepebyBaHHs B CTaLioHapi.

Senile asthenia as a predictor of the severity of the perioperative period
in elderly and senile patients

M. B. Danyliuk, S. M. Zavhorodnii, A. I. Rylov, M. A. Kubrak, I. V. Pertsov

The aim. To evaluate the effectiveness of the diagnosis of senile asthenia using the Edmonton Frail scale in emergency
abdominal surgery and to determine its impact on the severity of the perioperative period.

Materials and methods. The study included 81 patients with acute cholecystitis on the background of gallstone disease, who
were assessed for senile asthenia using the Edmonton Frail scale. For the reliability of the obtained results, only patients who
were urgently hospitalized to the surgical department with gynecology beds of the emergency hospital with clinical symptoms
of acute cholecystitis were included. All patients received treatment in only one department and according to the standards and
clinical protocols of this clinic. Based on the Edmonton Frail score, all patients were divided into two groups. The comparison
group included 50 (61.7 %) patients who did not have senile asthenia. The main group included 31 (38.3 %) patients diagnosed
with senile asthenia.
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Results. Surgical treatment in both groups was carried out on an urgent basis using total intravenous anesthesia with artificial
lung ventilation. According to the type of surgical intervention in both groups, preference was given to minimally invasive methods.
Laparoscopic cholecystectomy in the comparison group was performed in 49 (98.0 %) patients, and only one patient (2.0 %)
was converted and operation continued from the mini-access. In the main group, all surgical interventions were performed by
the laparoscopic method, U = 759.50, P = 0.8841. Analyzing the results of the duration parameters and the need for prolonged
mechanical ventilation, it can be seen that it progressively increases in patients with asthenia: in the comparison group 61.50
(48.00; 75.00) minutes, and in the main 93.84 (60.00; 80.00), U = 513.50, P = 0.0112. Also, we noted that in patients with
senile asthenia, the number of postoperative complications increases: in the comparison group, there were only 2 (4.0 %)
postoperative complications, while in the main group — 7 (22.6 %), U = 556.00, P = 0.0337.

Summarizing the results, it can be seen that due to increase of the frequency of postoperative complications and increase of
the need for prolonged artificial ventilation of the lungs, the length of hospital stay of patients with senile asthenia increased:
in the comparison group it was 7.9 £ 2.2 days, and in the main group 9.7 £ 3.2 days, U = 530.50, P = 0.0177.

Conclusions. In our opinion, the Edmonton Frail scale is effective in diagnosing the severity of senile asthenia in elderly and
senile patients in emergency abdominal surgery due to its simplicity and speed of use. The overall severity of the condition,
heart failure in patients with senile asthenia lead to increase in the duration of surgery and the total duration of artificial lung
ventilation: in the comparison group 39.52 (30.00; 45.00) minutes, while in the main group 49.19 (35.00; 50.00) minutes,
U =482.50, P =0.0046. The duration of mechanical ventilation also differed significantly, in the comparison group 61.50 (48.00;
75.00) minutes, and in the main — 93.84 (60.00; 80.00), U = 513.50, P = 0.0112. The severity of senile asthenia negatively
affects the course of the perioperative period, the frequency of postoperative complications increases: 2 (4.0 %) patients in
the comparison group, while in the main group of 7 (22.6 %) patients, U = 556.00, P =0.0337 and, as a consequence, the duration
of inpatient treatment increases: in the comparison group it was 7.9 £ 2.2 days, in the main—9.7 + 3.2, U =530.50, P = 0.0177.
Modification of the approaches to preoperative preparation and postoperative management of elderly and senile patients
diagnosed with senile asthenia will reduce the frequency of postoperative complications and reduce the length of hospital stay.

3a gaHumu CBITOBOI MeAMYHOI NiTepaTypy, BCce YacTile
06roBOpIOIOTL Pi3HI acnekTn nikyBaHHS 0Oci6 noxunoro
Ta cTapeyoro BiKy. [TOpPiBHAHO 3 MUHYNWUM CTONITTAM
CepenHs TpUBaniCTb XUTTA NoAUHY 36inbLUMNack yaBidi,
LLI0 3yMOBIIEHO COLianbHUM Ta EKOHOMIYHUM PO3BUTKOM
CyCninbCTBa, NOMIMWIEHHAM SKOCTI XUTTA. 3a NporHoc-
TUYHUMU JaHuMK BcecBiTHBOI opraHisauii oxopoHu
3a0poB’s, 10 2040 poky KinbkicTb 0cib Bikom 65—74 poku
36inbLumMTbes Ha 60,0 %, a cTapLumx 3a 75 pokis ocib — Ha
100,0 %. ¥ 2018 poui BnepLue B icTOpii NtoACTBa KiNbKiCTb
ocib Bikom 65 pokiB i GinbLLe NepeBuLLMNa KiNbKICTb AiTei
Bikom 10 5 pokis [1,2].

B YkpaiHi Takox crocTepiratoTb NOCTYNOBE CTapiH-
HS1 HaceneHHs. 3a meayvko-gemorpadiuyHUMK JaHUMK,
y 2015 pouji KinbkicTb 0ci6 noxunoro BiKy CTaHOBWNa
24,0 %, i nporHoaytoTb, o A0 2050 poky Lieit NoKasHWK
nigeuwmutecs oo 38,0 %. Taki 3MiHM B monynsuii He-
OOMIHHO BNMMBAaTUMYTb Ha CMOCi6 HafaHHA MenuYHOI
gonomori [3,4].

HesBaxatoun Ha mocTiiHi cnpoby MoTMBaLii Ha-
CefleHHa [0 MMaHoBOro OnepaTMBHOrO MiKyBaHHS,
Bi[JCOTOK YPreHTHUX onepaLiiit 3anuLaeTbes ayxe BUCo-
KuM. HeBigknagHi onepaTtuBHi BTPYYaHHS CNPUYUHAIOTD
306iMbLUEHHS KiNbKOCTI MiCMsSonepawiiHuX YCKNaaHeHb i
nicnsionepauiiHy netanbHicTb. 3a AaHMmmn HauioHans-
HOTO KOH(DIAEHLINHOrO KOMITETY pO3paxyHKy NiKyBaHHS
Ta cmeptHocTi (NCEPOD) 2016 poky, nicnsonepadiiHa
neTanbHiCTb Y pasi NNaHoBOro ONePaTUBHOIO MiKyBaHHS
cTaHoBUTb 4,0 %, a NpU HEBIOKNAaAHUX ONepaTUBHUX
BTpyYaHHsX — 19,7-23,0 %. [leTanbHicTb y HeBiaknaaHin
abnomiHanbHin xipyprii carae 15,0-20,0 %, i Ui nokasHuku
NOCTINHO NigBULLYIOTLCS, 0COONMBO B OCIO BikOM NoHag
75 pokis [2].

Y rpyni nawieHTiB NOXMOro Ta CTapeyoro BiKy BaX-
NUBY pOnb BidirpaloTb CyMyTHI naTonorii Ta cMHAPOM
cTapevoi acteHii (Frailty). Lieii cungpom BuB4YaoThb
npoTsarom 6araTboX POKiB, OCKINbKW BiH € NPEANKTOPOM
i He3anexH1UM hakTopoM pU3NKY LLOAO HECTIPUATANBKX
Hacnigkis onepaTvBHOMO BTPy4YaHHs. He3Baxaroum Ha
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HasBHICTb Pi3HUX LLKar, NOBHE repiaTpUyHe OLiHIOBaHHS
nauieHTiB B YPreHTHIN Xipyprii € npobnematnyHum, a
rocTpa xipypriyHa natonoris B NaLieHTiB MOXe BMIMHYTH
Ha ioro pesyneraTu [5-7].

Merta po6otu

OUiHNTK edheKTUBHICTb OiarHOCTUKM CTapeyvoi acTeHil
3a gonomoroto wWwkanum Edmonton Frail y HesigknagHin
aboomiHanbHin Xipyprii Ta BU3HaYUTL ii BNAVB Ha TSXKKICTb
nepebiry nepionepaLifnHoro nepiogy.

Marepianu i MeToAU AOCAIAKEHHA

[na BuBYEHHS eeKTWBHOCTI OLIHIOBAHHSA CTapeyol
acTeHii 3a gonomoroto Wwkanu Edmonton Frail y HeBia-
KnagHin abgomiHanbHin Xipyprii, a Takox ii BNnmBy Ha
nepebir nepionepaLiiHoro nepiogy npoaHaniaysanu pe-
3yneraTu nikysaHHA 81 navjeHTa noxwnoro Ta ctapeyoro
BiKY 3 FOCTPMM XONEeLMCTUTOM Ha (POHI KOBYHOKaM'SIHOT
XBOpoOW. [Inst ogepXXaHHS BiporigHMX pe3ynbTarTis y 40-
CRiMKEHHA 3anyyanu nuLle nauieHTiB, rocnitanisoBaHnx
YPreHTHO B XipypriyHe BigAineHHs 3 nikkamu riHeKonorii
KHIM «Micbka nikapHsi eKCTpeHoi Ta LUBMAKOT MEANYHOI
ponomorny 3MP i3 KniHIYHAMKU CUMMTOMaMK rOCTPOro
xoneunctuty. KniHiyHWiA giarHo3 nigTBepaXeHo Lns-
XOM ynbTpa3BykoBoro aocnimkeHHs (Y3[1) anapatamu
GE 50 «Siemens» (HimeyunHa) Ta ECUBE 9 «Alpinion
medical system» (NiBaeHHa Kopesl) — KOHBEKCHUM
MynbTMYacToTHUM Aatymkom 2,0-5,0 MI'u. 3aranbHui
aHarni3 KpoBi BUKOHAIM 3a LONOMOIOH0 reMaTonoriyHoro
aHanizatopa Mythic 18 «Orphee S. A.» (LBeiuapis). Bei
XBOpi nepebyBany Ha NikyBaHHi B 0QHOMY BifZineHHi, im
npu3HaYany nikyBaHHA 3a cTaHgapTamu Ta KniHivYHUMK
NPOTOKONaMM KriHiKu.

Y DocnimKeHHa 3anyynnu nauieHTis BikoM Big 60
Ao 89 pokis, ki rocniTaniaoBaHi YpreHTHO 3 AiarHo3oM
FOCTPWI KarbKynbO3HWIA XoneuncTuT. KpuTtepii BUKIOYeH-
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Puc. 1. Lkana oujiHoBaHHs cTapeyoi acTeHii Edmonton Frail.

HS — BiK MeHLUe Hix 60 i noHag 90 pokis, AiarHOCTOBaHi
XONneaoxoniTias i MexaHiyHa >XOBTSHWLSA, BiAMOBa Bif,
0nepaTMBHOTO NikyBaHHs! abo y4yacTi B AOCTIMKEHHI.

[iarHocTuky cTapevoi acTeHii 34ilcCHUNK, BUKOpUC-
TasLum wkany Edmonton Frail (puc. 1) [8].

BpaxoBytoumn ouiHky 3a wkanoto Edmonton Frail,
nauieHTiB NOAINMAN Ha ABi rpynu: y rpyny NOPIBHAHHSA
Bknoumnu 50 (61,7 %) ocib, y Skmx He BUSBMNM cTapedy
acTeHito, B ocHoBHY — 31 (38,3 %) navjieHTa 3 fiarHocToBa-
HO cTapeyolo acTeHieto. CepepHil BiK y rpyni MOpiBHAHHSA
cTaHoBmB 69,7 + 7,3 poKy, B OCHOBHI — 72,3 + 8,3 poky
(U =2324,00, p = 0,0528). B obox rpynax nepesaxanu
XIHKV: rpyna nopiBHAHHA cknaganacs 3 33 (66,0 %) xiHok
i 17 (34,0 %) vonosikis, ocHoBHa Bkntovana 25 (80,5 %)
XiHOK i 6 (19,5 %) YonosikiB.

CynyTHi natonorii y rpyni NOPIiBHSHHS BUSIBUNMW B
92,0 % Bunagkie, B ocHoBHii — 100,0 %, p = 0,5501.
Haitvacriwe piarHoctyBanu natonorii cepLeBo-CyanH-
HOT cMCTEMMU: TiNepTOHIYHY XBOPOOY (rpyna MopiBHSIHHS
—y 80,0 % naujenTis, ocHoBHa — 100,0 %, p = 0,0084),
iuemiyHy xBopoby cepus (46,0 % i 67,8 % Bunapkie 3a
rpynamu gocnigxeHHs signosigHo, p = 0,0075).

CraTucTuyHe onpauloBaHHA pesynbraTiB BUKO-
Hanu 3a JOMOMOrol NakeTiB NMPUKMagHUX nporpam
Statistica 13.0, TIBCO Softwareinc. (niueHsis Ne
JPZ8041382130ARCN10-J) Ta Microsoft Excel 2013
(niueHsia Ne 00331-10000-00001-AA404), BukopucTaB-
LM NapameTpuyHi Ta HenapaMeTpuyHi Kputepii. Ans
OLiHIOBAHHA BipOrigHOCTI PisHULi NOKa3HWKIB y rpynax
3acTocyBany HemapameTpuyHi METOAM CTaTUCTUYHOIO
aHanisy — kputepiit MaHHa—BiTHi (U) ans Henos'sizaHunx
rpyn. Jani B TekcTi Ta Tabnuusx HaBeaeHo sike M £ m
(cepeoHe apucmMeTuyHe + CTaHAapTHE BiAXWUMNEHHs),
SIKLLO PO3MoAin AaHMX BiAnosifaB HOpMaribHOMY 3aKo-

Maronoris. Tom 19, Ne 3(56), BepeceHb — rpyaeHb 2022 p.

Hy; sk Me (Q1; Q3) (mepiaHa Bubipkw, BepxHii (75 %)
i HWXHIN (25 %) kBapTUNi), KONW pPo3noain BiApi3HSBCS
Bif, HOpMarnbHoOro. Pe3ynsTaTit BBaXanu CTaTUCTUYHO
3HauyLmmum, skwo p < 0,05.

Pe3ynbTatu

Y pesynbtarti Y3[ 3ananeHHst CTiHKM XOBYHOMO Mixypa
6e3 o3Hak pectpykuii Bussunu B 40 (80,0 %) nauieHTi
rpynu nopiBHAHHA Ta 19 (61,3 %) XxBOpPUX OCHOBHOI rpy-
NnK; LECTPYKTUBHI 3MiHM BcTaHoBunu B 10 (20,0 %) Ta 12
(38,7 %) Bunapgkax BignosigHo 3a rpynamu, 6e3 BiporigHoi
pisHui, U = 630,00, p = 0,1603.

MepenonepadinHa niarotoBka ogHakoBa A1 navieH-
TiB 060X rpyn, nepesdayana npuaHadeHHs 3HebonoBarb-
HUX 3acobiB, aHTMGIOTMKOTEPaNii Ta NpoTU3ananbHUX
npenaparis. TpuBanicTb nepefonepawiiHoi NiaroToBKN y
rpyni nopiBHsHHS cTaHoBuna 27,52 (22,00; 28,00) roavHu,
B OCHOBHIN — 37,87 (16,00; 48,00) roguHmn, U = 702,50,
p = 0,0720.

Ycix naujieHTiB mpoonepyBany YpreHTHO, BUKOPU-
CTanu ToTanbHy BHYTPILUHEOBEHHY aHECTESil0 3i LWTyY-
HOW BeHTUnAuieto nereHb (LUBM). Wopo pisHoBuais
onepaTMBHOIO BTPYYaHHS, TO B 000X rpynax nepesary
BigJaBanu masnoiHBa3MBHUM MeTodam. JlanapockonivyHy
XONeuUUCTEKTOMIIO B rpyni NMOPIBHAHHSA BUKOHanNu 49
(98,0 %) nmauieHTam, Tinbku B ogHoro xeoporo (2,0 %)
onepaTuBHe BTpyYaHHs noTpebyBarno koHBepcii Ta npo-
JOBXEHHs onepadii 3 MiHigocTyny. B ocHOBHiW rpyni BCi
onepaTuBHi BTpyYaHHs nepeabadyany nanapockomivyHy
xoneumcrtektomito (U = 759,50, p = 0,8841). 3a Tpusa-
niCTIO OnepaTVBHOIO BTPYYaHHS rPyniu BiapisHANUCS: B
rpyni nopiBHsHHSA BOHa ctaHosuna 39,52 (30,00; 45,00)
XBUNWHK, @ B OCHOBHIN — 49,19 (35,00; 50,00) xBunuH®
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Ta6nuus 1. CtpykTypa nicnsonepauiiHux ycknagHeHb

Mpyna nopiBHsAHHSA, n = 50 (61,7 %) OcHoBHa rpyna, n = 31 (38,3 %)

YcknagHeHHA

Micuesi

HarHoeHHs nicnsionepauiiHoi paHn

0 =

Cepoma noxa XO0BYHOro Mixypa 1 2,0

Binoma
3aranbHi

MHeBMOHis

lippoTopakc

1 2,0

2 6,5
2 6,5
2 6,5
1 3,2

Ta6bnuus 2. OujiHioBaHHS NOKa3HMKIB NepionepaviiHoro nikyBaHHS 3rigHO 3i CTyNeHeM TSKKOCTi cTapeyoi acTeHil

OcHoBHa rpyna nauieHTiB 3 acTeHieto, n = 31
— Touganicts onepaui, xa_| Tpwaanicrs WBN, xa m

CTyniHb

TNerkuit (8-9 6anis)
CepepHiit (10-11 6anis)
Tsbkkui (12-17 6anis)

32,3 % 52,00 (35,00; 55,00) 70,23 (50,00; 75,00) 8,9(7,0; 10,0
8 25,8 % 51,25 (37,50; 55,00) 79,00 (65,00; 80,00 1 12,5 % 9,1(7,5; 11,0)
13 41,9 % 45,77 (40,00; 50,00) 150,75 (62,00; 125,00) 6 46,2 % 10,6 (8,0; 12,0)

(U =482,50, p = 0,0046). 3HauyLLO Bigpi3HsAnacb Takox
TpmBanictb LLUBJT: y rpyni nopisHsiHHA — 61,50 (48,00;
75,00) xBunuHm, B ocHoBHil — 93,84 (60,00; 80,00) xBu-
nvkm (U =513,50, p=0,0112). B ocHoBHil rpyni 2 (6,5 %)
nauiexTis notpebysanu nponoxradii LLBJT, Tomy B paH-
HbOMY MicrisionepaviiiHomy nepiogi xopi nepebysani B
BiOAINeHHi iHTEHCUBHOT Tepanil; y rpyni NOPIBHAHHS TaKuX
BMUnazakis He byno (U = 725,00, p = 0,6305).

MNpoaHanisyBasLwK nicnsonepauinHMin nepioa,
BUSBWNK: Y TPpyni NOPIBHAHHSA AiarHocTyBanu nuwe 2
(4,0 %) nicnsionepaLifH1X YCKNaaHEHHS, @ B OCHOBHi — 7
(22,6 %), U = 556,00, p = 0,0337 (mabn. 1).

3aranbHa TpuBanicTb NikyBaHHs B rpyni NOPIBHSAHHS
cTaHoBuna 7,9 + 2,2 nobw, a B ocHOBHIN — 9,7 + 3,2 nobu
(U = 530,50, p = 0,0177). letanbHnx Bunagkie B 060x
rpynax He 6yno.

[ns ouiH0BaHHS BNAUBY TSXKKOCTi CTapeyoi acTeHil
Ha nepebir nepionepaLiiHoro nepiogy OCHOBHY rpymny
NOAINMAK 3rigHO 3 KpuTepiamm TshkkocTi Edmonton Frail
(mabn. 2).

06roBopeHHA

MpoaHaniayBaBLUM pe3ynkTaTt 0BCTeXeHHs NaLieHTIB Mig
yac rocnitanisaii, He BUSIBUIIN BigMIHHOCTI 3a CTyNeHeM
3ananbHOro MpoLiecy CTiHKW KOBYHOrO Mixypa. Tak, 3a-
nareHHs CTiHKV OBYHOTO Mixypa 6e3 03HaK pecTpykuii
piarHoctysanu y 40 (80,0 %) navjieHTis rpyni NopiBHAHHSA
Tay 19 (61,3 %) XxBOpUX 3 OCHOBHOI rPyNu; AECTPYKTUBHI
3miHv BctaHosunn y 10 (20,0 %) Ta 12 (38,7 %) Bunagkax
BignosiaHo 3a rpynamu (U = 630,00, p = 0,1603).

Xoya rpynuv SocniMKeHHs 3iCTaBHi 3a 3arasnibHoto Yac-
TOTO CYNYTHIX NaTonoriv (B rpyni nopiBHAHHA — 92,0 %
BMUMazKis, B ocHOBHiN — 100,0 %, p = 0,5501), BU3Haumnm
nepeBaxaHHs! 3aXBOPHOBaHb CEPLIEBO-CYANHHOI CUCTEMM
y Tpyni NaLieHTIB 3i CTapeyoto acTeHieto (OCHOBHA).

3okpema, rinepToHiYHY XBOPOOY B rpyni NOpIiBHSH-
Hs giarHoctyBamu y 80,0 % nauieHTiB, B OCHOBHIN — Y
100,0 % Bunagkis, p = 0,0084, iuemiyHy xBopoby cepus
B rpyni NOpiBHsHHSA BUSBUNW Y 46,0 % XBOPUX, B OCHOBHIN
-y 67,8 % (p = 0,0075). Taki pe3yneratut 36iratoTbest 3
BigoMOCTSMM (haxoBoi nitepatypu [9].
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TpuBanicte nepeaonepauinHoi NigrotoBkn y 060x
rpynax 3acTtaBHa: y rpyni nopiBHsHHA — 27,52 (22,00;
28,00) roguHu, B ocHoBHil — 37,87 (16,00; 48,00) roguHm
(U =702,50, p = 0,0720). BiporigHo He BigpisHsanace i
CTPyKTypa onepaTuBHUX BTpy4aHb: B 060X rpynax nepe-
BaXkanv ManoiHBa3vBHi METOAM, @ caMe NlanapockoniyHa
xoneuucTektoMis. BTiM, He3Baxaloum Ha ofHaKoBy
METOAMKY, B OCHOBHIN Ipyni TpyBanicTe onepaTuBHOro
BTPYYaHHS 3HauyLLo GinbLua: B rpyni nopiBHAHHS — 39,52
(30,00; 45,00) xBUnmHW, a B ocHoBHin rpyni —49,19 (35,00;
50,00) xBunmum (U = 482,50, p = 0,0046). Lie 3ymoBneHo
TVM, L0 B MaUieHTIB OCHOBHOI rpynu nepesaxany cep-
LIEBO-CYAMHHI 3aXBOPIOBAHHS, @ CepLieBa HEAOCTaTHICTb
i TSXKKICTb 3aranbHOro CTaHy CMpWUYMHEHi CTapeyoro
acreHieto. Tomy HeobxigHO Byno 3HU3UTW BHYTPILLIHBO-
YepeBHWIA TUCK BYrMEKMCIOro rady 4o 6-8 MM pT. CT., i Le
CMPVYMHUIO TPYAHOLL MiZ Yac BUKOHAHHS1 OepaTBHOIO
BTPYYaHHs1. BpaxoByroum TSHKKICTb CTaHy NaLiEHTIB i3 rpy-
M 3 acTeHieto, B HWX 3adikcyBany BinbLL NPONOHroBaHy
LUBIT: y rpyni nopiBHsHHSA — 61,50 (48,00; 75,00) xBUnuHW,
B 0CHOBHIN — 93,84 (60,00; 80,00) xBununm (U = 513,50,
p = 0,0112). Lle 3ymOBNEHO KOPEKLiE reMOAVHAMIYHIX
MOKa3HMKIB Nepes No4aTKOM ONEPATMBHOIO BTPYYaHHS Ta
0COBMBOCTAMM MiCNsioNepaLinHoOro BUBEAEHHS NaLieHTIB
i3 aHecTesil.

TaxKICTb 3aranbHOro CTaHy, TpyAHOLL Nif Yac onepa-
TUBHOTO BTPYYaHHs, ManopyxX1BICTb i Ni3HA akTuBaLis
navieHTiB OCHOBHOI rpynu npu3senu Ao 36inbLueHHs
BigcoTKa nicnsionepauiiHux ycknagHeHb MOPIBHSAHO 3
rpynoto NOpiBHsIHHSA. 30KpeMa, B rpyni NOPIBHAHHS BUSIBU-
v Tinbku 2 (4,0 %) BUNaaku, a B OCHOBHIN — 7 (22,6 %),
U = 556,00, p = 0,0337. MpoaHaniaysasLun CTPYKTYpY
nicnsonepavwiHnX ycknagHeHb, 3a3Ha4nMO: B OCHOBHIl
rpyni 3adpikcyBanu He nuLie XipyprivHi nicnsonepawinHi
YCKNagHeHHs1, ane 1 3aranbHi. Lie 3ymoBneHo nisHbo0
aKTMBALLED XBOPKX | 3aCTIMHUMK SBULLAMW B NETEHSX:
y 2 (6,5 %) nauieHTiB giarHocTyBanu nicnsionepawinHy
nHeBMoHito, B 1 (3,2 %) xBoporo — rigpoTopakc; y rpyni
MOPIBHSIHHA TaKWX yCKNagHeHb He Byno.

MincymoBytoun Bci ocobnmeocTi nepebiry nepionepa-
uinHoro nepiogy, i 3nebinbLIoro came nicnsionepaviiHe
NiKyBaHHS1, BU3Ha4UNM CyTTEBUIM BNAWB CTapeyoi acTeHii
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Puc. 2. Moka3HWK1 NavieHTIB 3anexHo
Bifi CTYMEHs TSHKKOCTi CTapeyoi acTeii.
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Tpueanictb LWBI, xB YcknapHeHHs, % TixkopHi, 8i6
W bes acteHii  OJlerkui @ Cepephint O Tskkuin
Ha TpuBanicTb nepebyBaHHS NaLiEHTIB y BiaAineHHi BucHOBKHU

iHTeHCMBHOI Tepanii Ta npornoHrauito LLIBJ1. BctaHoBmnm
TaKoX, L0 Taki XBOpi 3Ha4yLwlo AoBwe nepebyBamm y
CTauioHapi, He3BaXaKyM Ha 3aCTOCYBaHHS ManoiHBa-
31BHMX METOZIB MiKyBaHHS Ta OQHAKOBWX Migxodis B
06ox rpynax.

JopatkoBoro aHaniay notpebytoTb NOKasHWKM 3a-
NEXHO Bif CTYNEHs TSHKKOCTI CTapeyoi acTeHii (puc. 2).
BcraHoBunm, Lo napaMeTpy TpUBanocTi Ta HeOOXiaHICTb
nponoHroeaHoi LUBJ1 nporpecusHO 36inbLuytoTbCS B Na-
LiEHTIB 3 acTeHi€to: B rpyni nopiBHaHHA — 61,50 (48,00;
75,00) xBunuHmM, B ocHoBHi — 93,84 (60,00; 80,00)
xsunuun (U = 513,50, p = 0,0112). MNpoaHanizysanu uew
MOKa3HWK 3a Nigrpynamu Ta 3’acyBanu, Wo BiH BiporigHO
MiABULLYETBCS LLOAO rPYnu NOPIBHAHHS: Y NiArpyni 3 ac-
TeHieto nerkoro ctyneHs — 70,23 (50,00; 75,00) xBunuuu,
p =0,0435, cepentboro — 79,00 (65,00; 80,00) xBunmHu,
p = 0,0135, Tsxkoro — 150,75 (62,00; 125,00) xBunuHu,
p <0,0001. Y peaynbrarti aHanisy 4actoTu nicnsionepawin-
HUX YCKINaaHeHb, BPaX0BYOUM TSXXKICTb CTapeyoi acTeHii,
BCTAHOBWNM: LEN NMOKa3HWK He Bipi3HABCS B NaUieHTIB
6e3 acTeHii Ta 3 acTeHielo NErKoro CTyneHs,, CTaHOBUTb
4,0 % y rpyni nopiBHsHHsA, 0,0 % y migrpyni 3 nerkoo
acteHieto (p = 0,8505). MpoTe 3i 3pOCTAHHAM TSHKKOCTI
acTeHii Lien NoKasHWK NiaBMLLYETLCA: MPK acTeHii cepen-
Hboro ctyneHs — 12,5 % (p = 0,0484), Tspkkoro — 46,2 %
(p = 0,0204). Le niaTeepmxye H6e3nocepepHirt Bnime
TSXKKOCTI CTapeyoi acTeHii Ha YacToTy nicnsonepauinHnx
yCKNaJHeHb.

MigcymyBaBLUM ocobnmBocTi nepebiry nepionepa-
LiHOro nepiogy Ta BNMMB CTapeyoi acTeHii (puc. 2),
3pobunm BUCHOBOK, LLO Li (hakTopy TakoX BNM1BaOTh
Ha TpuBanictb nepebyBaHHs naLieHTa B cTauioHapi,
TpMBanicTb NikyBaHHS. 30Kkpema, B rpyni NOPIiBHAHHSA —
7,9+2,2 nobw, B ocHoBHiIn — 9,7 3,2 nobu (U = 530,50,
p=0,0177).

Omxe, AN NauieHTiB MOXMIIOr0 Ta CTapeyoro BiKy 3
acTeHiel, 0CoONMBO CepenHbOro Ta TSHXKKOMO CTYMEHIB,
HeobxigHe po3pobneHHs iHaMBIgyanbHUX NPOTOKONIB
nepionepawinHoro nikyBaHHA AN NiABULLEHHS SKOCTI Ta
3MeHLLEHHSI TepMiHY NepebyBaHHs B CTaLlioHapi.

Maronoris. Tom 19, Ne 3(56), BepeceHb — rpyaeHb 2022 p.

1. lUkana Edmonton Frail nokasana ceot edek-
TWBHICTb Nif, Yac BCTAHOBMEHHS CTYNEHs BUPAXEHOCTI
CTapeyoi acTeHii B NauieHTiB NOXUIOro Ta CTapevoro
BiKy B HeBifknagHin abaoMiHanbHin Xipyprii, € NpocToto
Ta LWBMOKOK B BUKOPUCTAHHI.

2. 3aranbHa TSXKKICTb CTaHy, cepueBa HepocTar-
HICTb y MauieHTIB 3i CTApeyord acTeHIE CPUUMHAIOTD
36iMbLUEHHs TPUBANOCTi ONEepaTUBHOrO BTPYYaHHs Ta
3aranbHoi TpmeanocTi LUBJT: y rpyni nopiBHAHHSA — 39,52
(30,00; 45,00) xBrnmHY, B ocHOBHI —49,19 (35,00; 50,00)
xBunuHu, U = 482,50, p = 0,0046. 3HauyLLo BigpisHanack
i TpmBanicTb LWBJ: y rpyni nopisHaHHA — 61,50 (48,00;
75,00) xBunuHK, B ocHoBHiN — 93,84 (60,00; 80,00),
U =513,50, p=0,0112.

3. CTyniHb TSXKKOCTi CTapeyoi acTeHii HeraTMBHO
BNnvBac Ha nepebir nepionepaLinHoro nepiogy, 36inbLuy-
€TbCA YacToTa nicnsonepaviHnx ycknagHess: 2 (4,0 %)
BUMaZKW Yy rpyni NopiBHAHHS, 7 (22,6 %) — B OCHOBHIN,
U =556,00, p = 0,0337. BHacninok Lboro 36inbLuyeTbest
TpWBanicTb CTaLiOHAPHOrO NiKyBaHHS: B rpyni NOPIBHSAH-
HA —7,9 £ 2,2 nobu, B ocHoBHiIN — 9,7 + 3,2, U = 530,50,
p=0,0177.

4. Mogwmdikauis nigxogis 4o nepegonepavinHoi
MigroToBkM Ta nicnsionepawuinHoro BeAEHHS MaLjieHTiB
MOXMUIOr0 Ta CTapeyoro BiKy, B SKMX AiarHoCToBaHa CTa-
peya acTeHis, 4aCTb 3MOry 3MEHLLIMTW YacToTy nicnsione-
paLifiH1X yCKNafHeHb | CKOPOTUTU TepMiH NepebyBaHHs
B CTaLlioHapi.

MepcnekTvBM NoAanbLUMX AOCHIMKEHb NONAraloTh
B OLIiHIOBaHHi AOCTOBIPHOCTI AiarHOCTUKW CTapeYoi acTeHil
B MawieHTIB NOXMIIOTO Ta CTapeyoro BiKy 3a JOMOMOroK
iHWMX Wkan giarHoctuky Frailty. AkTyanbHUM € po3po-
OneHHs iHAMBIgYyanbHUX MPOTOKOMIB NepionepawiiHoro
BEEHHS ANs MauieHTiB MOXWUIoro Ta cTapeyoro Biky
3i cTapeyolo acTeHielo B HeBigknaaHi abaoMiHanbHin
Xipyprii. 3annaHoBaHO MOLLYK BipOrigHWX MapkepiB CTa-
peYoi acTeHil, Wo AadyTb 3MOTy TOYHILLE AiarHOCTyBaTm
L0 NaTomnorilo, a TakoxX nepe.ipka iHWWX MOXMIUBUX
yHKLiOHaNbHMX LUKan cTapeyoi acTeHii.
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AMHamika AeUKOLIUTapHUX MapKepiB 3ananeHHA
y naujeHTiB 3 iHpapKToM MiokapAa 3 eneBaLi€lo cermeHTa ST
3aneXXHO BiA dpaKLji BAKUAY AiBOTO LIAYHOUKA

B. K. Tawyk > *Af P, A, Bora'=8¢% M. B. 0. AAb Canama’>®

BYKOBMHCbKWI AepXaBHWUM MEeAUYHWI YHIBepCHTET, M. YepHiBLi, YkpaiHa

OpwuriHaAbHI AOCAIAKEHHS

A - KoHLenLis Ta AM3alH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis paHux; D - HanucaHHs cTatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

MeTa po60T1 — OLHUTY AVHAMIKY NENKOLMTapHUX MapKepiB 3ananeHHs y nauieHTiB 3 iHpapkTom miokapaa (IM) 3 eneauieto
cermeHTa ST (STEMI) nicns yepesLukipHoro kopoHapHoro BTpyyaHHst (YKB) 3anexHo Big dopakuii Bukvay nioro wiyHouka (J1LL).

Marepianu Ta meToau. Mpyna JoCnimKeHHs cknaganacs 3 23 nocnigoBHuX nauieHTis 3i STEMI, kotpi Hagirwnm go OKHI
«YepHiBeLbKk1in 0BnacHWii KNiHiYHWIA kapaionorivyHWiA LEHTP». XBOPUM 34iINCHANM ycniluHe penepdy3iiHe NikyBaHHS! LLMSXOM
YKB. [Ins oujHIOBaHHSA MapKepiB 3anarneHHs BUBHUNM 3aranbHOKMiHIYHWA aHani3 kpoBi (3AK) Ha Yac HaaXomMKEHHS y cTallioHap
i Ha 10 OeHb NiKyBaHHSA Ha TNi ONTUManbHOI MeaMKaMeHTO3HOI Tepanii.

Pesynikrati. Y nauieHTis 3i STEMI Ta 3HWxeHot0 dhpakLieto Bukvay nisoro wiyHouka ($B J1LL) (rpyna 2) Ha yac HaaxomKeHHs
BM3HAYMNM JOCTOBIPHO BinbLuy KinbkicTb nevikouuTis (p < 0,05) Ta 3pocTaHHs abcontoTHoro BMICTY HewTpodinie (p < 0,01),
iCTOTHO BWLLIi piBHi MapKepiB 3ananeHHs: cnisgiaHoLeHHs HenTpodinu/nimdgoumntn (NLR) (p < 0,01), MoHoumTU/NiMdoLmMTH
(MLR), ingekcy cuctemHoro imyHHoro 3ananenHst (Sll) (p < 0,01), cuctemuoi peakuii 3ananenHs (SIRI) (p < 0,01), cykynHoro
iHaekcy cuctemHoro 3ananenHs (AISI) (p < 0,05) 1 iHTerposaHoro iHaekcy 3ananexhs (Il (p < 0,05). Ha 10 geHb nikysaHHs
aHani3 MapKepiB 3anarneHHs nokasas, Lo y XBOpyX rpynu 2 BiporigHo BuLmm 3anuwwaetbest NLR (p < 0,01) Ta Sli (p < 0,05)
nopiBHsHO 3 xBopuMM Ha STEMI 3i 36epexenoto ®B JILL (rpyna 1). Mg yac gocnimkeHHs AMHaMIkv nerkoLmMTapHUX MapKepiB
3ananeHHs B nauiexTis 3i STEMI nig BnnMeom onTumManbsHoi MeaukameHTo3Hoi Tepanii nicns YKB cnoctepirany 3aMeHLweHHs
(p < 0,05) Takux nokasHukis, sk NLR, MLR, SlI, SIRI, Ill, a Takox 3poctanHs LMR (p < 0,05).

BucHoBku. BusHaueHHs mapkepis 3ananeHHs 3a 3AK Ha Yac HaaXomMKeHHS B CTaLioHap ineHTUIKye pUsnK HECNPUATAMBUX
CepLEBO-CyANHHMX MOAIN i BU3HAYaE 3axoam 3 perynauii akTMBHOCTI 3anasnbHoro npouecy npu STEMI.

Dynamics of leukocyte inflammatory markers in patients with ST-elevation myocardial
infarction depending on left ventricle ejection fraction

V. K. Tashchuk, R. A. Bota, M. V. O. Al Salama

Aim: to evaluate the dynamics of leukocyte inflammatory markers in patients with ST-elevation myocardial infarction (STEMI)
after percutaneous coronary intervention (PCl) depending on ejection fraction of left ventricular (LV).

Material and methods. The study group consisted of 23 consecutive patients with STEMI admitted to the Regional Clinical
Cardiology Center in Chernivtsi, who underwent successful reperfusion treatment by PCI. To evaluate inflammatory markers,
a complete blood count (CBC) was assessed at admission, and on day 10 of hospital stay on the background of optimal drug
therapy.

Results. It was found that patients with STEMI and reduced left ventricular ejection fraction (LVEF) (group 2) at admission
had a significantly higher leukocyte count (P < 0.05) and an increase in the absolute neutrophils (P < 0.01) with significantly
higher inflammatory markers: neutrophil-to-lymphocyte ratio (NLR) (P < 0.01), monocyte-to-lymphocyte ratio (MLR), systemic
immune inflammation index (SlI) (P < 0.01), systemic inflammation response index (SIRI) (P < 0.01), aggregate index of sys-
temic inflammation (AISI) (P < 0.05), and integrated index of inflammation (Ill) (P < 0.05). On day 10 of treatment, the analysis
of inflammatory markers showed that in patients of group 2, NLR (P < 0.01) and SlII (P < 0.05) remained significantly higher
than in STEMI patients with preserved LVEF (group 1). At the study of the changes in leukocyte-based inflammatory markers
in STEMI patients under the influence of optimal drug therapy after PCI, a decrease (P < 0.05) in NLR, MLR, SlII, SIRI, lil,
and an increase in (P < 0.05) LMR were observed.

Conclusions. CBC of inflammatory markers at admission identifies the risk of adverse cardiovascular events and determines
measures to regulate the activity of the inflammatory process in STEMI.

3HAYHWIA 3ananbHUIA KOMNOHEHT. [To4aTKOBE NOLLKOMKEH-
HS eHZOTENit0 akTUBYE aTepPOreHHWU NPOLEC He TiflbKn
LUMSAXOM aKTUBaLii Makpodaris Ta yTBOPEHHS NIHUCTUX
KNiTWH, ane 7 LWNSXOM BMBINbHEHHS Kackady 3ananbHuX
MeXaHi3MiB, BKIOYAOUM aKTUBALLH0 3ananbHUX KriTuH,
IO CNpUYMHSIOTb HaAMIPHY EKCNpecito npo3ananbHuX

lwemiyHa xBopoba cepus (IXC) 3annwaeTbCcs OCHOBHOK
MPUYMHOIO 3aXBOPHOBAHOCTi Ta CMEPTHOCTI B YCbOMY CBITI,
HE3BaXatkoum Ha 3HaYHi 3ycunns, cnpsiMoBaHi Ha nokpa-
LLieHHs NPodiNakTVKK, AiarHOCTWKK Ta NikyBaHHsA [1]. Bu-
SIBMEHO, LLIO aTEPOCKIepO3, sIKUIA Biairpae BaXnuBy porb Y
BUHUKHEHHI Ta nporpecyBaHHi IXC Ta il ycknagHeHb, Mae
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LIMTOKIHIB i HAAMMLLKOBY NPOAYKLiI0 MeTanonpoteiHas,
AecTabiniayloun atepocknepoTuyHy bnswky [2].

XpOoHiYHe 3ananeHHs, BKYauu KMiTUHHY iMyHHY
BiONOBiAp, Bidirpae Kno4oBy porb B iHiLiaLlii Ta nporpe-
cyBaHHi atepocknepo3y [3]. MiaBuLLEHI piBHi NIENKOLMTIB,
HecneumgiYHMX MapKepiB 3anasneHHs NoB'sa3aHi 3 Hecnpu-
ATAVBUMM KNIHIYHUMK Hacnigkamu Ta 6ynu BaXIMBUMA
MPOTHOCTUYHMMU MapKepamM y NawieHTiB 3 Pi3HUMM Npo-
aBamu IXC, BKIHOYaoumM XBOpUX 3 iHGhapKTOM Miokapaa
(IM) 3 eneBauieto cermeHta ST (STEMI). 3ananeHHs
HU3bKOTO CTYMeHs BUSBNSAOTb Ha BCiX hazax cepue-
BO-CYAVMHHOTO KOHTUHYYMY, NOYMHA0YM 3i BCTAHOBIEHHS!
cepLeBo-CyanHHNX hakTopis pusmnky Ta IXC, go cepue-
BO-cyauHHuX nogin (CCIM): IM, cepueBoi HegocTaTHOCTI
(CH) i cmepri [4]. PiHi nigTvnm neikoumTie, 30Kkpema Hen-
TpOhinu, NOB’s3aHi 3 BENUKUMYU iHPAPKTHUMKN 30HaMK,
ripLUMMK pesynsTatamu aHriorpadii Ta KOpOTKOCTPOKOBUM
HecnpusTnneuM nporHozom npu STEMI, a nimdonenis
MoB’A3aHa 3 BYCOKUM PU3NKOM HECTIPUATIIVBWX MOAIN i
MexaHiYHuX ycknagHeHb nicns STEMI [5].

Hessaxaroum Ha cyyacHi iHTEpBEHLINHI Ta apma-
KOMOTiYHi Miaxoaw, WO CrPUSNN iCTOTHOMY 3HWXKEHHIO
CMepTHOCTI Ta 3axBoproBaHocTi nicng STEMI, naujeHTn
Hadani 3anuLLIakTLCA Y rpyni BUCOKOIO PU3KKy NOBTOPHUX
nopin i B Hanbnwxuin, i B Bigganewii nepcnektusi. ba
6inbLwe, Tarap CH, wo suHukae nicnst STEMI, Bce e €
NPOBIAHOI0 NPOBNEMOLO B KMiHIYHIN NpaKTWL, NOripLUye
AKICTb XWUTTSA NaUieHTIB | BUCHAaXYE PECYpPCU OXOPOHU
300poB’s [6].

Omxe, OUiHIOBaHHA MapKepiB 3ananeHHs BBaxa-
0Tb JOBOSI BaXIIMBUM A5 MPOrHO3y nauieHTiB i3 IXC,
OCKiNbK1 BCTAHOBMIM [2], LLO NiABULLIEHWI piBEHb Pi3HMX
MapKepiB 3ananeHHs acoLileTbCA 3 HeCTabINbHICTIO Bns-
LLIOK, cepLeBo-cyanHHuM puankom (CCP), cmepTHICTIO, a
Takox cTyneHem TsxkkocTi IXC i nepdysieto miokapaa.

MeTta pobotu

OUiHUTW AMHaMiKy NEeNKOLMTapHNX MapKepiB 3ananeHHs
Yy nauieHTiB 3 iHhapKTOM MioKapaa 3 enesaLieto cermeHTa
ST nicns YepesLUKiIPHOro KOPOHAPHOTO BTPYYaHHS 3anex-
HO Bif cppaKLii BUKMAY MiBOrO LUMYHOYKA.

Marepianu i MeToAH AOCAIAKEHHA

Mpyna gocnimkeHHs cknaganacs 3 23 nocnigoBHUX na-
uieHTiB 3i STEMI (5 (22 %) xiHok i 18 (78 %) yonosikis),
cepeqHii Bik — 63 + 9 pokis. Xsopi Haginwmm go OKHI1
«YepHiBeLbkuii 06nacHU KNIHIYHUIA KapAioNoriyHumn
LIeHTpY, iM 34iACHWIN yenilwHe penepdysiiiHe NikyBaHHA
LUMSAXOM YepesLUKIPHOro KOpoHapHOro BTpyyaHHs (YKB).
[iarHo3 STEMI BCTaHOBMIU, IPYHTYHOUUCH Ha KMHIYHKX,
iHCTpyMeHTarnbHKX i nabopaTopHUX AaHMX, 3rigHO 3
pekoMeHaaLisMy YHichikoBaHOrO KMiHIYHOTO MPOTOKOMY
€KCTPeHOi, NEPBUHHOI, BTOPMHHOI (cnewianizoBaHoi),
TPETUHHOT (BMCOKOCMeLiani3oBaHo ) Mean4HoT 4onoMoru
Ta kapgiopeabinitauji «[0CTpUIn KOPOHAPHWIA CUHAPOM 3
enesallieto cermeHTa ST» (Hakas MO3 Ykpaitu Ne 1936
Big 14 BepecHs 2021 poky), €Bponencopkoro TosapucTaa
Kapaionoris, Acouiauii kapgionoris YkpaiHu.

Yci xBopi Ha STEMI oTpumyBanu KomnnexkcHe ni-
KYBaHHS 3riJHO 3 YUHHUMW MPOTOKONaMU i pekoMeHaa-
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uisimu. Cxema nikyBaHHs nepenbadana BUKOPUCTAHHS
6era-agpeHobnokaTopis, 6roKaTopiB peHiH-aHrioTeH-
3WH-anbA0CTEPOHOBOI CUCTEMM, CTATUHIB, aHTUTPOM-
fGounTapHMX nNpenaparis; SKWO BUSABNAIM CUMNTOMU
3aTPMMKKM pianHK Ta aekomneHcauii CH, npusHavanmu
LiypeTuku.

Kputepii 3anyyeHHs B [OCTIZXEHHA — NeKy4ni
3arpyauHHUi 6inb TpuBanicTio noHag 30 XBUMMWH; enek-
Tpokapgiorpama, Lwo Buseuna STEMI (nigiom cermerta
ST 21 MMy 2 cyMixXHWX enekTpokapaiorpadiyHux Bigse-
[eHHsx abo HoBa 6riokaaa nisoi Hixkwy nyyka ica); piseHb
TPOMOHiHyY, BABIYi BULLMIA Bif BEPXHBOI MEXi HOPMI NPO-
TArom 12 roguH nicns nosBM CUMMMNTOMIB a6o A0 18 roauH,
KON € O3HaKM iLeMii, Lo TpuBae, abo reMoanHaMivHoOl
HecTabinbHOCTi.

OCHOBHI KpuTepii BUKMIOYEHHS — BiK MEHLUe Hix 18
POKiB, AliarHOCTOBAHI ayTOIMYHHI 1 iH(DEKLiNHI 3aXBOpHO-
BaHHS, OHKOMOriYHi Ta remaTonoriyHi nponicdepaTnBHi
3aXBOPIOBAHHS, Teparisi [MIoKOKOPTUKOCTEpOigamMu npo-
TArOM 2 MicsILLiB, BUSIBNIEHa TsKKa neviHkoBa HegocTart-
HiCTb, pakuis Bukuay nisoro wnyHoyka (PB J1LL) <30 %,
HUPKOBA AMCYHKLS 3 KNipeHCOM KpeaTuHiHy <30 Mi/xB,
anKoronbHa Yy HapKOTUYHA 3aneXHICTb.

Yci yyacHukv nignucani iHgopmoBsaHy 3rogy. [locni-
[DKEHHS 3AIACHWUMK, AOTPUMYHOUUCH MPUHLMMIB HANEXHOI
KniHiYHOT NpakTuku Ta FenbCiHebKoi Aeknapadii. MpoTtokon
[OCTiMKEeHHs! 3aTBEPAXKEHO KOMICIELD 3 NuTaHb BioeTnkn
ByKOBMHCBKOrO AEePXaBHOMO MEAUYHOTO YHIBEPCUTETY.
MpoTokon YKB cxBaneHwit eTMYHUM KOMITETOM FliKapHi.

JemorpadpiuHy iHdopmaLlito Npo NauieHTiB, CiMENHUIA
aHaMHe3 LLOAO0 CepLEeBO-CYANHHUX 3axBoptoBaHb (CC3) i
thakTopu puanky (KypiHHS, rinepxonectepuHemis, rinep-
TOHIA Ta Lykposwit diabet (L)) otpumanu 3 MeanyHux
KapTOK CTaLiOHapHUX XBOPUX.

Micns exokapgiorpadii (ExoKI) Ha anapari Philips HD
7 (Kopest) 3a cTaHAapTHOK METOAMKOH) [7] XBOPUX NOAinm-
1V Ha [Bi rpynu 3rigHo 3 knacudikaulieo Hbro-l7|op|<0b|<o'|'
acouiauii cepus (NYHA). Y nepuy rpyny Bsidwnm 12
xBopux Ha STEMI 3i 36epexeHoto ®B JILL (50 % a6o
GinbLue); y apyry — 11 xeopux Ha STEMI 3i 3HWxeHO
®B J1LL (meHwe Hix 40 %). Y BCix NauieHTiB Ans OLiHI0-
BaHHS1 MapKepiB 3ananeHHs BUBYMMW 3aranbHOKMIHIYHUIA
aHarni3 KpoBi Ha Yac HagXOMKeHHs B cTauioHap i Ha 10
[eHb NikyBaHHA Ha TNi ONTUMasbHOI MEANKAMEHTO3HOI
Tepanii. lematonoriyHe JOCNiMXEHHS 34IACHUN B YMO-
Bax CTaljioHapa 3a CTaHZAPTHOK METOAMKO LLFISXOM
06paxyHKy KIiTUH 3a 4OMNOMOrO0 CBITNIOBOTO Mikpockona
y kamepi lopsiea abo 3a JONOMOroL aBTOMaT30BaHOro
aHanisatopa Diagon D-Cell-60 (YropiuyHa). I pyHTytouncs
Ha AaHux, Wo oaepxanu, obpaxyBanu 3Ha4YEHHs rema-
TOSOrYHMX MapKepiB:

1) cniBBigHOLWeEHHS HeWTpodinis/nimpouunTis
(Neutrophil-to-Lymphocyte ratio — NLR), wo Biabvisae
roMeoctas iMyHHOI cucTemu Ta Aae iHdopmaLito npo 3a-
nanbHui ctaH npy NLR >2,83 sk HezanexHuii npeauktop
HecnpuaTnueux CCIM [8];

2) cniBBigHOWEHHA MOHOUMUTIB/NiMdpoUUTIB
(Monocyte-to-Lymphocyte ratio — MLR) — kombiHoBaHui
MoKa3HUK ABOX (hakTopiB 3ananeHHs, HopMarnbHUM BBa-
*atoTb 3Ha4yeHHs 0,24 (MLR <0,24 — nigBuLLEHWIA PU3KK
OKMO3INHOTO 3aXBOPHOBAHHA NEPUdEPUYHNX apTepin,
20,24 — HezanexHun NpeaukTop MiABULLEHOMO PU3NKY
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CMepTi Big YCiX NpU4YMH Ta panToBOi CepLeBOi CMepTi
(PCC)) [8,9];

3) cniBBigHOwWeHHs TpombouuTis/nimpoumnTis
(Platelet-to-Lymphocyte ratio— PLR), Lo Binbusae koary-
NAUIAHI 7 3anarnbHi LWASXY, MOXe NepeBepLUIyBaTh OKpeMi
nokasHukv TpombouwTie abo nimdouwie (PLR 2139,89 —
iMOBIpHe 30ifbLUEHHS PU3NKY TPOMOOTUYHKX nogin [8];

4) iHaekc cUCTeMHOTO iIMyHHOrO 3ananeHHst (Systemic
Immune Inflammation Index — SlI; neutrophil x platelet/
lymphocyte) 06’eaHye 3 Tunm kniTwH, Wwo BepyTb y4acTb
B iMYHHii1 BianoBiai (HemTpodinu, nimgounTn Ta Tpom-
6oumTn), nokasye BanaHc Mix 3ananbHUM Ta iIMyHHUM
cratycom; Sl >580,86 x 10%J1 — npOrHOCTUYHWIA NOKA3HK
Benukux CCI nicna YKB npm IXC [8,10];

5) iHpekc cuctemHol peakuii 3ananeHHs (System
Inflammation Response Index — SIRI; neutrophil x
monocyte / lymphocyte) — 3BeaeHni iHOEKC, LLO I'PyHTY-
€TbCS Ha abCOMIOTHIN KINbKOCTI TPOX Pi3HIX 3ananbHmUX
KNiTUH (HerTpodinm, MoHoLMTH, NiMdoLMTK); Lie ZOBON
HagiiHAM | HE3aneXHUN NPOTHOCTUYHUIA (haKTop AN
naujeHtis 3i STEMI, skum BukoHytotb YKB; SIRI >1,02
KOPETIOE 3 NPOrpecyBaHHAM 3aXBOPIOBaHHS;

6) CyKynHUI iHOEKC CUCTEMHOrO 3ananeHHs (Aggre-
gate Index of Systemic Inflammation — AlSI; neutrophils x
platelets x monocytes / lymphocytes) nogi6Hui fo Sli, ane
KpiM HenTpodinie, NimgouuTis i TPOMOOLMTIB BKIIOYaE
MOHOLMTK, MOXe 3abe3neunTu Binblue NporHoCTUYHE
3HAYeHHS; y HOPMi NMOKa3HWUK cTaHoBUTL 434 [8,12];

7) cniBBigHOLIEHHS NiMchoumTie/MoHouwTiB (Lympho-
cyte-to-Monocyte ratio — LMR) — 3ananbHuin mapkep;
LMR <4,8 — He3anexHwit hakTop pusuky IXC, kopentoe 3
TSDKKICTIO KOPOHAPHOTO aTepocknepo3y B nauieHTiB 3 IXC
3a Lukanoto Gensini, L0 BPaxoBye CTYMiHb CTEHO3yBaHHS
KOpOHapHUX apTepir [1,8];

8) cniBBigHOWeEHHS TpoMGOoLMTiB/reMornobiHy
(Platelet-to-Hemoglobin ratio — PHR] — 3BeaeHui ingekc
3 abCOMOTHOI KINBbKOCTI TPbOX Pi3HMX 3anasibHUX KiTUH
(HenTpoOGINiB, MOHOLUUTIB i NiMGOLUTIB), HE3aNEXHUN
NPeOVKTOp HecnpusTnMBMx Hacnigkis npu IXC nicns YKB,
CUNbHILLWIA, HX KiNbKICTb TPOMOOLMTIB 200 piBEHb remor-
no6iHy; PHR 21,69 — He3anexH1in NpeamKTop BinaaneHoi
cMepTHOCTI Bif ycix npuimnH npu IXC 3 xpoHiyHoto CH [12];

9) iHgekc BigHOWeHHs nenkouuTis go WOE
(JVLLIOE) — 10ro 3HWKEHHS XapakTepuaye iHeKLinHY
iHTOKCKKALLjtO, @ NiABULLEHHS — aBToIMyHHUMI npovec (A. .
Punos, M. C. Kpaeeup, 2005): JI/LLUOE = 1 x LWWOE / 10,
ae I - kinbkicTb nevikounTie B 1 11, Hopma — 1,87 + 0,76;

10) iHTerpoBaHun iHgekc 3ananeHHs (lIl) (3a
tO. I. Tkayem i O. M. CkubuHcbkoto, 2001) iHTerpaTueHoO
06’eKTUBI3ye CTYNiHb aKTUBHOCTI 3ananbHOro NpoLecy,
BPaxoBYHOUN CTaH CEpLEeBO-CYANHHOI cucTtemu, ToBTo
yacToTu cepuesux ckopodeHb (UCC): Il = (UCC x 1)
/100 + (4CC x M) / 100 + (MCC x C) / 1000 + (MCC
/ i) + (HCC x LLOE / 1000) (%), ae 1N — nemnkoumTh,
MM — nanuykosaepHi HewTtpodinu, C — cermeHTosaepHi
HenTpodinm, Jli — nimgounTn. OUiHIOKTL 3a LKaNoo:
5-17 — HeMae 3ananeHHs; 18—25 — 3ananeHHs nerkoro
nepebiry; 26—39 — 3ananeHHs cepeaHbOi akTMBHOCTI; 40
i GinbLue — 3ananeHHs Tsxkoro nepebiry.

CraTuCTMYHO pesynbTaTi onpauioBanu, 3actocy-
BaBLUM nporpamHe 3abe3neyeHHs Microsoft Office Excel
2019. lMicns nepeBipkv Ha BIiQNOBIAHICTb 3aKOHY HOP-

Maronoris. Tom 19, Ne 3(56), BepeceHb — rpyaeHb 2022 p.

OpwuriHaAbHI AOCAIAKEHHS

Tabnuus 1. MNokasHuku remorpam y rpynax xsopux Ha STEMI 3i 3HkeHOIO

Ta 36epexeHoto ®B JILL, Me (Q25; Q75)

Foyna Coyna 2

lemorno6iH, r/in
TpomGouutu, x10°
LWOE mm/roa, x10°

149,50 (114,00; 167,00)
241,00 (216,25; 312,50)
9,50 (5,50; 18,00)

TNekounTn, x10° 8,20 (6,32; 9,97)
Heittpodpinm, x10° 6,00 (4,16; 7,02)
JlimcoumTn, x10° 1,65 (1,30; 2,15)
MoHouuTu, x10° 0,60 (0,42; 0,67)

144,00 (133,00; 154,00)
232,00 (151,00; 294,00)
10,00 (9,00; 22,00)
10,70 (8,50; 13,40)*
8,30 (6,80; 11,40)*

*:p < 0,05 - BOCTOBIPHICTb Pi3HML NOKa3HUKIB.

manbHoro posnoginy ayca 3a kputepiem LLanipo—Binka
BMKOPUCTanW HenapameTpuyHi MeToau mMaTeMaTuyHoi
cTatncTukm. KinbKicHi NOKa3HWKM HAaBEOEHO sk MediaHa
(Me) Ta mixkBapTunbHUI iHTepBan (Q25; Q75), a Takox
K CepefHe 3Ha4eHHs Ta noxnbka cepeaHbOro 3HaYeHHs
(M £ m); sKicHi faHi HaBegeHo y BigcoTkax (%). Ans no-
PIBHAHHA KiNbKICHWX BENWUYMH BUKopucTanu U-kputepin
ManHa—BiTHI (HesanexHi BenuumHW); Nig Yac aHanisy
3anexHux senununH — T-kpuTepin BinkokcoHa. PiBeHb
3HauyLocTi BigMmiHHOCTen — p < 0,05.

Pe3yabTatu

3a JaHuMy Megu4HUX KapT CTauioHapHOro XBOPOro Ha
STEMI B cynyTHbOMy nepebiry BUSIBUNW FiNEPTOHIYHY
xBopoby B 69,57 % naujenTis, LI — B 8,69 %, ancninige-
Mito — B 47,82 %; kypsitb @60 kypunu 39 % obcTexeHux.

Y xBopux Ha STEMI 3i sHmkeHoo @B [ Ha yac
HaOXOMKEHHS1 BCTAHOBWIIM BipOrigHO Binbluy KinbKiCTb
nevikouuTis (Ha 30,49 %, p < 0,05) nopiBHAHO 3 NaLieH-
Tamu 3i STEMI 3i 36epexeHoto ®B J1LL (mabn. 7). Kpim
TOrO, KinbKicTb HermTpodoinis y rpyni 2 GinbLwa Ha 38,33 %
(p<0,01), Hixy rpyni 1; Lie BKa3ye Ha aKTWUBHICTb 3anarnb-
HOro mpovecy.

He BusiBUNM BiporigHi BigMiHHOCTI 3a NimdoumTamm Ta
MOHOLMTaMW Y rpynax JOCHILKEHHS, NPOTE MOKa3HWKM Y
rpyni 2 iCTOTHO HIDKYi Big MiHIManbHOT Mexi cisionorivHoi
HopMu. Lie Moxe CBIgUMTI NPO NOPYLLEHHS iIMYyHONOTYHOT
peaKTUBHOCTI Ta Tsbkui Hacnigkv y xsopux Ha STEMI 3i
3HwkeHoto OB JILL.

[o noyatky nikyBaHHs! aHani3 MapkepiB 3ananeHHs
nokasas, Lo B 060x rpynax xsopux nokasuukun NLR,
MLR, PLR, SllI, SIRI nepesuiiysanu HopmanbHi. Lie
BiIOMBAE CMCTEMHY BifnoBigb OpraHiaMy Ha 3ananeH-
HS. 3a maHumm, Wo HaeeadeHi B mabnuui 2, y XBOpWX
Ha STEMI 3i sHmxeHoto OB JILU Bussunu BiporigHe
nigBuLLEeHHS BigcoTkoBoro cnieigHoweHHs NLR (Ha
124,30 %, p < 0,01), Sl (Ha 85,25 %, p < 0,01), SIRI
(Ha 197,59 %, p < 0,01) Ta Ill (Ha 55,46 %, p < 0,01)
nopiBHAHO 3 nauieHTamu 3i STEMI Ta 36epexeHoto ©B
JILL. Lle moxHa NosicHATY AMCAYHKLIE eHpoTenianbHMX
KMiTH abo OKMCHIOBANIbHUM CTPECOM 4yepe3 kackag
3anasbHUX LMTOKIHIB, ONOCepeaKoBaHuiA NIeNKoLMTaMu.
Y rpyni 2 BU3HauMnu NigBULLEHHS HU3KM MapKepiB 3ana-
neHHs: MLR (Ha 49,65 %, p < 0,05), AISI (Ha 142,11 %,
p <0,05) — nopiHsaHO 3 xBopKUMK rpynn 1. B 060X rpynax
HK4MMK Big Hopmun Bynn PHR, LeSOER, piseHb LMR
Hx4niA Ha 33,33 % (p < 0,05) y nauieHTis rpynu 2. Ha
HaLLy AyMKY, Le NMOB’si3aHO 3 3ananeHHsIM, Lo BUHUKaE
Mig, Yac rocTpux nogin.
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Tabnuus 2. Mapkepu 3ananeHHs B rpynax xsopux Ha STEMI 3i sHuxeHoto Ta 36epexeHoto OB J1LL, Me (Q25; Q75)

S £

Moka3Huk,

OAMHULI BUMipIOBaHHA

NLR, x10°

MLR, x10°

PLR, x10°

SlI, x10°

SIRI, x10°

AlISI, x10°

LMR, x10°
PHR, x10°
LeSOER, x10%N
I, %

pyna1,n=12 fpyna2,n=11 pyna1,n=12 fpyna2,n=11

3,37 (2,55; 4,46)
0,34 (0,24; 0,44)

145,45 (120,02; 188,08)
840,06 (664,56; 1090,29)
1,59 (1,14; 2,72)

468,89 (250,71; 682,61)
3,00 (2,25; 4,28)

1,53 (1,30; 2,03)

0,84 (0,38; 1,49)

21,38 (18,75; 27,09)

7,56 (5,18; 8,77)*
0,51 (0,44; 0,53)*

195,38 (127,01; 208 46)
1556,25 (863,60; 2270,54)*
4,76 (3,02; 6,13)*

1135,27 (565,15; 1559,16)*
2,00 (1,85; 2,25)*

1,51 (1,14; 1,94)

0,81 (0,38; 1,48)

33,24 (26,71; 36,18)*

1,61 (0,83; 2,48)¢

0,25 (0,17; 0,30)"

92,23 (85,31; 145,62)
374,07 (226,09; 503,52)*
0,81 (0,65; 1,20)¢
215,10 (179,43; 307,38)"
4,00 (3,23; 5,62)

1,84 (1,55; 2,28)

0,82 (0,38; 1,67)

19,52 (13,37; 20,02)*

3,02 (2,53; 4,41)*

0,23 (0,22; 0,33)"

135 (99,64;182,20)

489,92 (398,57; 974,00)"*#
1,24(0,87; 1,60)¢

299,37 (195,96; 476,09
4.21(3,07; 4,81)

1,88 (1,58; 2,16)

0,72 (0,38; 1,04)

21,71 (16,69; 24,81)*

*:p < 0,05 — fOCTOBIPHICTb Pi3HMLi Mix rpynamu B 1 feHb; **: p < 0,05 — BiporigHicTb BigMiHHOCTeN Mix rpynamu Ha 10 geHb; #: p < 0,05 — BiporigHi 3MiHKM nokasHuka Ha 1 i

10 peHb cnocTepexeHHs.

%

-23,02 M
-32,33

31,29
Sl s P
17,45
e LTS
LVMR F 17,49

] 108,65

-52,69
-53,33
£926 ,—— SIRI

-55,21
ot [ — S

25,12

o T PLR
27,91
iR

m [pynal o lpyna2
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Jocnignnu auHamiky nenkouuTapHuX Mapkepis 3a-
naneHHs y nauiexTis 3i STEMI nig BnnvBom ontumansHoi
meaukameHTo3Hoi Tepanii nicns YKB (mabn. 2). Ha 10
JeHb NiKyBaHHS CrMocTepirany 3MeHLUEHHS MoKasHuKa
NLR Ha 53,09 % (p < 0,01) y rpyni 1 Ta Ha 62,71 %
(p < 0,01) y rpyni 2. Y xBopwx rpynu 1 cnoctepiranu
TeHZEHLilo [0 3MeHwWeHHs iHaekcy MLR Ha 27,91 %
(p<0,01), yrpyni 2 —Ha 46,67 % (p < 0,01). ¥ naujeHTis
rpynn 1 BCTAHOBMAW BipOriAHE 3MEHLUEHHS MOKa3HMKa
PLR (Ha 25,12 %, p <0,05), ay rpyni 2 auHamika HegocTo-
BipHa (p > 0,05). ¥ npoueci MeankaMeHTO3HOTO JiKyBaHHS
crocTepirany 3MEHLLEHHS Takux NokasHukiB, sk SlI (Ha
61,39 %, p < 0,01 —y rpyni 1, Ha 55,21 %, p < 0,01 —y
rpyni 2), SIRI (Ha 53,33 %, p < 0,01 —y xBopux rpynu 1,
Ha 69,26 %, p < 0,01 —y rpyni 2). Y nauieHtis 1 rpynu
iHoekc AlS| ameHwwBces Ha 52,59 % (p < 0,01), a B rpyni
2 — Ha 61,45 % (p < 0,05). He BcTaHOBMNM JOCTOBIpHY
pi3HMLIo 3a AnHamikoto iHaekcy LMR y nauieHTis rpynu 1
(p>0,05), ay nauieHTis rpynu 2 cnoctepiranu 30inbLueH-
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Hs1 nokasHwka Ha 108,65 % (p < 0,01) y npouieci nikyBaHHs.
BusHaunnv smeHwenns 11l Ha 23,02 % (p < 0,05) y rpyni
1T1aHa 32,33 % (p <0,01)y rpyni 2. BiporigHo He Bigpis-
Hsanucs ingeken PHR 1a LeSOER y rpynax AoChimKeHHs
(p>0,05) (puc. 1).

Ha 10 geHb nikyBaHHS aHani3 MapKepiB 3ananeHHs
noKasas, Lo y xBopvx Ha STEMI 3i sHimkeHoro OB J1LL go-
CTOBIpHO BULLWMM 3anuwanucs iHaekc NLR (Ha 87,37 %,
p < 0,01) Ta Sl (Ha 30,96 %, p < 0,05) nopisHsHO 3 na-
uientamu 3i STEMI Ta 36epexeHoto ®B [ (mabn. 2).
3asHaunMmo, WO HaBiTb Nicns NoaBiHOI aHTUTPOMOO-
umTapHoi Tepanii nauieHTu 3i STEMI i Bucokum piBHeM
NLR Bce e matoTb cnabke iHribyBaHHS TpPOMOOLWTIB;
e cnpuumHsie Tpomb0o3 i NigBULLYE PU3MK NMOBTOPHMX
iLuemivHMX nogin [8].

06roBopeHHA

Y ubomy o6cepBaLiiHOMy AOCTIIKEHHI OLiHIoBanu -
HaMiKy NneviKoLMTapHUX MapKepiB 3ananeHHs y nauieHTis
3i STEMI nicns YKB.

JocnimkeHHs 3ananbHOMO NOXOMKEHHS aTepockne-
po3y Aae 3MOory KpalLie 3po3yMiTi natodisionoriyHnii ¢oH
3axBoptoBaHHSA [13]. Y KinbKoX SOCHIMKEHHSX [OBEAEHO
WiNbHUA 3B’A30K MiXX NPOrpecyBaHHAM KOPOHapHOI
XBOpo6Y, 3anansHAMKM NpoLecammn Ta CMepTHICTO [14].
3any4yeHHst NeBHOI NiHii IMYHHWUX KNITUH, SK-OT HEWTpO-
¢inu, MoHouMTK Ta niMcoumTw, BinbyBaeTbCs Nig Yac
peBackynsapu3aLii Ta Mae HeraTMBHUI BB Ha Bigda-
neHwit nporHoa [15]. MpocTuii 0bpaxyHok HeMTpodiniB i
CMiBBIAHOLLIEHHSI MOHOLWMTIB A0 NiMCGOLMTIB 3anponoHo-
BaHO SIK MPOrHOCTUYHI MapKepy.

Busasunu, wo NLR >2,83 — HesanexHwii npeaukTop
CCMy nauieHTis i3 IXC, sikum BukoHanu YKB [8], a Takox
rnokasanu CyTTeBe 306iMbLUEHHS 2-piYHNX HECTIPUSATIINBIX
CCIN B 06CTEXEHNX i3 3XBOPIOBAHHAM NiBOI MaricTparni
Ta/abo Tpbox cyamH, korm NLR 23,39 [8,16]. Y kinbkox
[JOCHiMKEHHsX nokasaHo, Lo Bulmii NLR nos’a3aHuii
i3 Hxyoto dopakuieto Bukuay nicns STEMI [16]. Mig vac
HaLwoi poboTu ogepxanv nogibHi pesynsratm — 3Ha4YHO
BuwmMiA nokasHuk NLR >7,56 y nauienTis 3i STEMI Ta
3HwkeHoto OB J1LL.

MoHoumnTn (ofHi 3 3ananbHUX KniTuH) 6epyTb
6e3nocepesHio yyacTb y OpPMyBaHHI Ta PO3BUTKY
aTtepocknepo3y. Busisunu, wo MLR moxe nepen6aquntu
TsokkicTb IXC yepes ouiHky SYNTAX. Y pgocnigxeHHi
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3a yyacTtio 306 nauieHTis 3i STEMI BcTaHOBREHO, WO
MLR — He3anexHuit NpeanKTop BENUKUX HECNIPUATIN-
Bux CCI [9].

MokasHukm Sl Ta SIRI cnovaTky BUKOpUCTOBYBanu
ANS OUiHIOBaHHA NPOrHO3y MyxnuH. B ocTaHHix gocni-
[DKeHHsix nokasaHo, wo Sl ta SIRI — npeagukTopu IXC i
6inbLL KOMMNEKCHI MapKepy 3ananeHHs, ockinbku obuasa
€ KoMBiHaLjieto TPbOX 3ananbHMX KIiITUH NOPIBHSIHO 3 Ha-
BefeH1MM iHaekcamu. Kpim HenTpodpinis i mimcpouwis,
KOMMOHEHT, Lo BkItoveHwid y SlI, — Tpombountn, a B
SIRI - MoHOUMTW. MOHOUMTY LWiNbHiLLE NOB’Si3aHi 3 BUHWK-
HEHHSIM aTepoCKNepoay, Hixk TpombouwmTi. TpombouuTL
TaKkox 6epyTb y4yacTb y 3ananbHii Bignosigi, CipuynHs-
t0Tb 3anyYeHHs iHLLKX 3anarnbHUX KNiTVH i BUBINIbHEHHS
Mmegiatopis 3ananeHHs [8,10,11].

Otxe, SlI Ta SIRI kpaLle xapakTepuaytoTb 3ananb-
HUI CTaTyC MOPIBHAHO 3 TPbOMa TUMaMK KNiTUH, SKLWO
OLIiHIOBATY iX OKPEMO.

SlI — BCTaHOBNEHMI MapKep BigAaneHoro NPorHo3y
npu peBackynsapusawii KOPOHapHUX CyauH. Y Halomy
focnigxeHHi piseHb Sll noHag 1556,25 6ys 3Hauywwmm y
nauienTiB 3i STEMI Ta 3HmxeHoto ®B JLL. MosicHioemo
Lie TUM, Lo BCi KOMMOHeHTU Sl (HemTpodinu, nimcoumnTi
Ta TpomMBoLMTH) BigirpatoTb Porb B iHiLjiaLii, mogynsLii Ta
3arocTpeHHi atepocknepoasy [15]. OTxe, BULLi 3HAYEHHS
SII npsmO BKkasyloTb Ha PU3NK NPOrpPeCcyBaHHS 3aXBOPHO-
BaHHS Ta Ha NOTEHL,HO FipLUWIA MPOrHO3.

AISI — CyKynHuWiA iHOEKC CUCTEMHOrO 3ananeHHs.
Lle nokasHuk nogioHuin go Sli, ane, kpim HeTpodinis,
nimdboumTie | TPOMBOLMTIB, BKIMKOYAE KiNlbKICTb MOHOLW-
TiB. MOHOUMTM Ta HEMTPOINM — YaCTUHA BPOMKEHOTO
iMYHITETY, BUpOONAOTL Npo3anarbHi LIUTOKIHW, XEMOKIHU
Ta depmeHTU. HesBaxaloum Ha Te, wo AISI Bkniovae
Kinbka 3ananbHuX KMiTMH i Mae 3abe3nevnTn TouHiwe
NPOrHOCTUYHE 3HAYEHHS], AOTO PifKO BUKOPUCTOBYHOTH
abo onvcytoTb y chaxosii nitepatypi [10].

IHgekc LMR 3HauHo Hpk4wid y nauienTis i3 IXC, Hix y
xBopux 6e3 Hei. MNonepeaHi JocnimpxeHHs nokasanu, Wwo
MeHLLUa KinbKiCTb NiMcoLuTiB i BinbLua KinbKiCTb MOHOLM-
TiB noB'si3aHa 3 CC3, CCP i nigBuLLEHO0 CMEPTHICTHO, a
TaKOX HECTIPUATIINBIMM CEPLIEBO-CYANHHUMM KiIHLIEBUMU
TO4Kamu y nauieHTis i3 IXC.

Kpim Toro, nimgoumnTi Ta MOHOLMTM NOB'A3aHi 3 pe-
MOEMNOBaHHSAM TIBOrO LLTYHOYKA, 3aroeHHAM Miokapaa,
HakonuyeHHsaM MiodibpobnacTis i aHrioreHesom [10]. Lii
BVCHOBKM AOAATKOBO MiATBEPMKYHOTh Pe3yssTati HaLloro
[OCHigKEeHHS.

Bao K. et al., nokasanu, wo PHR — He3anexHui
MPOrHOCTUYHWIA Mapkep Ans nauieHTis i3 IXC nicnsa YKB
3 KPALLIOI0 MPOrHOCTUYHOHO LHHICTIO, HiXk aGCOMIOTHA Kinb-
KicTb TpOMOOLMTIB 260 piBEHL remMornobiHy. BMBinbHEHHs
pi3HWX MegjiaTopiB Nig Yac Npo3ananbHOro CTaHy Npu3Bo-
AMTb A0 Nponicbepadii MerakapiouwTiB i 36inbLIeHHS Kirnb-
KocTi TpomMboLwTIB Y KPOBOOGiry. Lie Moxe BkasyBaTu Ha
NiABULLEHY aKTMBALIil0 TPOMBOLMTIB | NPOTPOMBOTUYHUIA
cTaH. Y nauienTis i3 CH uji npolecn MoXyTb CIPUYUHATA
YCKNaAHEHHS, NoB’s3aHi 3 Tpombo3oM. BtiM, fokasis
nporHocTuyHoi uiHHocTi PHR ans xeopux Ha IXC i3 CH
[oci HegocTaTHbo [12].

Omxe, BUSIBANM 3HAYYLLIMIA 3B’A30K MiX NerkoumTap-
HUMW MapKkepamu 3ananeHHs y naujiexTis 3i STEMI Ta
HecnpusiTnusumn CCI.
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OpwuriHaAbHI AOCAIAKEHHS

BucHoBKHU

1. BusHayeHHs MapkepiB 3ananeHHs 3a 3arasibHum
aHaniaoM KpoBi Ha Yac HagXOMKEHHS B CTallioHap igeH-
TUIKYE PU3NK HECTIPUSTIINBIX CEPLIEBO-CYANHHWX NOZIN i
BU3HAYae 3axoay LLoAo perynsiuii akTMBHOCTI 3ananbHoro
npouecy 3a STEMI.

2.Y xBopux Ha STEMI 3i sHmkeroto ®B 1L nicns
YKB BuABMIK Ginblu 3HaYyLLEe 3MeHLUEHHSI CiBBigHO-
LUEeHHS1 HernTpodinu/niMdoumnT, MOHOLMTU/MiMAOLMTH,
iHOeKCYy CUCTEMHOro iIMyHHOrO 3ananeHHsi, CUCTEMHOT
peakuii 3ananeHHs, CyKynHoro iH4ekcy CUCTEMHOrO 3a-
narneHHs Ta IHTErpoOBaHOrO iHAEKCY 3ananeHHs. IHoekc
CniBBiAHOLWEHHA NIMGOUNTIB | MOHOUMTIB 3HAYYyLLO
niaBULLMBCS.

3 CniBBigHoLLeHHs HeliTpodbinu/nimdounTL i1 iHaeke
CMUCTEMHOTO IMYHHOTO 3ananeHHst MOXyTb XapakTepuay-
BaTV gucbanaHc Mk HemTpodinamm, nimdoumtamu Ta
TpomGoumMTaMy, LU0 NOB’A3aHNI i3 HAAMIPHMM 3ananeH-
HsIM | TshkumM nepebirom STEMI B nawieHTiB 3i 3HKEHOH
®B L.

MepcnekTvBKM NoganbLUNX AOCHiAKEHb NONAraloTh
B OL|HIOBAHHi NENKOLMTApHWUX MapKepiB 3ananeHHs y
nauieHtis 3i STEMI nig BnnvBom nikapcbkux 3acobis 3
NpoTM3ananbHUMK BNIACTMBOCTAMM, LLIO A0ZaHi 40 ONTK-
MasibHOI MeguKaMeHTO3HOI Tepanii.
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OpwuriHaAbHI AOCAIAKEHHS

NabopatopHi 3miHM Ta NPOrHOCTUYHI NOKA3HWUKW HECNIPUATAUBOTO
nepeoiry XpoHiuHoi cepLeBoi HeAOCTATHOCTI 3i 36epeXxeHoto PppaKuieto
BUKUAY AiIBOTO LIAYHOUKA, 3aUBOIO Barolo Ta CynyTHboto pibpunauieto

nepeacepAb
*EF

M. N. bia3ina=A8¢P B, T, KapxapsaH

3anopisbknii AepXxaBHWUI MeAUYHWI YHIBEpCHTET, YkpaiHa

A - KoHLenLis Ta AM3alH AOCAIAXEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs cTarTi; E - peaaryBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHSA CTaTTi

MeTa po6oTu — gocnianTi ocobnmnBocTi KNiHiko-nabopaTopHKX 3MiH | BU3HAYMTY NPOrHOCTUYHI NOKa3HWKW HECTIPUSTIIMBOIO
nepebiry XPOHIYHOI cepLeBoi HedoCTaTHOCTI 3i 36epexeHolo dpakLieto Bukuay nisoro wnyHouka (XCH 36®BJILL), 3aieoto
Baroko Ta CynyTHboto dibpunsuieto nepencepab (P).

Matepianu Ta meTogu. Y BigKpuTe, NPOCMEKTUBHE, KOTOPTHE AOCHIMKEHHS B NapanenbHuUX rpynax 3anyumnm 248 xsopux
Ha XCH 36®BJILW Ha Tni Hagnuwkosoi Mack Tina (HMT) 1 abaomiHanbHOro OXMpiHHS; cepepHii Bik — 65,0 + 11,0 poky, 146
(58,9 %) xiHok i 102 (41,1 %) vonosiku. ¥ nepuy rpyny Bkntoumnu 181 xeoporo Ha XCH 36®BJILL Ha Tni 3aiBoi Baru 6e3
cynyTHbOI ®IT; y apyry rpyny — 67 nauienHTis i3 XCH 36®BJ1LL i 3ariBoto Baroto Ha Tni cynyTHbOoi ®I1. Ycim nauieHTam 3giicHunm
KOMMMEKCHe KIiHiYHe 06CTEXeHHS, BpaxoByBanu Ckaprv Ta AaHi aHamHe3y, BUkopycTanm 06’ eKTUBHI 1 AOAATKOBI (nabopaTopHi,
iHCTPYMEHTanbHi) METOAW 33 YUHHUMM CTaHAapTaMu.

Pe3yniraTti. Y xBopux Ha XCH 36®BJ1LU Ha Tni HMT Ta oxumpiHHS npu cynyTHi G BCTAaHOBMAW CXMIBHICTb 40 aHeMisauii, Lo
BUSIBUNM 32 BiPOTiZHO HXYMMM NOKa3HUKaMU reMorno6iHy M epuTpOLMTIB NapanenbHO 3 MEHLLMMM 3HAYEHHAMU NiMGOoLNTIB,
BUPA3HILLIi 03HaKV CUCTEMHOTIO 3ananeHHs, AUCAYHKLT HUPOK i NeYiHKX 3 NposiBamMu xonecTasy. Lie cBiguuTb Npo cknagHiLwi
dyHKLiOHanbHi Ta CTPYKTYPHi NOpYLLEHHS opraHiB i cucteM. Y pesynerati ROC-aHaniay y xsopux Ha XCH 36®BJ1LL i3 3aiBoto
Baroto Ta CynyTHLO0 PN BU3HaUMM 36iNbLLIEHHS YaCTOTU HACTaHHS KyMYNSTUBHOI KiHLeBOT Toukv npu IMT >32 kr/m?, cnieBig-
HoLLEeHHi o6Boay Tanii oo o6eoay cteroH >1,1 Oa., BMICTi B KpoBi neiikouuTie >6 x 10° 11, kpeaTuHiHy >96 MKMOMb/N, CEYOBUHM
>7,3 Mmorb/n, WBKUAKOCTI Ky6o4koBoi chinsTpauii <65 mn/xe/1,73 m?, cniseigHowerHi XC JNIMHLL/XC NMNBLY, >2,05 Oa. Y
xBopux Ha XCH 36®BJILL i3 3arBot0 Baroto Ta cynyTHbOK Pl BUSHAUMNM NPEaUKTOPY MATUPIYHOI CMEPTI: YHKLiOHaNbHWIA
knac XCH >II, XC INBLY, <0,9 mmonb/n, XC NNAHLL <0,66 mmonb/n Ta Tl <1,45 Mmonb/n. Y Lyx XBOPUX BU3HAUMIK TaKOX
npeayKTOpK MOBTOPHOI rocnitanisauii BHacnigok gexkomnexcadii XCH 36®BJILL: BmicT neikoumTtie y kposi >6 x 10°n, XC
JINHLY, >2,49 mmonb/n, cniseigHowexHs XC JIMHLL/XC NMNBLY, >2,05 Og. Ta koedilieHT ateporeHHocTi >2,91 Op.

BucHoBku. Y xBopux Ha XCH 36®BJILL i3 3ainBoto Baroto cynyTHsa @I acouitoBanacs 3 THK4MMmM 1abopaTtopHUMmM 3MiHamu,
L0 BigbMBanu cknaaHiwi pyHKLiOHanbHi Ta CTPYKTYPHI NOPYLIEHHS OpraHiB i cuctem. BctaHoBunmu nabopatopHi npeaynkropu
HecnpusTnmeoro nepebiry XCH 36PBJILL y uux xsopux.

Laboratory changes and prognostic indicators of the adverse course
of chronic heart failure with preserved left ventricular ejection fraction,
excess weight and concomitant atrial fibrillation

P. P. Bidzilya, V. H. Kadzharian

Aim. To investigate the peculiarities of clinical and laboratory changes and to identify prognostic indicators of the adverse
course of chronic heart failure with preserved left ventricular ejection fraction (CHFprEF), excess weight and concomitant
atrial fibrillation (AF).

Materials and methods. The open, prospective, cohort study in parallel groups included 248 patients with CHFprEF, overweight
and abdominal obesity, average age 65.0 + 11.0 years; 146 (58.9 %) women and 102 (41.1 %) men. The first group included
181 patients with CHFprEF and excess weight without concomitant AF, and the second group — 67 CHFprEF patients with
excess weight and AF. The complex clinical examination was performed according to the standards, including complaints,
medical and family history, clinical, laboratory and instrumental examinations.

Results. It has been established that patients with CHFprEF and overweight or abdominal obesity concomitant AF have a
predisposition to anemia, which was manifested by significant lower indicators of hemoglobin and erythrocytes in parallel
with lower values of lymphocytes, more pronounced signs of systemic inflammation, dysfunction of the kidneys and liver with
manifestations of cholestasis, which indicated deeper functional and structural disorders of organs and systems. ROC-anal-
ysis of the patients with CHFprEF, excess weight and concomitant AF demonstrated increase in the clinical endpoints rate
for patients with BMI >32 kg/m?, the waist circumference / hips circumference ratio >1.1 U, leucocytes level >6 x 10° |, serum
creatinine >96 mcmol/l, urea >7.3 mmol/l, glomerular filtration rate <65 ml/min/1.73 m?, LDL / HDL cholesterol ratio >2.05 U.
The 5-years death predictors were found in patients with CHFprEF, excess weight and concomitant AF: functional class of
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CHF >II, HDL cholesterol 0.9 mmol/l, LDL cholesterol <0.66 mmol/l and triglycerides <1.45 mmol/l; additionally, there were
defined the predictors of recurrent admission to hospital with the CHFprEF decompensation: leucocytes level >6 x 10°1, LDL
cholesterol >2.49 mmol/l, the LDL / HDL cholesterol ratio >2.05 U and the atherogenic ratio >2.91 U.

Conclusions. In patients with CHFprEF and excess weight, concomitant AF was associated with more severe laboratory
changes, which reflected deeper functional and structural disorders of organs and systems. Laboratory predictors of the adverse
course of CHFprEF in this category of patients have been established.

XpoHivHa cepueBa HepocTaTHicTb (XCH) 3anuwaeTbes
OLHI€I0 3 FONMOBHUX MPUYWMH CMEPTi Ta HEMpaLe3naTHOCTi
HaCerneHHs, € KiHLEBOK CTafiel CepLeBo-CyaAMHHOM
koHTMHYyma [1]. Tak, 5-10 % xBOpUX BMMpaTb Npo-
TAroM rocnitanisavii, we 15 % — BNPoOoBX HACTYMHMUX
3 micsaui, a binblua YacTWHa nauieHTiB — YNpoaoBx 5
poKiB Bif Yacy maHidecrauii 3axBoptoBaHHs [2]. icns
BMMWCKW 3i CTaljoHapa pusuK NOBTOPHOI rocriTanisauii
BHacnigok aekomnencauii XCH BnpogoBX Tpbox Mics-
LiB BUCOKUN i cTaHOBUTL 25 %, cmepTi — 14 % [3]. 3a
OaHUMW iHWKXX OOCMIAHWUKIB, Maxe NOMoBMHA XBOPUX
Ha XCH nomuparoTb BnpogoBx Hanbnmkumnx 4 pokie, a
npu Tskkomy nepebiry piyHa cmepTHicTb carae 50 % [4].
Tomy XCH BBaxatoTb BipOrifHNM YNHHWUKOM 3HUKEHHS
TPUBANOCTi Ta SIKOCTi XWUTTS, B €KOHOMIYHOMY MnaHi —
3HayHMM hiHaHcoBUM TArapem [5]. Hecnpusatnvsui
nporHo3 npu XCH, iMoBipHO, 3yMOBINEHMIA 3a5Ty4YeHHsIM 40
naToreHe3y 3aXBOPIOBAHHS CTPYKTYPHO-(DYHKLOHAMbHMX,
reMoAnHaMIYHUX apUTMIYHKX, FyMOparibHUX, 3ananbHuX
i MeTaboniyHMx nopyLueHs [6].

MpoBigHUMKM eTionoriYHUMK YMHHUKaMKM XCH HUHi
BBaXaloTb ilemiyHy xBopoby cepus (IXC), apTepiansHy
rinepTensito (Al), ix noeaHaHHs, ocobnmeo B koMopbia-
HOCTi 3 LyKkpoBuM Aiabetom (L) Ta a6aomiHanbHUM
OXUpiHHAM [7]. [oBedeHo, WO HagMIpHE HAKOMUYEHHS
BiCLlepanbHOi XMPOBOi TKaHWHM CYNPOBOAXYETLCS
NOPYLLEHHAM aAMMOLMTOKIHOBOMO O6MiHY 3 HaCTYMHOK
aKTMBALLIE iIMYHONATONOTYHMX 3MiH, 30iNbLUEHHSIM arpe-
rauinHoi Ta KoarynsuiHOT akTUBHOCTI KPOBI, MOPYLUEHHSAM
ninigHoro Ta BYrNeBoAHOro Metaboniamy, Lo € gopar-
KOBMMM NaTOreHETUYHUMM YMHHUKaMM DOPMYBaHHS Ta
nporpecysaHHs XCH [8]. Mig Bnnvsom oxupiHHs npu XCH
BUHMKAE rinepTpodist MiounTiB, MiokapaianbHuiA ¢idpos,
CTeato3, MiTOXOHApianbHWiA AYcromeocTas, BigbyBaeThCs
NOPYLUEHHS BHYTPILUHBOKIITMHHOTO METaboniamy KanbLyjito
Ta aKTvBaLis anonTosy kapgiomiouuTis [9]. MNMapanensHo
3i CTPYKTYPHUMY 3MiHaMU CEPLIS OXXUPIHHS 3yMOBHOE MO-
PYLLEHHS CUCTOMIYHOI Ta AjacToniYHOI yHKLT cepus, Wo
TaKOX CMPUYMHSIE PO3BUTOK aPUTMIYHIX MOPYLLEHb, SK-OT
ibpunauii nepeacepab (1) [10,11]. M — npuunHa Bu-
HUKHEHHS! HECTIPUSITIIMBIX MO, LLIO CYTTEBO BIMBAIOTH
Ha NpOrHo3 i TpPUBanICTb XUTTS NauieHTis [12—14].

HwvHi NpodoBXyeTHCA NOLLYK MapKepiB TSHXKKOCTI ne-
pebiry XCH i nporHo3yBaHHs i HacmigkiB y navjieHTis i3
3al1BOKO Baroto Ta OXUPIHHAM, 0COBNMBO 3a yMOBW Npuea-
HaHHsa ©I[15,16,24]. Y H13Ui pobiT nokasaHo 3anexHiCTb
CTPYKTYPHUX i (hyHKLIIOHANBHKX NOKa3HUKIB Miokapaa Bif,
PiBHIB rMOKO3W, MiniaiB, anbbymiHy, reMornobiHy, a Takox
HUpKoBOI (hyHKLUii y xBopux Ha XCH [17—19]. MoTpebytoTb
YTOYHEHHS! i iHLLi KNniHiko-nabopaTopHi NOKa3HUKK, Lo €
npeaukTopamm Hecnpustiveoro nepebiry XCH B oci6 i3
Hap/mwwkoBoto Macoto Tina (HMT) Ta oxupiHHSIM, Bpa-
X0BYt04M HasBHiCTb PI1. Lle 0brpyHTOBYE AOUINBHICTD i
CBOEYACHICTb HALLOrO AOCTIMKEHHS.
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Jocniant ocobnuBocTi KNiHiKo-NabopaTopHMX 3MiH i
BU3HAYUTW MPOTHOCTWUYHI MOKA3HWKN HECTIPUSTANBOTO
nepebiry XpoHi4YHOT cepLIeBOi HEAOCTATHOCTI 3i 3bepesxe-
HOI0 chpaKLjieto BUKAY NIBOTO LLMYHOYKA, 3aiiBOIO Baroto
Ta CynyTHbOLO Gibpunsuieto nepeacepab.

Marepianu i MeTOAU AOCAIAKEHHA.

Y BigkpuTe, NPOCNEKTUBHE, KOTOPTHE AOCHIMKEHHS B
napanernbHuUX rpynax 3anyyqmnm 248 xsopux Ha XPOHidHy
CepLeBy HeOCTaTHICTb 3i 30epexeHot0 (hpakLieto BUKUaY
niBoro wnyHouka (XCH 36®BJILL) Ha Tni HMT Ta abgo-
MiHanbHOTO OXMPIHHS; cepeaHin Bik — 65,0 = 11,0 poky,
146 (58,9 %) xiHok i 102 (41,1 %) Yonosiku.

KpwuTepii 3any4eHHs B JoCTimKeHHs — KniHiYHa, 06'ek-
TUBHA CMMNTOMATWKa Ta exoaonnepkapaiorpadivHi o3Ha-
k XCH 36®BIILL (PBIILLI 240 %) -1l cpyHKUiOHanbHOTO
knacy (®K) (NYHA) BHacnigok xpoHiuHoi IXC (cTabinbHa
CTEHOKapais HanpyXeHHs1, Any3HUI i NOCTIHapKTHUIA
kapaiocknepos) Ta/abo Al iHoekc macuTina (IMT) 225 kr/v?,
HasiBHICTb NMCbMOBOI IH(HOPMOBAHOI 3roaun Ha y4acTb.

Kputepii BuknoueHHs — XCH 36@BJILL IV ®K, roctpuit
KOPOHaPHUI CUHAPOM i FOCTPi NOPYLLEHHS MO3KOBOTO KpO-
B0OBiry BNpoaoBx 6 MicsLiB, yci dhopmu kapaiomionarin,
TSHKKA HUPKOBA Ta NediHKOBa HEOCTaTHICTb, OHKOMOTiYHiI
3axBoptoBaHHs, aHemis lI-lIl ctyneHis, IMT <25 kr/m?,
BiK MeHLe Hix 18 pokiB, LIl y cTagii aekomneHcadii,
naTornoris WwmTonoAibHoi 3ano3n 3 yHKUiOHaNbHAMU
MOPYLLEHHSMM, fOKYMEHTOBAHI NCUXi4HI 3aXBOPHOBAHHS,
BapUKO3Ha XBOPOOa HUKHIX KIHLIBOK 3 O3HaKaMM XPOHiy-
HOI BEHO3HOI HeJOCTaTHOCTI, BiAMOBa NaLlieHTa Bif yyacTi
y AOCTiMKeHHI 3 Byab-AKOi NPUUMHN.

MauieHTiB noginunu Ha ABi rpynu: y NepLUy 3anyynnm
181 xBoporo Ha XCH 36®BJILU Ha Tni 3arBoi Barv 6es cy-
nyTHe0I O, cepepHii Bik — 64,0 + 11,0 poky, 110 (60,8 %)
XiHOK i 71 (39,2 %) vonosik; y Apyry — 67 naujenTis i3 XCH
300BJLL i 3ariBoto Baroto Ha Tni cynyTHLOI ®F, cepepHil Bik
—67,9 11,3 poky, 36 (53,7 %) xiHok i 31 (46,3 %) YoroBik.

XCH 36®BJILL BepuchikyBanu 3a KNiHIYHAMK peko-
meHpauiamu European Society of Cardiology (2016 p.)
[20] Ta Acouiauii kapaionorie YkpaiHu, YkpaiHcbkoi aco-
uiawii daxisuis i3 cepueBoi HegocTtatHocTi (2017 p.) [21].
[JiarHocTuky Ta dhopmy O BU3HAYMNK 3riZHO 3 PEKOMEH-
pauismmn European Society of Cardiology (2020 p.) [22].

MauieHTaM 30iNCHUNM KOMMMEKCHe KNiHiYHe 00-
CTEeXeHHsi, BpaxoByBanu ckapru Ta AaHi aHaMmHesy,
BMKopucTanu o6’ekTMBHI Ta godaTkosi (nabopaTopHi,
iIHCTPYMEHTarnbHi) METOAM 32 YNHHUMKU CTaHAAPTaMM.
Ha 6a3i kniHiko-6ioximiyHoi naboparopii KHIM «Micbka
nikapHst Ne 4» 3MP (M. 3anopixoks) BUKOHaNM 3aranbHui
aHari3 KpoBi 3 BU3HAYEHHSIM PiBHS MTHOKO3W, 3aranbHui
aHani3 cevi, BCTAHOBWNYW PIBEHb ENEKTPONITIB, BUKOHAMNM
HUPKOBI 1 NediHKoBI Npo6u, ninigorpamy, koarynorpamy.
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Micns Bunuckm 3i ctauioHapa xBopi nepebysanu
nig ambynatopHumM cnoctepexeHHsm. Yepes 1 pik y
TeneOoHHOMY peXxuMi OLiHIoBanu ckapru, 3aranbHe
CamMONONyTTS, HAsABHICTb i KiNbKiCTb CEPLIEBO-CYANHHUX
nogin (CCIM). Yepes 24 wmicaui abo nig yac noBTOPHOI
rocnitanisavii 3aiicHoBanm KniHiko-iHCTpyMeHTarnbHe, na-
6opatopHe obcTexeHHs, Gpanu KpoB Ans iMyHOhepMeHT-
Horo aHanisy. Yepes 60 micauiB nig Yac TenedgoHHoro abo
0COBMCTOrO KOHTAKTY OLiHIOBaNMW BIDKUBAHICTb XBOPWIX.

Mig Yac gocnigxeHHs LOTpUMyBanuca moparnb-
HO-eTUYHMX HOpM GioeTukmn 3rigHo 3 npasunamm ICH/
GCP, lenbciHcbkoi Aeknapadii npas noguHn (1964 p.),
KoHeeHLuji Pagu €Bponu 3 npas nioguHn Ta iomeamumHm
(1997 p.), a TaKOX YNHHMM 3aKOHOZABCTBOM YKpaiHU.

CraticTyHO pesyntaTy onpaLitoBany 3a 4oNoMOror
nakeTa CTaTUCTM4HMX Nporpam Statistica 13.0 (StatSoft Inc,
CLUA, Ne niuensii JPZ8041382130ARCN10-J). notesy
LLOAO HOPManbHOCTI PO3MOAiNY NOKa3HWKIB NepeBipsany
3a kpuTepiem LLlanipo-Binka. Akwo po3nogin Bignosigas
3aKOHY HOPManbHOCTI, BiporigHicTb obuucnioBanu 3a
t-kpuTepiem CTblogeHTa aAna HelanexHux Bubipok. Mpu
BiAXWNEHHI po3noginy nokasHUKiB Big HOPManbHOrO BUKO-
pucTanu HenapameTpuyHi kpuTepii, 3okpema U-kputepin
MaHHa—-BitHi (Mann-Whitney U Test) ans HesanexHux su-
6Gipok. [ins aHani3y kaTeropianbHWX 3Ha4eHb 3aCToCyBanu
X2-TecT (3 nonpaekoto EiTca Ans manoi Bubipku). Buku-
BaHICTb YNPOOOBXK M'ATUPIYHOIO NEPioady CrOCTEPEXEHHS
OLjHIOBanM 3a [OMOMOTOK METOAY MHOXWHHUX OLHOK
KannaHa—Maiepa 3 pospaxyHkom Log-rank Tecty Hazard
Ratio (HR; BigHOLLEHHS pu3uKiB) ANs MaTeMaTU4YHOro on-
paLitoBaHHs NepBYHHOTO MaTepiany. PesynsraT HaBeneHo
Sk cepenHe apudMeTUYHE Ta CTaHOAPTHE BiOXMMEHHs
(M £ SD), mepiaHa Ta 25, 75 nepuextuni (Me [Q25; Q75])
3anexHo Bif pO3NoAiny NokasHukiB (HopmaribHoro abo Ta-
KOO, LLiO Biipi3HSIETLCA Bi HOPMArbHOrO), Ik abCOoMtoTHE
3HaveHHs Ta BigcoTok (n (%)). [Ana BCTaHOBNEHHS Mpe-
aviktopis CCI po3paxyBany onTumaribHi TO4KM po3noainy
MOKa3HWKIB (ONTUManbHe CMiBBIAHOLLEHHS YyTNWBOCTI Ta
cneuymdivHocTi), BkoprcTaBum ROC-aHania. Pos6ixHOCTi
BBaXanM CTaTUCTUYHO BiporigHumu npu p < 0,05.

Pe3syAbTati

Bcranosunu, wo y xsopux i3 ®I 6ynu Ginbwmmm Bik
(67,9 + 11,3 npotu 64,0 £ 11,0 poky, p < 0,05), ®K XCH
(2,82 £ 0,39 npotn 2,41 £ 0,49, p < 0,001), yactoTa
cepuesux ckopoueHb (98,9 + 17,6 npotn 79,2 + 10,6
ya./xs, p < 0,01), ane MeHWMMM By 3HAYEHHS CUCTO-
nivxoro (141,9 £ 19,2 npotn 155,0 + 20,7 MM pT. CT.) i
diactoniynHoro (84,4 + 11,5 npotn 89,4 + 10,5 MM pT. CT.)
apTepianbHoro Tucky (p < 0,001). Mpwu cynyTHin OI
nepeBaxana noLupeHicTb iwemiyHoro reHesy XCH
360BJILL (100,0 % npotu 69,9 %; X2 = 26,2; p < 0,001),
cynyTHb0i Al (88,1 % npoTn 66,3 %; x?= 11,5; p < 0,001),
pigwe giarHoctysanu LI 2 tuny (16,4 % npotn 38,1 %;
x2=10,5; p <0,01). Tunoa cTpykTypa Bunaakis ®r: y 48
XBOPWX AjarHocTyBanu nocTiHy dopmy @I,y 12 — nep-
CUCTEHTHY, B 7 NaLliEHTIB — NapoKcuaMarbHy. 3a3Haummo,
Lo XBOPpi 3icTaBHi 3a cTarTio, IMT (33,8 +5,2i33,9+5,5
Kr/m? BignoBigHo), cniBBigHOWEHHAM obBoay Tanii 4o
o6Bopay creroH (OT/OC) (1,09 + 0,07 Ta 1,11 £ 0,07 Og.
BignosigHo) (p > 0,05).
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OpwuriHaAbHI AOCAIAKEHHS

Ta6nuus 1. Moka3HUkK 3aranbHOKIIHIYHOO 1 BioXiMiYHOTO aHanidy KpoBi
xBopyx Ha XCH 36®BJILU Ha Tni HMT Ta oxwpiHHS, BpaxoBytoun HasiBHiCTb O,
M+ SD, Me [Q25; Q75]

MokasHuK, XCH 36®BJILU 6e3 &I XCH 36®B/LU iz ®n
OAMHUL BUMiPIOBaHHSA (n=181) (n=67)

lemorno6iH, r/n 139,6 £ 18,2 133,9 +18,4*
Eputpoumtn, x10'2 n 41+0,6 3,8+0,5*
Nevikountn, x10°n 6,4+18 6,7+24
EosnHodinu, % 110; 2] 110; 2]
ManunukosaepHi HeTpodinu, % 2[1;3] 2[2; 3]
CermeHTosinepHi HenTpodinu, % 58,9 +8,9 63,9 £7,3"**
Nimcboumntn, % 35,2+9,1 29,8 £ 8,5***
MoHouuti, % 2[1;4] 3[1;4]

LIOE, mm/rog 11,5 [6; 21] 131[7; 18]
TpomGouutu, x10° 236,3+48,9 2474 £42,5
MpoTpoM6iH, % 100 [96; 103] 95 [88; 100]***
®ibpuHoreH, r/n 3,1[2,7;3,8] 3,1[2,7; 3,6]
BnacHa petpakuis, % 85 [75; 100] 90 [75; 110]
ACT, MKkMonb/rog * Mn 0,5[0,4; 0,7] 0,5[0,4; 0,9]
ANT, mkmonb/rog x Mn 0,5[0,4;0,9] 0,5[0,4; 0,8]
Binipy6iH 3aranbHui, MKMOnb/n 13,0 [9,0; 18,0] 19,4 [11,0; 29,1]***
Binipy6iH npsiMui, MKMonb/n 6,7[3,3; 9,4] 8,8 [5,6; 11,9]*
Timoriosa npoba, Of. 2,5[1,7; 3,6] 2,411,7;3,7]
'mtoko3a, Mmonb/n 5,21[4,3;7,3] 4,6 [4,2; 5,3
Hartpiit, Mmonb/n 141,0 [136,0; 142,8] 139,5 [136,5; 141,9]
Kaniit, Mmonb/n 4,414,1;4,9] 4,413,9; 4,8]
loHi3oBaHWit kanbLiid, MMonb/n 1,2[1,1;1,2] 1,111,0; 1,2]
BaranbHuit 6inok, r/n 71,11[67,5; 75,5] 72,6 [68,4; 75,1]
AnbbymiH, r/n 41 [37; 43] 39 [38; 41]
KpeaTuHiH, Mkmonb/n 94 [83; 106] 106 [94; 129]***
CevoBuHa, MMOnb/N 57[4,7;71] 6,8 [0,0; 8,5]**
LLIK®, mn/xs/1,73 m? 59 [49; 69] 50 [41; 61]***
3XC, mmonb/n 5,6 [4,7; 6,6] 4,8[4,0; 5,71
XC NNBLL, mmonb/n 1,2[1,1;1,5] 1,2[1,0; 1,4]
XC NNHLL, mmone/n 3,3[2,4;4,2] 2,712,2;3,3]*
XC NNAHLL, mmons/n 0,810,6; 1,1] 0,6 [0,5; 0,8]**
TI, Mmmonb/n 1,7[1,3;2,4] 1,3[1,0; 1,6]**
KA, Op. 3,5[2,5;4,4] 2,9[2,2; 3,5]*
XC NNHLLY XC NnBLy, 2,6 [1,9; 3,3] 2,411,8;3,1]
Tr/XC nnBLy 1,410,9; 2,2 1,0[0,7; 1,5]*

*1p <0,05; **:p<0,01, ***:p < 0,001.

MpoaHanisyBaBLM 3MiHW 3aranbHOKMIHIYHKX i Bio-
XiMiyHMX, NabopaTopHMX NokasHWkiB y xBopux Ha XCH
369BJL i3 HMT ta oxupiHHAM (mabr. 1) npu cynyTHIn
®I1 BCTaHOBMMYM BipOriAHO HWKYI PiBHI remornobiHy (Ha
4,3 %), eputpoumTis (Ha 7,9 %), nimcoumTis (Ha 18,1 %),
npotpombiHy (Ha 5,3 %), rmtokoau (Ha 13,0 %), wemakocTi
kny6oukoBoi dinbrpauii (LUK®) 3a MDRD (Ha 18,0 %),
3aransHoro xonectepuHy (3XC) (va 16,7 %), xonec-
TepuHy ninonpoteigiB HW3bkoi LWinbHocTi (XC JIMHLL)
(Ha 22,2 %), py»e Huabkoi WwinsbHocTi (XC NMAHLLY) (Ha
33,3 %), Tpurniuepugis (TI) (Ha 30,8 %), koedpiLieHTa
areporeHHocTi (KA) (Ha 20,7 %), cniBeigHoweHHs TI go
XonecTepuHy ninonpoteigis Bucokoi winsHocTi (TI/XC
JINBLL) (Ha 40,0 %). Y rpyni xsopux Ha XCH 36$BJLL i3
HMT, oxwupiHHsam | @I nepeBaxas BMICT CermeHTosaep-
HVX HenTpodinia (Ha 8,5 %), 3arankHoro GinipybiHy (Ha
49,2 %), kpeaTuHiny (Ha 12,8 %) Ta cevoBuHm (Ha 17,5 %).

Hapani 3piichunn ROC-aHani3 anst BCTAHOBNEHHS
npeavKTopiB focArHeHHs HecnpusTiveux CCIy xBopux
Ha XCH 369BJL i3 HMT, oxwpiHHam i ®IT Bnpogosx
n’aTupiyHoro nepiogdy. B pesynbraTi BU3HauuMnu Taki
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TOYKM PO3MOiNY NPOrHOCTUYHMX MOKA3HWKIB NSt KyMy-
nsaTMBHOI KiHUeBoi Touku (KKT): IMT >32 kr/m? (nnowa
nig kpueoto (AUC) — 0,639; 95 % [l 0,513-0,753; uyT-
nueictb (Y.) — 63,9 %; cneundivnicts (C.) — 83,3 %; p
< 0,05); cniBigHowenHst OT/OC >1,1 Op. (AUC 0,732;
95 % [l 0,610-0,833; Y. — 50,0 %; C. — 100,0 %; p <
0,01); BmicT y kposi nekouuTie >6 x 10°n (AUC 0,638;
95 % [l 0,510-0,752; Y. — 50,8 %; C. — 100,0 %; p <
0,01); kpeatuHiHy >96 mkmons/n (AUC 0,788; 95 % [
0,671-0,879; 4. - 72,1 %; C. - 83,3 %; p < 0,001); cevo-
BuHK >7,3 mmonb/n (AUC 0,694; 95 % [l 0,562-0,807;
Y.-40,7 %; C.—-100,0 %; p < 0,05); LLUK® <65 mn/xs/1,73
m? (AUC 0,770; 95 % [l 0,652-0,864; 4. — 88,5 %; C. —
66,7 %; p <0,05); cniseigHoweHHs XC JINHLL/XC JTNBLL,
>2,050g. (AUC 0,758; 95 % [11 0,586-0,884; 4. - 69,7 %;
C.-100,0 %; p < 0,001).

lMporHocTUYHI NpeavKTopy M'aTUpiYHOi cmepTi — PK
XCH >l (AUC 0,646; 95 % [l 0,520-0,759; Y. — 94,7 %;
C.-34,5%; p < 0,01); cuposatkosui Bmict XC JIMNBLL
<0,9 mmons/n (AUC 0,702; 95 % [l 0,526-0,842;
Y. - 40,0 %; C. — 100,0 %; p < 0,05); XC nnAHLY
<0,66 mmons/n (AUC 0,703; 95 % [l 0,570-0,815; Y. —
81,3%; C.-59,3 %; p<0,01) Ta Tl 1,45 mmonb/n (AUC
0,703; 95 % Al 0,570-0,815; Y. — 81,3 %; C. — 59,3 %;
p <0,01)

AK NPOrHOCTUYHI NPeanKTOPU MOBTOPHOI rocni-
Tanisauii BHacnigok gexkomneHcauii XCH 36®BJILL i3
HMT, oxupiHHam i cynyTHboo Ol BU3HAuMnM BMICT
y KpoBi neikoumtie >6 x 10°n (AUC 0,724; 95 % [
0,601-0,826; Y. — 53,6 %; C. — 90,9 %; p < 0,01), XC
JINHLL, >2,49 mmone/n (AUC 0,719; 95 % [l 0,545-0,856;
Y. -69,0 %; C. - 71,4%; p < 0,05), cniBBigHOLLEHHS
XC NMNHLL/XC NnBLL, >2,05 Og. (AUC 0,808; 95 % [l
0,642-0,920; 4. - 75,9 %; C. - 85,7 %; p < 0,001) Ta KA
>2,91 Op. (AUC 0,714; 95 % [11 0,540-0,852; Y. — 55,2 %;
C.-85,7%; p<0,05).

06roBopeHHA

Y Hawowmy pocnigpkeHHi XCH 36®BJIW Ha Tni HMT Ta
OXMPIHHS NPU CynyTHiN Gl BCTaHOBUNM CXUMNBHICTb XBO-
puX [0 aHeMi3aLlii, Ky BUSIBNAMM 3a BiPOTi[HO HKYMMU
nokasHukamm remornobiHy (Ha 4,3 %) Ta eputpoLmTiB
(Ha 7,9 %) napanenbHO 3 MEHLIUMW 3HAYEHHAMU MiM-
¢ouwmris (Ha 18,1 %). Li oaHi 3biratoTbes 3 BUCHOBKaMM
iHLIKX aBTOPIB, SiKi BUABMIM NOAIGHI 3MiHM B TakMX naui-
€HTIB, @ 3HKEHHS reMornoBiHy, KiNnbKOCTi epUTPOLIMTIB i
nimcoumTIB BBaXXanu NpeavkTopamu Tshk4oro nepebiry
Ta Hacnigkis XCH [1,3,4]. CynyTHa ®I1 y xBopux Ha
XCH 369BJIW i3 HMT Ta oxupiHHAM acouitoBanach i3
[OCTOBIPHUM NepeBaxaHHAM BMICTY CErMEHTOSAePHUX
Hentpodinis (Ha 8,5 %), wWwo, Ha AYMKY AOCRIAHWKIB,
MOXe BiabuBaTH BUPA3HICTb XPOHIYHOIO 3anasbHoro
npodecy [6].

HwHi foBeneHo nopyLueHHs PYHKLIOHAmNBHOrO CTa-
Hy neviHkn B ymoBax XCH, TsxkicTb sikoro mporpecye
3 nornnbneHHam 3axsoptoBaHHs [17,18]. Y Hawomy
gocnipxenHi cynytHs @I npu XCH 36@BJIL i3 HMT ta
OXWPIHHSM He BMMBasa Ha BUPa3sHICTb NPOsIBIB LMTONI-
TUYHOTO CUHAPOMY. BTiM, HIDKYi 3HAYEHHS NPOTPOMBIHY
(Ha 5,3 %), 3XC (Ha 16,7 %), XC NMHLY, (Ha 22,2 %), XC
NNAHLW (Ha 33,3 %), T (Ha 30,8 %), KA (Ha 20,7 %), TI'/
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XC NMNBLY (Ha 40,0 %) € nposiBoM ANCDYHKLT NEYiHKu
yepes MopyLUEHHs! i CEeKPeTYBanbHOI 30aTHOCTI B TaK1X
XBOpPMX. BiporigHo BuLLi noka3HUku 3aranbHoro Ginipy6iHy
(Ha 49,2 %) MOXyTb CBIAYATU NPO HASABHICTb XonecTasy
B xBopux Ha XCH 36®BJILL i3 HMT Ta oxupiHHAM npu
cynyTHin ®I. IMOBIpHO, NOpYLUEHHS eniMiHaLii XOoBui
CMPUYMHEHE TPMBANMMUM HaBpPSIKOM i HACTYMHUMW CTPYK-
TYPHUMM 3MiHaMU NapeHXiMu neviHky [7].

Y HW3Ui foCnifpKeHb NOKa3aHO HeraTMBHE MPOrHOC-
TUYHE 3HaYeHHs LWogo nepebiry Ta Hacnipkis XCH came
HKYMX MOKA3HWKIB NinigHoro o6MiHy — Tak 3BaHuii «napa-
[OKC xonectepuHy» [23]. MoyacTu Le nigTBepaxeHo pe-
3ynTatamu, Lo onybnikosaHi paHilue [24], apxe cynyTHs
&N npu XCH 36®BJLU cynpoBomxyBanach 3pocTaHHsM
PU3NKY AOCATHEHHS KyMYNATUBHOI KiHLIEBOI TOYKM (y 2,7
pasa), n'aTupiuHoi cMepTHocTi (y 3,4 pa3a) Ta NoBTOPHOI
rocnitaniauii BHacnigok AeKoMneHcaLlii 3aXxBOpOBaHHS
(BTPUUYI) (p < 0,001). He BUABMNY BipOriaHi BioMiHHOCTI 3@
MnokasHVkamu, LU0 BifOV1BaKTb BUPA3HICTb LUTOMITUYHOTO
CYHAPOMY Ta NopyLUeHb GINKOBOrO OOMiHy.

3a ocTaHHIMK JaHUMW, AUCEYHKLIS HUPOK € NMPOBIa-
HUM (haKTOPOM pU3HKY Tsx4oro nepebiry Ta HeraTWBHNX
Hacnigkis XCH [1,4,18]. Mogi6Hi 3miHm cnocTepiranu nig
yac OOCniKeHHs!, 30KpeMa BCTaHOBUMM [OCTOBIPHO
BULLLi 3HAYEHHS CMPOBATKOBOIO KpeaTuHiHy (Ha 12,8 %)
Ta ceyoBuHK (Ha 17,5 %), Huxvy UKD (Ha 18,0 %) y
xBopux Ha XCH 36®BJILU npu HMT Ta oxupinHi 3 OI1.
BiporigHi BiaMiHHOCTI 3a napameTpamu, WO XapakTe-
pU3yloTb CTaH eneKkTPOoniTHOro 0bMiHy, He BUSBUIIN.
3a3Haunmo, Lo npu cynyTHIN O BUSBUMN HXYUIA BMICT
rntoko3n kpo.i (Ha 13,0 %), a GinbwicTb AoCNimKEHb
cBiavatb Npo Tsbkumi nepebir XCH, konu € nopyLueHHs
ByrnesogHoro o6miHy Ta LU 2 tuny [17]. Lie moxHa no-
ACHUTU MEHLLIOIO nowwmpeHicTio LA 2 Tuny came B rpyni
nauieHTis i3 @I (Ha 21,7 %; p < 0,01), 3any4yeHHs M y
JocnimKeHHs: xBopux 6e3 Tshkkoro nepebiry Ta Aekom-
neHcauii LI, npusHadeHHaM imM ageksaTHOI fieTo- Ta
LlyKpO3HWXyBanbHoI Tepanii.

Y pesynerati ROC-aHanisy y xsopux Ha XCH
36®BJ1LL i3 3ariBot0 Baroto Ta cynyTHLot0 Pl BCTaHOBUNM
30inbLUeHHs YacToTy HacTaHHst KKT npu IMT >32 kr/iw?,
p < 0,05; cnieBigHOWweHHi OT/OC >1,1 Og., p < 0,01; BMmicTi
B kpoBi neikoumTie >6 x 10°n, p < 0,01; kpeaTuHiHy >96
MKkMonb/n, p < 0,001; ceqoBuHn >7,3 mmone/n, p < 0,05;
LIK® <65 mn/xe/1,73 M?, p < 0,05; cniBBigHOLEHHI
XC NINHLW/XC NMnBLLY >2,05 Oa., p < 0,001. MNporHoc-
TUYHI NpeanKTopu M'aTupivHoi cmepti — ®K XCH >lI,
p <0,01; XC IINBLL <0,9 mmonb/n, p < 0,05; XC NNAHL,
<0,66 mmons/n, p < 0,01; T £1,45 mmone/n, p < 0,01.
Lle nioTBEpOXYyE YMHHICTb «Napafokcy ninigis» Loao
cepLeBo-CcyanHHOi cmepTHOCTi B ymoBax XCH 36®BJILL.
£AK NpeamKTOpU NOBTOPHOI rocniTanisalii BHacnigok ae-
komnexcauii XCH 36PBJLL B13Ha4mnm BMICT y KpoBi nei-
koumtie >6 x 10°n, p < 0,01; XC JINHL, >2,49 mmons/n,
p < 0,05; cnieeigHoweHHs XC NMHL/XC NMNBLY, >2,05
On., p<0,001; KA >2,91 Og., p <0,05.

BucHOBKM

1. Y xBopux Ha XCH 36®BJLL Ha Tni HMT Ta oxmpiH-
HS Npy cynyTHin O BCTaHOBUNW CXWIBHICTb 10 aHEMi-
3auii, Lo BMSIBUNYM 3a BIPOMiAHO HMKYMMM NOKA3HWUKaMM
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remornobiHy 1 epuTpoLMTIB NaparnernbHo 3 MEeHWUMM
3HAYEHHSMM NIMEOLIMTIB, BUPA3HiLLi 03HAKWN CUCTEMHOTO
3ananeHHs, AMCYHKLIT HAPOK i NeviHkW 3 nposiBamu
xonecrtaay. Lle cBiguutb npo cknagHiLi cyHKUiOHaNbHi
Ta CTPYKTYPHI MOPYLLEHHS OpraHiB i cMcTeM.

2. Y pesynbrati ROC-aHanisy y xsopux Ha XCH
30DBJILL i3 3aiBoto Barowo Ta cynyTHeor O BCTaHo-
BUNW 30iNbLIEHHS1 YacTOTU HACTaHHA KyMynsSTUBHOI
KiHueBoi Touku npu IMT >32 kr/m?, cniigHoweHHi OT/
OC >1,1 Op., BMicTi B KpoBi nevkouuTie >6 x 10°n,
KpeaTuHiHy >96 MKMOIb/f, Ce4oBMHM >7,3 MMonb/n,
LUK® <65 mn/xe/1,73 m?, cniesigHowweHHi XC JIMHLL/XC
nnBL >2,05 Og.

3. Y xBopux Ha XCH 36®BJILL i3 3anBoto Barowo Ta
CynyTHL0t0 Pl NpeanKTopamm MATUPIYHOI CMEPTi MOXHa
Beaxatn K XCH >II, XC [TNBLL <0,9 mmonk/n, XC JINAHLL,
<0,66 mmonb/n Ta TI <1,45 Mmonb/n; NpeanktTopamm
MOBTOPHOI rocniTanisauii BHacniaok aekomneHcavii XCH
36DBJILL — BMmicT y KpoBi neiikoumTie >6 x 10° i, XC
JINHLL >2,49 mmons/n, cnieeigHowweHHs XC JTMHLL/XC
JINBLL >2,05 Og., KA >2,91 Og.

MepcnekTnBM noganbLWMX HAYKOBUX AOCHIMKEHb
nonsraloTb B OUIHIOBAHHI BNAWBY MEAVKAMEHTO3HOT
Tepanii Ha nporHo3 XCH 36®BJILL i3 HMT, oXupiHHAM i
cynyTHboto 1.
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OpwuriHaAbHI AOCAIAKEHHS

MopiBHAAbHA XapaKTepUCTUKa pereHepaLji CTerHoBoI KICTKM LypiB
NpH iHTpaMeAYAAPHOMY OCTEOCHHTE3i 3 BUKOPUCTAHHAM MEAUUHOI CTaAi

Ta BYrAéub-Byraeuesoro KOMno3uTHoOro MaTepia/\y

B. B. YopHuit= *ABLD 1 B, BorpaHoB EF

3anopi3bKknii AepxaBHWUI MeAUYHWI YHIBEpCHTET, YkpaiHa

A - KoHLenLis Ta AM3alH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis paHux; D - HanucaHHs cTatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

MeTa po60oTu — nopiBHATK MOPHONOriYHi 0COBNMBOCTI pereHepallii CTErHOBOI KICTKW LLYpPIB Npu iHTpaMeaynsipHOMy OCTe-
OCWHTESi 3 BUKOPUCTaHHAM MeaUYHOI CTani Ta ByreLb-ByrieLeBoro KOMNo3uTHOro Marepiany.

Matepianu Ta metoau. LLINsxoM onepaTvBHOMO BTPYYaHHs AOCHIAHUM TBApMHaM MOLENIOBAN NeperioMm CTErHOBOI KICTKU.
Ycix TBapUH NOAINUNM Ha ABi rpynu: y NEpLLiv Ans iHTpaMeLynspHOi dikcauii ynamkiB BUKOPMCTOBYBaNV MEQWYHY CTasb, a B
ApYrii gikcauito ynamKis KiCTKM BUKOHYBanu 3a JOMOMOIO ByrMeLb-ByrneLeBoro KoMno3utHoro marepiany. Mig vyac gocni-
[okeHHs potpumyBanuck OupexTtusu 2010/63/€C 3 3axvcTy TBapuH €Bponercskoro MapnameHTy, npuHUMNiB MenbCiHCLKOT
[exnapadii Ta 3akoHy Ykpainu Ne 3447-1V «[po 3ax1CT TBApUH Bif, )XOPCTOKOTO MOBOMKEHHS» . BUkoprCTOBYHOUM MOPhONoriyHi,
MOPCOMETPWYHI, FICTONOTYHI, FICTOXIMIYHI, IMYHOFCTOXIMIYHI T8 PEHTFEHONOTIYHUIA METOAM AOCAIANNM KICTKOBUI pereHepat
Ha 30 noby, yepes 6 i 12 micsLiB nicns onepaTMBHOrO BTPyYaHHs. Bueyanu excnpecito imyHoricToxiMiuHnx mapkepis CD-34 i
Ki-67 Ha kniTHax pereHepaty 3 BUKOpUCTaHHAM nporpamu Imaged. CTaTucTuyHuUin aHania pesynbratis BUKOHanM mMetogamm
BapiaLinHOi CTaTUCTUKM 3 BUKOPUCTaHHAM nporpamm Statistica 13.0.

Pe3ynkratu. B ekcnepumeHTanbHii rpyni TBapwH, Y Skux Ans dikcawii KICTKU BUKOPUCTOBYBanNM BYrNeLb-BYrMeLEBUIA KOM-
no3uTHWiA Matepiarn, Ha 30 £oby nicns onepaTUBHOIO BTPYYaHHs! BCTAHOBMEHO CTAaTUCTUYHO 3HauyLLe 36inbLlueHHs ekcnpecii
BiZZHOCHOI NnoLwi, siKy 3anmatoTb CD-34* CTpyKTypu, NOPIBHSHO 3 rPYNO0 TBapWH, Ae ANns dikcaLii BUKOpUCTOBYBanu MeanyHy
cTanb (y nepLuin ekcnepumeHTanbHin rpyni — 4,80 + 0,40, y apyri — 2,80 £ 0,30), a TaKoX CTAaTUCTUYHO 3HAYYLLE 30iNbLIEHHS!
ekcnpecii mapkepa Ki-67* (y nepLuiit ekcnepumenTansHin rpyni — 5,20 + 0,36, y apyrin — 2,48 + 0,32). IMig vac ornsgosoi Mi-
Kpockonii crocTepirany LWBKALLI TEMNW OCTeOoiHTerpaLlii Ta pereHepaii MicLis nepernomy B rpyni ekcriepuMeHTanbHUX TBapyH,
y SIKVMX Ans doikcawlii KICTKU BUKOPUCTOBYBAsM ByITeLib-BYrneLeBuii KOMNO3UTHUIA MaTtepials, MOPIBHAHO 3 APYrok0 rpyrnot BHAC-
NiJOK CTUMYNSLLT pOCTY EHAOTENIIO CyAWH. Pe3ynbTaTi ricToNnoriYHOro A0CHimKeHHs 36iratloTbCsl 3 faHUMU PEHTIEHOMOMYHOTO
06CTEXEHHS! Ha BCIX CTPOKaX COCTEPEXKEHHSI.

BucHoBKM. BukopucTaHHs ByrneLib-ByrieLeBoro KOMNO3UTHOO Matepiasy nig Yac iHTpamenynsipHOro OCTEOCUHTESY NPULLIBAL-
Lye Temnu nepebyaoBM KiCTKOBOrO pereHeparty BHaCMigok peanisauii aHrioreHHoro edbekTy. Lie nigTeepmkeHo 30inbLeHHIM
eKcnpecii mapkepis nponichepaTtnBHoi akTuBHocTi Ki-67* Ta Mmapkepa eHgotenito cyanH CD-34" y rpyni TBapuH, NikoBaHwX i3
BUKOPUCTAHHSIM KOMMO3UTHOrO Matepiarny, Ha 30 1oby.

Comparative characteristics of the regeneration of the femur bone of rats at intramedullary
osteosynthesis using medical steel and carbon-carbon composite material

V. V. Chornyi, P. V. Bohdanov

The aim of this study was to compare the morphological features of rat femoral bone regeneration during intramedullary
osteosynthesis using medical steel and carbon-carbon composite material.

Materials and methods. All animals were divided into two groups. A fracture of the thighbone was simulated by surgical
intervention. In the first group, medical steel was used for intramedullary fixation of fragments; in the second group, frag-
ments were fixed using a carbon-carbon composite material. The morphological, morphometric, histological, histochemical,
immunohistochemical and X-ray methods was used, the bone regenerate was studied on the 30" day, 6 and 12 months after
the surgical intervention. There were established expression of immunohistochemical markers CD-34 and Ki-67 using the
ImagedJ program. The statistical analysis of the obtained results was performed by the methods of variational statistics using
the program Statistica 13.0.

Results. In the group of animals where composite material was used, on the 30th day after surgery, a statistically significant
increase in the expression of the relative area occupied by CD-34+ structures compared to the second group of animals was
established (4.80 % 0.40 in the group in which the composite material was used and 2.80 + 0.30 in group in which the medical
steel was used). Also a statistically significant increase in the expression of the Ki-67+ marker was established (5.20 + 0.36
in the group in which the composite material was used and 2.48 + 0.32 in group in which the medical steel was used). With
inspection microscopy, faster rates of osseointegration and regeneration of the fracture site were observed in the group of
animals in which the composite material had been used compared to the other group of animals due to the stimulation of
vascular endothelium growth. The data of the histological examination coincide with the data of the X-ray examination at all
the periods of observation.
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Conclusions. The use of carbon-carbon composite material during intramedullary osteosynthesis accelerates bone regen-
eration pace due to the angiogenic effect, which is confirmed by increase in the expression of markers of proliferative activity
Ki-67+ and the marker of vascular endothelium CD-34+ in the group of experimental animals in 30 days.

OpnHe 3 NpiopuTETHMX 3aBAaHb, LLO CTOITb Nepef cyvac-
HOHK CBITOBOK CUCTEMOK OXOPOHM 3[40POB’S, — MiABM-
LLIeHHS PIBHSA BUXMBAHHS! Ta MOKPALLEHHS! KOCTi XUTTA
navjeHTiB Micns TpaBM i 3aXBOPIOBAHb OMOPHO-PYXOBOrO
anapary. 30ebinbLIoro came 3aXBOPIOBaHHS Ta TPaBMM
KICTOK, CyrnobiB Npu3BoasATb [0 TpyBanoi BTpaTv npa-
Lie3gaTHOCTI Ta iHBaniamsawii XBopux.

TpaguuinHi Mogeni 3amilLeHHs KICTKOBUX AedhekTiB
nepeabavatoTb BUKOPUCTaHHS ayTo- abo anoTpaHcnnaH-
TaTiB. OfgHak Taki MeTognm MawTb HWU3KY OOMEXEHb i
HeonikiB, L0 NOB'sA3aHi 3 BIOCYMICHICTIO TKaHWH i iMo-
BipHiCT0 Nepeaavi iHdeKLin Big, LOHOpa [0 peumnieHTa.
B cyyacHin npaktvui ans dikcauii KiCTKoBUX yNamKiB i
BENMUKUX AeDEKTIB KICTOK, 3aMiHU CyrnobiB WTy4HUMU
MoAEensmMm1 Npu iX ypaxkeHHi jereHepaTMBHO-AECTPYKTUB-
HUMM NPoLieCaMM Ta iHLLMMM 3aXBOPHOBAHHAMM, KOPEKLi
ZedopmaLii xpebLiiB TOLLO BCe YacTilLie BUKOPUCTOBYOTb
pi3Hi KOMMO3UTHI MaTepiany.

CVHTETUYHI iMNNaHTX MOXYTb CMPUATW NpULLIBUAZ-
LLIEHHIO TEMMIB 3arotoBaHHS KICTKOBOI TKaHuHW [1,10]. Taki
martepianu mMatoTb BignoBigaTi NeBHUM BUMOraMm LLOJO
6e3neyHoCTi, HadiNHOCTI, rinoanepreHHocTi Ta Giocymic-
HOCTi, BOHW MatoTb YTV IHEPTHUMW [0 XMBUX TKaHWH,
HE BUSIBMSITW KaHLLEpOreHHoro Bnnuey, 6yt Josoni me-
XaHi4YHO MiLHUMM Ta CTINKUMK 8O BMIUBY i BHYTPILUHLOIO
cepenoBuLLa opraHiamy, 1 30BHILLHIX (akTopiB.

HuHi B opTonesii BUKOPUCTOBYIOTL IMNMAHTX Ta LWTYY-
Hi cyrnobu 3 GioakTnBHOrO ckna, kanbLin-chochopHoi
Kepamikui, apMyroumMx MaTepianis Ha OCHOBI BYrmneLeBux
HaHoTpy6okK, rpadeHy, okeuay rpadpeny [2,10,12]. Takox
LUMPOKO 3aCTOCOBYIOTb IMMMAHTH HA OCHOBI Pi3HUX Crina-
BiB MeTaniB, AK-0T TUTaH, MeAunYHa cTanb, kobansT, Mar-
Hil, LWHK, 3011070 TOLLO. [lesiki cnnaew Ta noniMepy MaioTb
TepMOYyTNMBI BNAacTMBOCTI 3 edheKToM Nam’ATi hopmu,
iHLWi XxapakTepuaytoTbest 6iope3opOTUBHUMYI BNacTUBOC-
TAMW, | TOMY Ui MaTepianu MalTb LWUPLLI MOXMUBOCTI
BUKOPWUCTaHHS B Pi3HKX rany3sax MeauumHu [3—7]. Mpote
Maitxe BCi MaTepiany He no3baBneHi HeaonMikiB, TOMy
noTpebytoTb NOCTIAHOTO BUBYEHHS! Ta BAOCKOHANEHHS [6].
Cawme ue cTaBuTb Bce GinbLue BUMOT Ans HAyKOBLB i B
ranysi MeQUUMHW, 1 iHXeHEPIT ANt po3pobneHHst HOBKX
martepianis. Yci MaTepianu, Lo 3aCTOCOBYOTb Y KNiHIYHIN
NpaKTULi, MaoTb NPOXOAWTMU AOKNIHIYHE AOCHIMKEHHS Ha
nabopaTopHMX TBapuUHaX.

Merta pobotu

lMopiBHATM MOpcbonorivHi 0COBNMBOCTI pereHepaLlii cTer-
HOBOI KICTKU LLypIB NPW iHTpaMeynspHOMY OCTEOCHHTES
3 BYKOPWCTaHHAM MEAMYHOI CTani Ta ByrneLb-ByrneLe-
BOrO KOMMO3UTHOTO Matepiany.

Marepiaau i MeToAH AOCAIAKEHHA

Y pobori gocnizgkyBanu CTerHoBy KicTky 36 CTaTeBO3pinmx

6inmx nabopaTopHKx LypiB-camuiB NiHii Bictap.
TBapwH yTpumyBanu B BiBapii HaB4arnbHo-HaykoBoro

Meauko-nabopaTopHoro LeHTpy 3anopi3bkoro Aepxas-
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HOTO MEeAMYHOTO yHiBepcuTeTY. Beix TBapuH yTpumysanm
B OKpPEMMX MOMIXMOPBIHINOBUX KniTkax no 4-5 ocobuH
Y KOXHiiA 3 BinlbHUM AOCTynoM Ao Bogu Ta ixi. [Mig vac
focnipxeHHs gotpumysanucs Oupektuemn 2010/63/€C 3
3axucTy TBapuH €Bponeiicbkoro MapnameHTy, npuHLMnIB
lenbciHebkoi [eknapadii Ta 3akoHy Ykpaitu Ne 3447-1V
«[po 3axvCT TBApWH Bif, XOPCTOKOIO MOBOKEHHSA.

JocnigHvx TBapwH noginunu Ha 2 rpynun. Y nepiuy
rpyny BKIMIOYMNK LLYPIB, SKUM B aCENTUYHMX YMOBAX Mig
3arasibHOK0 aHeCTe3i€l0 3 BUKOPUCTaHHAM TioneHTan
Hatpito («TioneHaT») B 4o3yBaHHi 30 Mr/Kr BHYTPILLHLO-
O4YepeBMHHO BMKOHaNW narepanbHWiA JocTyn A0 cTer-
HOBOI KiCTKW. 3@ JOMOMOTOH0 KICTKOBMX Kycayok JlicToHa
nepekyLUyBanu CTerHoBy KicTy B AinsHUi diadisa. [Ons
dhikcauii KICTKOBMX ynamKiB y KICTKOBOMO3KOBWIA kaHan
BBOAWIN TOMKY, BUrOTOBIIEHY 3 MeAMYHOI cTani. Pany
MoLLIapoBO 3aLLvBanu. B apyrii rpyni TBapuHaM 3aicHunm
onepaTtuBHe BTPy4aHHS 3a TaKO Camoto METOAMKOLO, ane
dhikcaLito KiCTKM BUKOHANM iHTpaMeZynsipHO, 3aCTOCyBaB-
UM WTMT, WO BUrOTOBMEHUIA i3 BYrMeLb-BYrNeLeBoro
komMnosuTHoro matepiany (YYKM TY Y 33.1-13312223-
004:2007).

Y nicnsionepaviiHomy nepiogi 3aiicHoBany peHTre-
HOMOTYHUI KOHTPOMb 3a gonomoroto anapata X-MIND
Unity (Itanis). TeapuH BuBOAUNM 3 ekcnepumMeHTy Ha 30,
180 Ta 365 no6y nicns onepaT1BHOIO BTPYYaHHS! LLMSIXOM
BHYTPILLHbO04YEPEBUHHOMO BBEAEHHS PO34YMHY TiONeHTa-
ny Hatpito B go3ysaHHi 50 mr/kr. Bunyvennin matepian
¢ikcyBanu B 10 % po3yuHi HenTpanbHoOro dhopmaniny.

MopdonoriuHe gocnimkeHHs BukoHanu B nabopa-
Topii kadeapu aHaToMmii NoAMHU, ONepaTuBHOI Xipypri
Ta TonorpadiyHoi aHaToMii 3anopisbkoro AepXXaBHOMO
MeAnYHOro yHiBepeuTeTy. MNepep noYaTkoM ricTONOrMYHUX
npoueayp i3 KiCTKW BUMyYanu KOMNO3UTHUIA MaTepian i
ronky. Martepian gekanbumHyBanu y 5 % posunHi mypa-
LUMHOT KUCMOTKW, Hajani NpoMMBanu, 3HEBOAHIOBAN Y
BYMCXigHil BaTapei cnupTiB 3a CTaHZaPTHOH) MCTONOTN4HO
METOAMKOIO Ta 3anvBanu B napadiH. Ha potauiniHomy mi-
kpotomi HM 340e BUrOTOBNSNM CEpiliHi 3pian 3aBTOBLLIKM 5
MKM, SiKi nicns AenapadiHisavlii 3abapsntoBan reMatokcu-
NMIHOM Ta €03VHOM NS OfMSA0BOI MIKpOCKONii, @ TakoxX
BUKOPUCTOBYBaNu A5 imyHoricToxiMivHmx (IFX) peakuin.

[ns ouiHIOBaHHS METaXpoMagaii B AiNsHLj pereHeparty
3abapBntoBanu TonyiavHOBMM CUHIM. BukopucToByoum
mikpockon PrimoStar (Carl Zeiss, HimewunHa) Ta Bineocu-
cTemy Axiolab, Bu3Hauyanu kniTMHHUI cknag pereHepaty
Ta BUMIpIOBanM TOBLUMHY KICTKOBOrO pereHepaty. [ns
JAocnimxkeHHs nponidepaTMBHOI aKTUBHOCTI B AiNsHLi
KICTKOBOrO pereHepaty noctasumu IMX peakuito, BUKO-
puctosytoumn aHtutina Ki-67 i CD-34. Jenapadinizauito
Ta AemMackyBaHHA aHTUIEHIB BWKOHanNM 3a AOMOMOro
PT-mopyns Thermo Scientific (Thermo Fisher Scientific)
B EDTA-6ychepi pH 6,0. EHgoreHHy nepokcuaasy 6noky-
Banu 3a 4OMOMOTOI0 NePOKCUAA3HOT0 BroKy. AK NepBUHHI
aHTuTina 3actocyBanm Ki-67 (M-19): sc-7846 (Santa
Cruz Biotechnology), CD-34 (C-18): sc-7045 (Santa Cruz
Biotechnology). Bisyanisysanu 3a gonomoroto Master
Polymer Plus HRP i DAB cuctem. [JozabapentoBanu
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rematokcuniHom Maiepa, 3akntovanu B 6anb3am. Ekc-
Mpecito MapKepiB OLiHIOBANN, BUKOPVCTOBYIOYM Mporpamy
ImageJ. Y ctaHgapTusoBaHuX nonsx 30py Mikpockona
PrimoStar (Carl Zeiss, HimeuunHa) npm 36inbLuexni x400
3a [0MOMOTOK KONbOPOBOI AEKOHBOSHOLT BUAIMSANM No-
TPiGHWIA KOMip, 0BYMCOBaNM BigHOCHY NIOLLi AiNsHKK,
Lo Mana Take 3abapBreHHs (ekcnpecis mapkepa).

CrtaTucTuyHuUiA aHani3 pesynbTaTiB BUKOHa-
nnm MetoAamMu BapialilHOi CTaTUCTUKK, 3aCToCy-
Banu nporpamy Statistica 13.0 (StatSoft Inc.,
Ne JPZ8041382130ARCN10-J). [JocToBipHICcTb BigMiH-
HOCTeW pesyrnsTaTiB OLiHIoBanu 3a 4ONOMOroto t-kpute-
pito CTbtogeHTa Anst piBHS BiporigHOCTI HE MEHLUE HiX
95 % (p < 0,05); ue pocTaTHLO ANt MeamKo-BionoriyHnx
[OCHImMKEHb.

PesyAbTati

MicnsionepauiiHui nepiof y wypis o6ox rpyn nepebiras
6e3 iCTOTHUX ycknagHeHb. PaHu 0bpobnsinm po3ynHom
nopy, 3aroeHHs BinbyBanock NEPBUMHHUM HaTsArom. [o-
[laTkoBe NikyBaHHSI He Npu3Havanu, ocKinbki B HbOMY
He Byno notpedu.

Mig Yac peHTreHONor4YHOro AOCHIMKEHHS Ha PiBHi
nepenomy B ABOX CTaHAAPTHUX NPOEKUiAX (NPSAMIA i
6iunin) Ha 30 goby micns onepaTMBHOTO BTPYYaHHS
B eKCrepuMeHTanbHUX TBapuH, y Akux Ansa dikcauii
KICTKOBMX YnaMmkiB 3acToCyBanu BYrmeLb-ByrneLesni
KOMMO3UTHWIA MaTepiar, crocTepirani HEeroMoreHHi TiHi
pereHepaTy HU3bKOI LLiNBbHOCTI, LLO 3aNOBHIOIOTb diacTa3
MiX ynamkamu. BupaxeHa nepioctanbHa i eHgocTansHa
peakuis, 3adikcyBanu YiTky niHito nepenomy. Komnoaut-
HUI MaTepian He KOHTpacToBaHo (puc. 1).

Mig yac rictonoriyHoro AOCHIMKEHHS B rpyni TBAPUH
nicns iHTpaMedynsapHoi dikcauii KicTkv ByrneLb-Byrme-
LIeBUM KOMMO3WUTHUM MaTepianoM BUSIBUIM BUPAXEHUN
pereHepar, Lo ckrnagascs 30ebinbworo 3 BONOKHUCTO!
Ta XOHAPOIAHOI TkaHWH. lNepiocTanbHa, iHTepmediapHa
 eHOoCTanbHa MO30Ms cknaganacs nepeBaxHo 3
XOHAPOIAHOT TKaHUHU; Lie XapaKTepHo Ans pereHepauii
LOBrUX TpyG4acTux KicTok. JinsiHkv Mixk apibHAMK ynam-
Kamm KiCTOK BWMOBHEHi rpyOOBOMOKHUCTOD CMOMYYHOH
TKaHUHOIO, L0 MICTUTb AOCTATHIO KifbKiCTb CyauH. Ha
nepudepii iHinsTpaTy BUSBUIM 0Cepenku MiHepanisawii
3 YTBOPEHHAM NEPBUHHUX KICTKOBMX Banok. Y aeskux
npenapatax y pereHeparti NoAEeKYAM BUSIBMSNMN TOHKI
LLiIMHK, LLIO He 3anoBHEeHI TkaHuHOH. Lie moxe ByTu pe-
3yNbTaTOM 3Ha4HOTO JjiacTady Mix KICTKOBUMM yraMKamu.
B3gosx Micus, ae 3HaxoamBces iMnnaHT, copmyBanacs
CMONYYHOTKAHWHHA Karncyrna, Cepen BOSIOKOH SIKOi BUSIB-
NNV 3anu LUKV KOMMO3WUTHOTO MaTepiarny — YopHi ynamku
Pi3HOro PO3MIpY, L0 Manu LniHApWYHY chopmy (puc. 2).

IMpwv 3abapBneHHi TONYiaMHOBUM CUHIM y pereHepari
crocTepirany Jobpe BUpaxeHy peakLito MeTaxpomasii.
Lle cBiguMTh NPO AOCTaTHIO HAsIBHICTb MyKOMoONicaxapuais
y cknagi pereHepary (puc. 3.)

Y rpyni TBapuH, y akux Ansa dikcauii KicTku iHTpa-
MefynsapHO BUKOPUCTanM MeauyHy ctanb, Ha 30 poby
LOCTIDKEHHS BUSIBUII CXOXY MOPONOrivHY KapTuHY.
PereHepat cknagaecst 3 rpy6OBONOKHUCTOI CMOMYYHOT
TKaHWHU 3 ocepeakamMn XOHAPOIAHOT TKaHWHW. Y Hin
BUSIBUNYM 30HM rinepTpodii Ta pe3opbuii xpawa.

Maronoris. Tom 19, Ne 3(56), BepeceHb — rpyaeHb 2022 p.

OpwuriHaAbHI AOCAIAKEHHS

Y nepudpepnyHin i LeHTpanbHin YaCcTUHaX BU3HAYMIIN
NOMIPHY KinbKicTb cyauH. Mpu 3abapeneHrHi TonyiguHo-
BMM CUHIM BVSIBUMW HEPIBHOMIPHI MPOsiBM MeTaxpomasii
pereHeparty (puc. 4).

CD-34 HanexuTb A0 MapKepiB eHaoTenianbH1X Kii-
TWH, AIOrO MOXHA BUKOPWUCTOBYBATM Mif Yac OLiHIOBaHHS
npoueciB pereHepaTvBHOI peBackynspusauii. B o6ox
eKCnepuMEHTanbHIUX rpynax BusiBunm excrpecito CD-34
Ha KMiTWHaX eHJoTenito Kaninspis.

lMopiBHANLHMI aHani3 ekcnpecii mapkepa CD-34 Ha
30 poby pocnimKeHHs BUSIBUB CTAaTUCTUYHO 3HauyLle
36iNnbLlUEHHs BiZHOCHOI NroLwi, siky 3anmaroTs CD-34*
CyOMHM B rpyni eKCrepyMeHTarnbH1X TBapuH 3 iHTpame-
OyNsApHO0 hikcaLlieto KICTK KOMMO3UTHUM MaTepianiom —
4,83 + 0,38 (mepiaHa excnipecii (Me) mapkepa cTaHoBuna
4,83 %; 95 % posipuwii inTepean ([O1) 4,04-5,61 %), a
B rpyni TBapuH 3 iHTpameaynspHo ikcauieto KicTku
meauuHoto ctannio — 2,80 £ 0,30 (Me mapkepa — 2,67 %;
95 % Al 2,15-3,45 %; p = 0,000285) (puc. 5).

B o6ox rpynax focnimKeHHs sAepHa ekcnpecis map-
Kepa kniTvHHOI nponidepauii Ki-67 Bu3HaveHa B kniTuHax
pereHeparty Ta eHAOTeNito Kaninspi..

Excnpecia Ki-67 Ha 30 goby pocnigxeHHs B eKc-
nepUMeHTarnbHii rpyni TBapWH 3 BUKOPUCTAHHAM Ans
iHTpamedynspHoi dikcauii KiCTK1 ByrneLb-ByrneLeBoro
KOMMO3UTHOrO Matepiany BiporigHoO nepesuLlyBana
NOKa3HWKW Opyroi rpynu TBapwH, Ae Ans dikcauii 3a-
cTocoyBanu meanyHy crans: 5,20 + 0,36 (Me mapkepa
ctaHosuna 4,78 %; 95 % [l 4,44-5,96 %) — B rpyni 3
iHTpameZynsipHoK qiKCaLieto KICTKM KOMMO3UTHUM Ma-
Tepianom; 2,48 + 0,32 (Me mapkepa — 2,26 %; 95 % Ol
1,83-3,14 %; p=0,000001) — y rpyni 3 iHTpamMezynspHo0
dhikcauieto KicTkM meanyHoto cTanmio (puc. 6, 7).

Yepes 6 micauiB nicns onepaTBHOMO BTPyYaHHS Mig
Yyac PEHTreHONOrYHOro AOCNIMKEHHS MicLS nepenomy
B eKCNepuUMEHTarbHil rpyni TBApWH Nicns iHTpameay-
NSAPHOI dpikcauii KICTKM KOMNO3UTHUM MaTepiariom fiHis
nepenomy ManonomitHa. MepiocTanbHi HalwapyBaHHS
KOMMaKTM30BaHi, BUCTYNatOTb Hag NOBEPXHEHD KICTKM Ta
06’eaHytoTb i KiHUj. Y TBapWH, Y AKX ANs iHTpameny-
NAPHOTO OCTEOCUHTESY 3acTOCyBanu MEAWYHY CTarb,
BU3HauMM GinbLU BUpaXKeHe nepiocTarnbHe HallapyBaHHs!
(HeromoreHHa TiHb). KiHLj KiCTKOBMX ynamKiB 3'e4HY0TbCA
B3[OBX J1iHiT nepenomy sik BepeTeHonogioHe 3ByeHHs1. B
NPOEKLi KICTKOBOMO3KOBOI MOPOXHUHW BUSIBUAIIN LLiMNbHI
TiHi eHgocTanbHoro perexHepary (puc. 8).

Puc. 1.
PeHTreHorpama

CTErHoBOi KICTKY LLypa

3 iHTpamenynsipHoto
chikcaulieto kicTkn
KOMMO3UTHUAM
marepianom.

BiyHa npoexuis,

30 poba nicnst
onepadii.

ISSN 2306-8027  http://pat.zsmu.edu.ua

209



Original research

Puc. 2. PereHepar cTErHOBOI KicTKY LLypa 3 iHTpameaynsipHoK dikcaLieto KiCTK KoMno-
3UTHUM MaTepianom, 30 foba pocnimkeHHs. 3abapBneHHs reMaToKCUNIHOM Ta E031HOM.

Puc. 3. PereHepaT cTerHoBoi KicTku Liypa 3 iHTpameaynspHot dikcaieto KicTku
KoMMno3uTHUM Matepianom, 30 goba focnimkeHHs. 3abapBneHHs TONyiauHoBUM cu-
HiM. MeTaxpomagisi B pereHepari.

Puc. 4. PereHepat CTerHosoi KicTki Liypa 3 iHTpameaynapHoto dikcaljieto KicTki
mMeaunyHoto ctannto, 30 goba pocrimpkeHHs. 3abapBreHHs TonyianHoBUM CuHiM. Me-
Taxpomasisi B pereHepari.

Puc. 5. Ekcripecist CD-34*. A: ekcnepumeHTarnbHa rpyna 3 iHTpameaynspHoio dikcallieto
KICTKM KOMMO3UTHMM MaTepianom; b: rpyna TBapuH 3 iHTpamenynsipHoto dikcaliieio
KICTKW MEAUYHOIO CTanmio.

Puc. 6. Ekcnpecis Ki-67*. A: excnepuMeHTanbHa rpyna 3 iHTpameaynspHoto dikcauieo

KICTK/ KOMMO3WTHUM MaTepianom; b: rpyna TBapuH 3 iHTpameaoynspHoto dikcauieto
KICTKV MeANYHOL0 CTansio.
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OpwuriHaAbHI AOCAIAKEHHS

BiaHocHa nrowa (%) ekcnpecii CD-34+
S

3 3

2 2
o MepiaHa

1 O 25-75% 1
T max-min

76 s

BiaHocHa nrowa (%) excnpecii Ki-67+
S

pyna 1 pyna 2

o MepiaHa
O 25-75%
T max-min

Mpyna 1 pyna 2

Puc. 7. BigHocHa nnotwa (%) ekcrnipecii CD-34*(A) Ta Ki-67* (B), 30 aoba focnimkeHHs. [pyna 1 — ekcriepuMeHTanbHa rpyna 3 iHTpamepynsipHoto dikcauieto KiCTk KOMNO3UTHIM
matepianom; rpyna 2 — TBapyHM 3 iIHTpaMeaynspHoto (hikcaLieto KiICTKW MEAUYHO CTanmio.

8a

86

Puc. 8. PeHTreHorpama CTerHoBoi KiCTKM LLypa ekcnepuMmeHTanbHoi rpynu. biyHa npoekuis, 6 MicaLiB nicns onepadii. A: rpyna 3 iHTpamegynsipHoto dikcaLjieto KicTK KOMNO3UTHUM
matepianom; b: rpyna TBapuH 3 iHTpameaynspHoto dikcauieto KICTK MEANYHOI CTanmio.

Mig yac ricTonoriYHoOro AOCHiAKEeHHs1 BCTaHOBUMMN,
Lo KICTKOBI yrmamKW 3'eiHaHi TOHKUMK Tpabekynamu.
PereHepart cknagaeTbes 3 rpy60BONOKHUCTOT TKAHWHM 3
ocepeakamm XOHAPOreHHOI TKaHWHW, MICTUTb JOCTaTHIO
KinbKicTb CyAuH. Y nepiocTanbHin, iHTepmeaiapHin Ta
€HOOCTarbHIN 30HaxX pereHeparty BU3HAYWUMN AinsHKW
MiHepanisauii 3 yTBOPEHHSAM KiCTKOBOI TKaHWHW, LLIO Mae
rPyOOBOMOKHICTY, @ NOAEKYAMW CTPYKTYPOBaHY MIacTUHKO-
By Oyno.y. KiHLi ynamkiB MOBHICTHO 3'€4HaHi 3a JONOMOIOH
KiCTKOBMX TpabeKyn nnacTuHYacToi bynoBw, WO nepekpu-
BalOTb NiHito Nnepenomy. Haskono Micus, ae 3Haxoamscs
iMnnaHT, cchopMoBaHa Crorny4YHoTKaHWHHA Kancyna. B
rpyni TBapwWH, Yy SIKUX [Ms OCTEOCMHTE3Yy BUKOPUCTaNu
MEeAWYHY CTarb, BUSIBUIM CXOXY MOPOMOriUHY KapTuHy,
npoTe pereHepar Cknagascs 3 MEHLU 3pinoi KicTKoBoi
TKaHUHW. YNamky 3'eqHaHi 3a JOMOMOrow rpyboBOMoK-
HUCTOI CMOMNYYHOT TKaHUHM 3 0cepeaKaMu MiHepanisavii
Ta CTPyKTypu3auii BOMokoH. [Mig yac imyHorictoxiMiyHoro
JocnimkeHHs1 ekcnpecito mapkepis CD-34* i Ki-67* 3ne-
6inbLLIOro BUSBMSANN HA KNITUHAX KICTKOBOTO MO3KY.

Yepes 12 micauis nicns onepaTyBHOTO BTPYyYaHHS B
060X rpynax CnocTepexeHHs MicLie Nepernomy npeacTas-

Maronoris. Tom 19, Ne 3(56), BepeceHb — rpyaeHb 2022 p.

NeHe CTPYKTYpPOBaHOK MaCTUHYaTOK KICTKOBOK TKa-
HUHOHO, LLIO MiCTUNa 3pifi Ta MOMoAI OCTEOLMTH, KaHamu
0CTeOHa 3 CyauHamu. B ogHoMy npenaparti B pereHepari
BUSIBUSIV OKPEMI AiNSIHKM XOHAPOIAHOT TKaHUHK. IMOBIPHO,
Lie 3yMOBreHe 3HaYHUM [iacTasoM i 3MiLLEHHSIM yNamKiB
y nicnsionepadinHomy nepioai. Haskono micusi, ae pos-
MilLlyBaBCS iMMIaHT, c)OpMOBaHa CrofyYHOTKaHNHHA
kancyna. Mogekyay BU3HaYanmM 3asnuLIKA KOMMO3UTY B
TKaHWHI. Pe3ynsrati MopdonoriyHoro oChimKeHHs Bif-
NOBiAaOTb CTagji 3aBepLUeHHs NepebyaoBM NePBUHHOTO
pereHeparty Ta pecTpyKTypu3aLii KicTKu.

06roBopeHHA

B ocTaHHi 30 pokiB pi3Hi ByrneLeBi 6iokoMnoauTHi matepi-
anu, Lo BUKOPUCTOBYIOTb A1 BUTOTOBMNEHHS IMNNaHTIB i
kapkacis Ans dikcadii KicTok, Bce binbLue 3aLlikaBniooTb
nikapi. i3 pisHKX ranysei MeauLmuHN.

JocnigpxkeHHs HU3KV aBTOPIB MIATBEPIKYIOTL edek-
TWBHICTb 3aCTOCYBaHHS iMMIIAHTIB HA OCHOBI BYTTELIEBUX
6iokoMNO3NTHMX MaTepianis nig Yac MikyBaHHs Nepernomis
kicTok [8]. Taki KOMNO3WUTHI MaTepiany MarTb Ayxe XopoLui
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MexaHiuHi XapakTepuCTUKK, IX MOXHa BUKOPUCTOBYBATM
i CamMOCTIWHO, i SK Kapkac Ans iHWuX marepianis, SK
nokpuTtTs Ans imnnanTie [9,11]. Ocobnmeuii iHTepec Bu-
KIMKatoTb HOBI ByrneLiesi 6iokOMNO3nTHI HaHOMaTepianw,
Lo 3acTocoBytoThb 5K 3D-6ioapykoBaHi kapkacu [14,15].

[aHi, Lo ogepxanu B HaLLOMY AOCHIMKEHHI, nokasa-
T MPUCKOPEHHS TeMniB NepebyaoBm KICTKOBOTO pereHe-
paty B rpyni LLLypiB, A€ BUKOPUCTanu ByrmeLib-ByrneLeBuin
KOMMO3NTHUIA MaTtepian sk iIMANaHT Ans iHTpameaynsp-
HOTO OCTEOCHHTESY.

BcTaHoBunM CTaTUCTUYHO 3Havyle 36inblLeHHs
€eKCnpecii BiGHOCHOI NNoLLj, sky 3anmMatotb CD-34* cyanHm
B eKCnepuMeHTasbHin rpyni TBapuH, Ae Ans iHTpame-
AynsipHoi dhikcaLlii CTErHOBOI KICTKM LLypiB 3acTocyBanu
BYrTIELb-BYIMELEBUI KOMNO3UTHWIA MaTepiar, NOpPiBHAHO
3 {HLLOKO rpynoto TBapWH, y KM Ans iHTpamegynspHol
dhikcaLji KicTkn BUKopucTanu MeauyHy ctans (4,80 £0,40—
y rpyni komnoautHoro matepiany, 2,80 + 0,30 — B rpyni
MeaunyHoi cTani). BusiBunu Takox CTaTUCTUYHO BiporigHe
30inbLUeHHs ekcnpecii saepHoro Mapkepa nponicepadii
Ki-67* (5,20 £ 0,36 — y rpyni 3 BUKOPUCTAHHAM KOMIO-
3UTHOTO BYrMELb-BYMMELIEBOr0 KOMMO3UTHOMO Matepiany,
2,48 + 0,32 — y rpyni 3 BUKOPUCTaHHAM MEQNYHOI CTani).
OTxe, ByrnmeLb-ByrneLeBnii KOMNO3UTHUIA MaTepian
YMHWTb aHTIOrEHHWIA ePeKT y KICTKOBOMY pereHepari, Lo
NPULLBMALLYE TEMMM OCTEOIHTErPaLYii Ta pereHepaii KICTKU.

IMopibHWIA aHrioreHHMIA Ta OCTEOTEHHUI eheKTM BCTa-
HOBWIN B iHLUMX JOCTIIKEHHSAX Ha LLypaXx 3 BUKOPUCTaH-
HIM kKoMno3uTHoro kapkacy PLGA/TCP/Puerarin, a Takox
Y [OCTIMKEHHSAX 3 BUKOPUCTAHHAM OKCuay rpadery Ta
rpacheHy sik kapkaci Ans pereHepauii kictok [1,10,12,13].

AHanoriYHuiA CTUMYIIOBaNbHWUA OCTEOTEHHUI edhekT y
JOCTIIXEHHSX pereHepaLlii KICTKOBOT TKaHUHU 3 BUKOPUC-
TaHHSM HAHOKOMIMO3WUTHWUX MaTepianis Ha OCHOBI rpadheHy
(in vivo) onucanu J. H. Lee et al. AsTopu BCTaHOBMMN,
Lo HaHoKOMNO3uTHi Matepianu rGO Ta HAp mMoxyTb
He Tinbkn cTumynioBatn octeoreHes MC3T3-E1 ocTeo-
Bracris, ane v NOCUIIOIOTb YTBOPEHHS HOBOI KiCTKM 6e3
BWHUKHEHHSI peakuii 3ananbHoi Bignosiai [16].

OTxe, pe3ynbsraTi HaLoro JOCHiMKEHHS 3biraloTbes
3 faHumm gocnigkeHs (in vivo Ta in vitro) iHwwx aBTopis,
KOTpi BMBYanM ePeKTUBHICTb BUKOPUCTAHHS Cy4acHWX
6ioOKOMMO3NTHMX MaTepianiB Ha OCHOBI BYMeELLIO.

BucHOBKU

1. B ekcnepumeHTanbHin rpyni TBapuH, Ae BUKO-
pucTanu ByrmneLb-ByrmeLeBnii KOMNO3UTHUIA MaTepian,
NPUCKOPIOKTLCSA TEMNU YTBOPEHHS Ta NepebynoBu KicT-
KOBOrO pereHepary BHacmigoK CTUMynsLii pocTy CyauH,
LLO niaTBEpMKEHO ekcnpecieto [MX-mapkepis.

2.Y TBapWH, Y KOTPWX 3aCTOCyBanw ByrneLb-Byre-
LIeBMIA KOMMNO3UTHUIA MaTepian, Ha 30 Joby AoCNiKEHHS
[0CTOBipHO 3binbluyBanacs exkcnpecis IMX-vmapkepa CD-
34 B eHgoTenii cyauH.

3. Y rpyni ekcnepuMeHTanbHUX TBApWH, A€ BUKO-
pucTanu ByrneLb-ByrmeLesnii KOMNO3UTHUIA MaTepian,
Ha 30 poby pocnimKkeHHs BiporigHO 36iblUMiacs ekc-
npecis IMX-mapkepa Ki-67 B eHgoTenii CyavH i KnituHax
pereHepary.

MepcnekTBM NoaganbLWMX A4OCHiAKEHb NONAraloTb
Yy NPOLOBXeEHHI ocnimkeHHs BioiHTerpaii Ta pereHepaluii
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KICTKM 3 BUKOPUCTAHHSIM BYTTIELIb-BYTNELIEBUX KOMMO3UT-
HUX MaTepianis, BUBYEHHI CMiBBiOHOLLEHHS OCTEOLMTIB,
ocTeobnacTiB Ta 0CTEOKNACTIB B pereHepari, BiGHOCHOT
MIIOLL Ta CMiBBIAHOLIEHHS OKPEMUX CTPYKTYP pereHepary,
a TaKOX AOCHIDKEHHI EKCNPECii MapKepiB KonareHi..
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Aim. The aim of our work is to establish the prognostic significance of demographic indicators and the Charlson comorbidity
index (CCI) in oxygen-dependent patients with coronavirus disease (COVID-19).

Material and methods. The research included 211 oxygen-dependent patients with COVID-19: | group — 94 patients who reco-
vered; |l group — 117 patients, the disease ended fatally. We used the WHO age classification when analyzing the age structure
of patients. The Charlson comorbidity index was calculated for each patient. The patients were divided into groups Statistical
data processing was carried out in the program Statistica for Windows 13 (StatSoft Inc., No. JPZ8041382130ARCN10-J).

Results. It was established that the median age of the Il group patients was higher (P < 0.001) than patients the | in group.
Elderly patients were more often registered in the Il group than among patients in group | (25.6 % vs. 8.5 %, P = 0.001).
Middle-aged patients were more often registered in the | group than among patients in the Il group (34.0 % vs. 19.4 %,
P = 0.02). According to the result of the ROC analysis, the prognostic value of the age of the patients was established,
namely, under conditions of age >66 years (AUC = 0.636, P = 0.002), the probability of a fatal outcome of COVID-19 was
significant.

Analysis of the influence of comorbid conditions on the risk of COVID-19 fatal outcome in oxygen-dependent patients
according to the CCl showed that the absence of comorbid pathology was more common among patients of group | than
among patients of group Il (12.8 % vs. 2.6 %, P = 0.004). The level of CCl in patients of the Il group significantly exceeded
the corresponding indicator of the patients of the | group (P < 0.01), who recovered. According to the obtained result of
the ROC analysis, the prognostic value of this indicator was established, namely under the conditions of the CCI index >5
in oxygen-dependent patients with COVID-19 (AUC = 0.652, P < 0.001) the probability of fatal outcome of the disease was
significant.

Conclusions. In oxygen-dependent patients with COVID-19, patient age and comorbidity are associated with disease outcome.
Under conditions of age >66 years (AUC = 0.636, P = 0.002) and the Charlson comorbidity index >5, the probability of a fatal
outcome of the disease is significant (AUC = 0.652, P < 0.001).

MporHocTMuHa poAb AeMorpadiuHMX NoKasHUKIB Ta iHAeKCy KoMopbiaHocTi Charlson
Y KHCHEBO3aAEXHUX XBOPUX Ha KOpOHaBipycHy xBopoby (COVID-19)

B. B. Uepkacbkuit, 0. B. PA6okoHb, t0. 10. PA60KOHb

MeTa po60T1 — BCTAHOBMTM MPOTHOCTUAYHY 3HAYYLLiCTb AeMorpaddiyHmNX NoKa3HUKIB Ta iHgekcy komopbigHocti Charlson y
KMCHEBO3aIEXHNX XBOPUX Ha KOpoHaBipycHy xBopoby (COVID-19).

Marepianu Ta meToau. Y gocnimxeHHs 3anyuunnu 211 kucHeBosanexHux xsopux Ha COVID-19: | rpyna — 94 naujieHTu, ki
opyxanu; Il rpyna — 117 ocib, y KOTpMX 3aXBOPIOBaHHS 3aBEPLUMOCA NneTanbHo. ig yac aHaniay BiKOBOi CTPYKTYPU XBOPUX
kopucTyBanucs knacudikauieto Biky BOO3 (2015). Y koxHoro nauieHta popaxosysanu iHaekc komop6igHocTi Charlson (CCl).
CraTtuctnyHe onpautoBaHHs 3aiicHunm B nporpami Statistica for Windows 13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J).

PesyniraTu. BetanosneHo, wwo y xsopux Il rpynu mepiana Biky Buwa (p < 0,001), Hix y xsopux | rpynu. Y Il rpyni 6yro 6ine-
Le nauieHTiB cTapeyoro Biky, HiX y | (25,6 % npotu 8,5 %, p = 0,001), a naujeHTiB cepeaHboro Biky 6yno GinbLue y | rpyni,
HiX y 11 (34,0 % npot 19,4 %, p = 0,02). 3a pesynsratamu ROC-aHanisy BCTaHOBIEHa NPOrHOCTUYHA LHHICTb BiKY NaLieH-
TiB. Tak, SIKLO Bik XBOporo ctaHoBMB >66 pokis (AUC = 0,636, p = 0,002), iMmoBipHicTb netansHoro pesynsraty COVID-19
3HauyLa.

AHani3 Bnnvsy KOMOp6iAHMX CTaHIiB Ha pu3auk netanebHoro Hacnigky COVID-19 y kncHeBo3sanexHux xsopux 3a CCl nokasas,
Lo komopbigHi natonorii yacTilwe He AiarHocTyBanw B xBopux | rpynu, Hix y nauienTis i3 1 (12,8 % npotu 2,6 %, p = 0,004).
PiseHb CCl y xBopwx Il rpynu nepesuLLyBaB BignoBigHUin nokasHuk navieHTis | rpynu (p < 0,01), ski ogyxanu. Y pesynbrari
ROC-aHaniay BU3Ha4umm NPOrHOCTUYHY LIIHHICTb LIbOrO NokasHuka. Tak, sikwo CCl cTaHoBMB >5 y KMCHEBO3ANEXHNX XBOPUX
Ha COVID-19 (AUC = 0,652, p < 0,001), iMOBIpHICTb NIETanbHOro HacrigKy XBopobun 3HadyLua.

BucHoBKuW. Y KncHeBo3anexHux xsopux Ha COVID-19 Bik nauieHTa Ta KOMOPGIAHICTb MaloTb 3B'S30K i3 HACTIZAKOM XBOPOOM.
Akwo Bik nauieHTiB ctaHoBmB >66 pokis (AUC = 0,636, p = 0,002), a iHaekc komopbigHocTi Charlson — >5, iMoBipHiCTb ne-
TanbHOro Hacnigky xsopobu sHavywa (AUC = 0,652, p < 0,001).
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The new coronavirus disease (COVID-19), the etiological
factor of which is SARS-CoV-2, has a wide range of clini-
cal manifestations, ranging from almost asymptomatic to
extremely severe with a significant risk of death. Already
one of the first meta-analyses, which included 61 research
from 11 countries of the world (59 254 patients), showed
that 81.4 % cases of this disease were mild, 13.9 % were
severe, and 4.7 % were critical [1]. However, the mortality
rate from COVID-19 in different countries of the world had
significant differences. In the first year of the pandemic,
before the advent of vaccination, the mortality rate in
Italy was 7.2-8.0 %, compared to 2.3-3.8 % in China
and about 0.6 % in the South Korea [2,3]. At the same
time, attention was drawn to the role of demographic
indicators and comorbid pathology as risk factors for
the development of a severe course of this infection and
fatal consequences.

Increasing the age of patients with COVID-19 is
clearly associated with a worse prognosis, but statistical
data from different countries of the world have certain
discrepancies. Thus, 80 % of patients died over the age
of 65 years old in China, and in the USA, the mortality
rate among patients over 70 years old was 15 % [4].
According to the American study [5], which included
4226 patients, the highest mortality rate (10-27 %) was
observed among people over 85 years old. At the same
time, among patients with COVID-19 aged from 20 to
54 years, the mortality rate was less than 1.0 %, and
among patients under the age of 19, no deaths were
registered [5]. A certain amount of research is devoted to
determining the role of gender differences in the course
of COVID-19. Thus, the first Chinese studies showed
that the mortality rate among men was 2.8 % against
1.7 % among women [6]. However, data on the level of
infection with the SARS-CoV-2 virus of different sexes
people have certain contradictions. Thus, according
to some authors [3], COVID-19 affects both genders
equally. According to other researchers [1], among those
infected with SARS-CoV-2, women predominate, and
the infection rate among men is lower and is 45.8 %.
However, according to the results of research by other
authors [7], the opposite pattern was established, which
indicates the predominance of men among those infect-
ed with SARS-CoV-2.

Today, itis clearly understood that the presence of co-
morbid conditions has a negative influence on the course
of COVID-19 and it's consequences. A retrospective
analysis of the new coronavirus disease course showed
that in the presence of a comorbid pathology in patients
older than 60 years, the disease on COVID-19 had a
more aggressive character with the development of critical
complications with a rapid increase in the mortality rate
[4,5,8,9]. In Chinese study, attention was paid to the risk of
COVID-19 adverse outcome in patients who had 2 or more
comorbidities. At the same time, the highest probability of
developing severe acute respiratory distress syndrome
occurred with the combination of arterial hypertension
and diabetes [10]. During the same period, American
researchers, analyzed 5700 patients from 12 New York
clinics who required hospitalization due to COVID-19,
determined that the most common concomitant diseases
were hypertension (56.6 %), obesity (41.7 %) and diabe-
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tes (33.8 %) [11]. Data from two meta-analyses proved
that cancer, chronic kidney disease, cardiovascular
disease, diabetes, and hypertension are independently
associated with a significantly higher risk of death from
COVID-19[12,13].

Today, the search for informative ways to assess
demographic indicators in relation to comorbid condi-
tions in predicting the course of COVID-19 continues.
In this manner, the Charlson comorbidity index attracts
attention, which considers both the patient's age and
certain pathological conditions [14]. Recently, individual
studies appear [15,16] that consider the Charlson co-
morbidity index (CCl) in the assessment of the prognosis
when using different treatment options for patients with
COVID-19. Therefore, in our opinion, it is important to
find out its prognostic significance in oxygen-dependent
patients with COVID-19.

Aim
The aim of our work is to establish the prognostic sig-
nificance of demographic indicators and the Charlson

comorbidity index in oxygen-dependent patients with
coronavirus disease (COVID-19).

Materials and methods

The research included 211 oxygen-dependent patients
with coronavirus disease (COVID-19), who were treated
in the intensive care unit of the Municipal Non-Profit En-
terprise “Regional infectious clinical hospital” Zaporizhzhia
Regional Council for the period from September 2020 to
December 2021. The age of the patients ranged from 28
to 89 years; the median age was 66.0 [58.0; 73.0] years
old. 118 men and 93 women were included in the re-
search. The diagnosis of COVID-19 in all patients was
confirmed by the isolation of RNA-SARS-CoV-2 in the na-
sopharyngeal mucus by the polymerase chain reaction
method at the “Zaporizhzhia Regional Laboratory Center
of the Ministry of Health of Ukraine”. All patients were
not vaccinated against COVID-19. The exclusion criteria
were patients with somatic and oncological pathology in
the stage of decompensation.

All patients were examined and treated in accordance
with the regulations in force at the relevant time. Order of
the Ministry of Health of Ukraine dated 28.03.2020 No.
722 “Organization of medical care for patients with coro-
navirus disease (COVID-19)” (as amended by the order
of the Ministry of Health of Ukraine dated 17.09.2020 No.
2122 “On amendments to the Standards of medical care
“Coronavirus disease (COVID-19)". Order of the Ministry
of Health of Ukraine No. 10 dated 07.01.2021 “On ap-
proval of amendments to the Standards of medical care
“Coronavirus disease (COVID-19)". Order of the Ministry
of Health of Ukraine dated April 6, 2021 No. 638 “Protocol
for the provision of medical assistance for the treatment
of the coronavirus disease (COVID-19)".

When analyzing the age structure of patients,
the age classification of WHO (2015) was used. The CCI
was calculated for each patient, which was determined
by considering a certain concomitant pathology and
the age of the patient [14]. Oxygen-dependent patients
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Table 1. Demographic indicators of oxygen-dependent patients with coronavirus
disease (COVID-19) depending on the consequences of the disease

Indicator,
units of measurement

Patients,
n=221

1 group, Il group,
n=94 n=117

Men, abs. (%) 118 (55.9 %) 54 (57.4 %) 64 (54.7 %)
Women, abs. (%) 93 (44.1 %) 40 (42.6 %) 53 (45.3 %)
Age, Me [Q,; Q,]vearsold 66.0[58.0;73.0]  63.0[56.0;70.0]  67.0[60.0; 75.0]*
Young age, abs. (%) 7 (3.3 %) 3(3.2%) 4 (3.4 %)
Average age, abs. (%) 55 (26.1 %) 32 (34.0 %) 23 (19.4 %)*
Old age, abs. (%) 111 (52.6 %) 51 (54.3 %) 60 (51.3 %)
Senile age, abs. (%) 38 (18.0 %) 8(8.5%) 30 (25.6 %)*
*: the difference is significant, compared to patients of the | group (P < 0.05).
Age
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Fig. 1. Prediction of the probability of a fatal outcome in oxygen-dependent patients with COVID-19

by age.
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with a severe course of the disease were divided into
groups: | group — 94 patients who recovered; Il group —
117 patients, the disease ended fatally. All patients were
included in the study on a random basis and informed
written consent.

Statistical data processing was carried out using
the created patient database in the program Sta-
tistica for Windows 13 (StatSoft Inc., Serial No.
JPZ8041382130ARCN10-J). The X2 criterion was used to
determine the differences between qualitative features.
When comparing the age of patients, the Mann—Whitney
test was used, and the data were presented accordingly
Me [Q,; Q.

The critical level of significance when testing statis-
tical hypotheses in this research is equal to 0.05. ROC
analysis with a cut-off point was performed to determine
the effect of age and the degree of reliability of the CClI
for predicting mortality outcomes in oxygen-dependent
patients with COVID-19.
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Results

According to the results of the analysis of the demographic
indicators of oxygen-dependent patients with COVID-19,
it was established that the median age of patients with a
fatal outcome of the disease was statistically significantly
higher (P < 0.001) than in group | patients who recovered.
Analyzing of the oxygen-dependent patients age struc-
ture with COVID-19 shown that every second patient of
both group was elderly, and there were only a few cases
of young patients among oxygen-dependent patients.
Statistically significant differences were established in
the frequency of middle-aged and elderly patients registra-
tion in research groups. Thus, elderly patients more often
registered in the group with COVID-19 fatal outcome than
among patients in group 1 (25.6 % vs. 8.5 %, ¥* = 10.36,
P =0.001). Middle-aged patients, vice versa, were more
often registered in the group of oxygen-dependent pa-
tients who recovered than among patients of the Il group
(34.0 % vs. 19.4 %, 2 = 5.57, P = 0.02) (Table 1).

Among oxygen-dependent patients with COVID-19,
there was a tendency for men to predominate over women
(55.9 % vs. 44.1 %, P > 0.05). This ratio was preserved
in each researched groups of patients, so, the gender of
oxygen-dependent patients with COVID-19 did not have
a statistically significant effect on the risk of developing a
fatal outcome of the disease (P > 0.05) (Table 1).

To establish the influence of age in oxygen-dependent
patients with COVID-19 on development of the disease
fatal outcome was performed ROC-analysis with deter-
mination of the cut-off point. According to the obtained
ROC-analysis result, the diagnostic value of this indicator
in oxygen-dependent patients with COVID-19 was estab-
lished the age limit, which indicates a high probability of
disease fatal outcome, was 66 years old (AUC = 0.622,
P =0.002). In oxygen-dependent patients with COVID-19
>66 years old (AUC = 0.636; sensitivity — 58.1 %, specific-
ity— 63.8 %), the probability of a fatal outcome of COVID
-19 is significant (P = 0.002) (Fig. 7).

In the subsequent part of the work, the influence of co-
morbid conditions on the risk of COVID-19 fatal outcome
in oxygen-dependent patients was analyzed according to
CCl, which takes into account not only certain comorbid
conditions, but also the age of the patient (if age is over 40
years old). It was established that the absence of comorbid
pathology was more common among patients of group
| than among patients of group II, in which the disease
ended fatally (12.8 % vs. 2.6 %, X2 = 8.21, P = 0.004).
CCl levelin patients of the Il group significantly exceeded
the corresponding indicator of the patients of the | group
(P < 0.01), who recovered (Fig. 2).

A comparison of comorbid conditions frequency,
which are considered when calculating the CClI, in
oxygen-dependent patients with COVID-19, depend-
ing on the consequences of the disease, showed that
the presence of ischemic heart disease and chronic
kidney disease of the IlI-IV stages increases the risk of
a fatal outcome. Thus, among patients of the Il group
more often than among patients of the | group, ischemic
heart disease occurred (84,6 % vs. 43.2 %, x? = 39.24,
P =0.0001), the presence of a myocardial infarction in
the anamnesis (12.8 % vs. 4.3 %, x? = 4.67, P = 0.03),
congestive heart failure (13.7 % vs. 4.3 %, x? = 5.39,
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Fig. 2. Comparison of the frequency of presence of comorbid pathology (A) and the level of CCI (B) in oxygen-dependent patients with COVID-19, depending on the outcome of

the disease.

P =0.02) and chronic kidney disease of the IlI-IV stages
(70.1 % vs. 46.8 %, x> = 11.74, P = 0.0006). The analysis
of patients age structure that older than 40 years accord-
ing to the CCl showed that among patients of the Il group,
there were more patients aged 80-89 years than in the |
group (17.9 % vs. 5.3 %, ¥? = 7.70, P = 0.005) and less
often there were patients aged 50-59 years (16.2 % vs.
28.7 %, x*=4.77, P = 0.03) (Table 2).

To establish the influence of comorbidity and age
according to CCl on the development of disease fatal out-
come in oxygen-dependent patients with COVID-19, ROC
analysis was performed with the determination of the cut-off
point. According to the obtained result of the ROC-analysis,
the diagnostic value of this indicator in oxygen-depen-
dent patients with COVID-19 was established, namely
the threshold level of CCI, which indicates a high proba-
bility of disease fatal outcome, was >5 (AUC = 0.652,
P < 0.001). That is, under the conditions of the CCI >5 in
oxygen-dependent patients with COVID-19 (AUC = 0.652;
sensitivity —47.0 %, specificity — 80.9 %) the probability of
disease fatal outcome is significant (P < 0.001) (Fig. 3).

Discussion

The data of modern research demonstrate the connec-
tion of COVID-19 fatal outcome risk with increasing age
of patients and the presence of comorbid pathology.
Researchers [8] believe that age over 50 years is one of
COVID-19 adverse course predictor, which directly affects
the 28-day patients mortality hospitalized in the intensive
care unit for artificial lung ventilation. However, patients
over 60 years old have a higher risk of fatal COVID-19,
especially when combined with such diseases as chronic
cardiovascular diseases, diabetes and obesity [4,8,9,17].
At the same time, researchers [18] considered age over
70 to be a risk factor for mortality, regardless of comorbid
pathology. According to the results of our research, in oxy-
gen-dependent patients with COVID-19 who were treated
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Table 2. The frequency of comorbid conditions and age categories, which are
considered by CClI, in oxygen-dependent patients with COVID-19 depending on
the consequences of the disease, abs. (%)

Indicator, units of measurement

Patients,
n=211

| group, Il group,
n=94 n=117

Ischemic heart disease, in particular: 140 (66.4 %)  41(43.2 %)

— myocardial infarction 19 (9.0 %) 4 (4.3 %)

— congestive heart failure 20 (9.5 %) 4 (4.3 %)
Diseases of peripheral arteries 6 (2.8 %) 0 (0%)
Cerebrovascular diseases 14 (6.6 %) 4 (4.3 %)
Chronic obstructive lung diseases 24 (11.4 %) 13 (13.8 %)
Diabetes, in particular: 64 (30.3 %) 23 (24.5 %)

— compensated 51(24.2 %) 20 (21.3 %)

— with organ damage 13 (6.1 %) 3(3.2%)
Diseases of connective tissue 8(3.8%) 5(5.3%)
Liver disease, in particular: 17 (8.1 %) 9(9.6 %)

— mild or moderate severity 16 (7.6 %) 9 (9.6 %)

—heavy 1(0.5 %) -

Chronic kidney disease of the IlI-IV stages 126 (59.7 %) 44 (46.8 %)
Dementia 29 (13.7 %) 10 (10.6 %)
Ulcer disease 3(1.4 %) 2(21%)
40-49 years old 10 (4.7 %) 6 (6.4 %)
50-59 years old 46 (21.8 %) 27 (28.7 %)
60-69 years old 77 (36.5 %) 35(37.2 %)
70-79 years old 46 (21.8 %) 19 (20.2 %)
80-89 years old 26 (12.3 %) 5(5.3%)

99 (84.6 %)*
15 (12.8 %)*
16 (13.7 %)*
6 (5.1 %)

10 (8.5 %)
11(9.4 %)
41(35.0 %)
31(26.5 %)
10 (8.5 %)
3(2.6 %)

8 (6.8 %)

7 (5.9 %)
1(0.9 %)
82 (70.1 %)*
19 (16.2 %)
1(0.9 %)
4(3.4%)

19 (16.2 %)*
42(35.9 %)
27 (231 %)
21 (17.9 %)*

*: the difference is significant, compared to patients of the | group (P < 0.05).

in the intensive care unit, age over 66 indicated a high
probability of a fatal outcome of the disease (AUC = 0.636,
P =0.002). At the same time, elderly patients were more
often registered in the group with a fatal outcome of
COVID-19 than among patients who recovered (25.6 %
vs. 8.5 %, P = 0.001).

Today, these patterns are explained by certain patho-
genetic mechanisms. On the one hand, these age-related
features of the expression of receptors for angiotensin-con-
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Fig. 3. Prediction of the probability of a fatal outcome in oxygen-dependent patients with COVID-19
according to the Charlson comorbidity index.
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verting enzyme 2 (ACE 2). In the lungs of elderly people,
there is a higher expression of ACE2, compared to young
people and children, which explains the more aggressive
viral load at the stage of entry the SARS-CoV-2 virus into
the body of an elderly person [19,20]. On the other hand,
one of the explanations for the relationship between
the degree of COVID-19 course severity in elderly people
and the development of complications is acquired immune
dysfunction, that is an integral part of the natural aging
process and is closely related to the presence of chronic
concomitant diseases [4,8,9,17]. The aging process is
accompanied not only by the loss of all body cells ability to
regenerate, but also cells acquiring a pro-inflammatory se-
cretory phenotype. This phenotype is characterized by ex-
cessive synthesis of acute phase proteins, proinflammatory
cytokines, chemokines and oxidative stress factors, etc. All
this creates favorable conditions for the development of a
“cytokine storm” and exacerbation of chronic diseases,
which closes the vicious circle ofimmune changes [21,22].
In addition, the natural involution of the thymus, which is
accompanied by the accumulation of senescent CD4+
lymphocytes with the loss of the ability to adequately control
the replication of SARS-CoV-2, as well as the accumulation
of senescent CD8+ lymphocytes and B-lymphocytes with
a distinct secretory phenotype, leads to the inability to
develop effective controlled antiviral immunity in people
over 65 years old [23,24].

The majority of research show a more severe course
of COVID-19 and a higher risk of death in men than in
women. Thus, already in 2020, data analysis of 59,254
patients from 11 different countries of the world showed a
close connection between the male gender and a higher
mortality rate [1]. Later, an Italian analysis of 239,709
patients showed that the mortality rate among men was
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17.7 % against 10.8 % among women [25]. Our research
also proved a certain predominance among sick men
(55.9 % vs. 44.1 %), however, the gender of these patients
did not have a statistically significant effect on the risk
of disease fatal outcome in oxygen-dependent patients.
Data from the literature regarding comorbid patho-
logy, which has the greatest impact on the formation of
COVID-19 adverse course, has certain discrepancies
according to researchers in different countries of the world.
At the same time, according to the meta-analysis [26],
which included the results of 6 Chinese researches (1527
patients), it was proved that the most common conco-
mitant pathology in patients with COVID-19 was arterial
hypertension, cardiovascular diseases, and diabetes,
with a frequency of 17.1 %, 16.4 % and 9.7 %, respec-
tively. However, according to the results of an American
research (5700 patients), the most common concomitant
diseases were hypertension (56.6 %), obesity (41.7 %)
and diabetes (33.8 %) [11]. According to the results of
our research, the most common comorbid condition in
oxygen-dependent patients with COVID-19 was coronary
heart disease (66.4 %), the presence of which had a statis-
tically significant effect on the risk of disease fatal outcome
in this category of patients (84.6 % vs. 43.2 %, P = 0.03).
Besides, in our previous research [27] we demonstrated
that morphological signs of chronic ischemic heart disease
and hypertension were determined in majority of those
who died as a result of COVID-19. Our results agree with
the statistical data that came from China and Italy regarding
the detection of chronic cardiovascular pathology in half of
the hospitalized patients [18]. In addition, in our research
we determined that comorbidity of oxygen-dependent pa-
tients with COVID-19 according to CCl had a connection
with the risk of fatal outcome (P < 0.05). A threshold level
(>5) was determined, which makes it possible to predict
the probability of a fatal outcome of the disease in these
patients. It should be noted that a number of research
works presented in the literature also used the definition of
the CCl in patients with COVID-19, however, with the aim
of clarifying the comparison of groups of patients when
evaluating different treatment methods [15,16].

Conclusions

1. In oxygen-dependent patients with COVID-19,
the age of the patient is related to the outcome of
the disease. Elderly patients more often registered in
the group with COVID-19 fatal outcome than among pa-
tients who have recovered (25.6 % vs. 8.5 %, x2= 10.36,
P =0.001). Given the age of oxygen-dependent patients
with COVID-19 >66 years, the probability of COVID-19
fatal outcome is significant (AUC = 0.636, P = 0.002). The
gender of oxygen-dependent patients with COVID-19
does not have a statistically significant effect on the risk
of an adverse course of the disease (P > 0.05).

2. Comorbidity of oxygen-dependent patients with
COVID-19 according to the CCl is associated with the risk
of an adverse outcome of the disease (P < 0.05). Under
the conditions of the Charlson comorbidity index >5 in
oxygen-dependent patients with COVID-19, the probabil-
ity of disease fatal outcome is significant (AUC = 0.652,
P <0.001).
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Prospects for further research. In our opinion,
determination in further studies of the impact of various
comorbid conditions in relation to demographic indicators
on the effectiveness of various options of immunotropic
treatment is promising.
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The aim of the study: to explore in dynamics the structure of pathogens in children of Zaporizhzhia region with acute urinary
tract infections and the possible changes in their antibiotic susceptibility.

Materials and methods. We analysed results of urine culture in 439 children aged 4 to 18 years with acute urinary tract
infection (293 patients in 2014—2016 and 146 patients in 2018-2020). Determination of bacterial species and susceptibility to
antibiotics was performed on a bacteriological analyzer VITEK 2 COMPACT (bioMerieux, France) using AES software: Global
CLSI-based + Phenotypic (2014, 2018) in accordance with CLSI and EUCAST tables. The coefficient of antibiotic resistance
was additionally calculated for each isolate.

Results. According to the analysis of bacteriological monitoring, it was found that in 2018-2020 compared to 20142016
among the causative agents of acute urinary tract infections in children, the role of gram-negative bacteria had raised due to
increasing the proportion of Escherichia coli and Proteus mirabilis. Gram-positive microflora has been represented by bacteria
of the genus Enterococcus, in 2018-2020 in most samples was isolated Enterococcus faecium (28.1 %), in 2014—2016 among
the representatives Enterococcus faecalis prevailed (38.9 %).

The analysis of antibiotic resistance showed that in 2018-2020 the number of resistant strains of E. colito amikacin increased
6.8 times to 2014-2016 (P < 0.01) and there was a decrease in the sensitivity of Enterococcus to aminopenicillins from
91.4 % to 41.3 % (P < 0.01). Among bacteria of the genus Enterococcus the average values of the coefficient of resistance
to antibiotics in 2018-2020 increased 3.75 times compared to 2014-2016 due to a 2.3-fold increase in the frequency of
multidrug-resistant strains (P < 0.05).

Conclusions. The obtained data are convincing evidence of the need for mandatory bacteriological examination of urine
before antibacterial therapy to increase the effectiveness of therapeutic measures, prevention of the emergence and spread
of antibiotic resistance. An increase in resistance of E. coli to amikacin and Enterococcus spp. to ampicillin does not allow
the use of these drugs as empirical therapy of acute urinary tract infections in children.

Pe3yAbTaTi AMHAMIYHOrO MOHITOPUHIY cnekTpa 6akTepianbHUX 30yAHUKIB
rocTpux iHpeKui ceuoBUBIAHOI CUCTEMMU Y AiTEH

I. 0. AexeHko, O. €. MalwkoBa, K. B. Camonank

Meta po6oTu — gocniguTi B auHamiLi CTPyKTypy 30YAHMKIB roCTPUX iHGDEKLIN Ce4OBMBIAHOI cMCTEMM Y AiTel 3anopisbKoi
obnacTi Ta MOXINMBY 3MiHY iXHbOT YyTNMBOCTI 4O aHTUBIOTMKIB.

Matepianu Ta meToau. 3ailicHunu aHania pesynbratie GakTepionorivyHux 3acisie cevi 439 pitei Bikom Big 4 4o 18 pokis, sk
XBOpi Ha rocTpy iHchexLito cevoBwBigHoi cuctemu (293 nauieHTw 3a nepiog 2014-2016 pp. Ta 146 nauiexTis 3a 2018-2020 pp.).
BuaHayeHHs BUAIB Ta YyTNMBOCTI GakTEpil 40 aHTMGIOTUKIB 3aiicHUNM Ha BakTepionoriyHomy aHanisatopi VITEK 2 COMPACT
(bioMerieux, ®paHLis) 3 BUKOpUCTaHHAM nporpamHoro 3abeanedenHs AES: Global CLSI-based + Phenotypic (2014, 2018)
BiAnoBigHo Ao Tabnuub SLSI Ta EUCAST. [Ins KOXHOrO i30nsiTy 4OAATKOBO po3paxoByBanu KoedillieHT pesncTeHTHOCTI Ao
aHTUGIOTUKIB.

Pesynkratu. BectaHosneHo, wo B 2018-2020 pp. nopisHsiHO 3 nepiogom 2014—2016 pp. cepen 30yAHNKIB rocTpuX iHGeKLi
CEYOBMBIAHOI CUCTEMM Y AiTeit 3pocna ponb rpaMHeraTuBHUX 6akTepiit BHACMiaok 36inbLieHHs NMToMoi Baru Escherichia
coli Ta Proteus mirabilis. Tpamno3nTuBHa Mikpodpnopa npeacTaeneHa baktepiamMu pogy Enterococcus, cepep HuX y
2018-2020 pp. nepesaxas Enterococcus faecium (28,1 %), a B 2014—2016 pp. B 6inbLiocTi npob suainanu Enterococcus
faecalis (38,9 %).

Y 2018-2020 pp. nopiBHsiHO 3 2014—2016 pp. 36inbwmnack B 6,8 pasa KinbKicTb pe3ucTeHTHWX WTamiB Escherichia coli po
amikauury (p < 0,01) Ta BigOYNOCH 3HVKEHHS KINbKOCTI KyNbTYp €HTEPOKOKIB, YyTIIMBMX 40 amiHoneHiuuniHie, 3 91,4 % o
41,3 % (p < 0,01). Y 2018-2020 pp. koediLlieHT pesncTeHTHOCTI BakTepiit poay Enterococcus po aHTUBIOTUKIB 36inbLLMBCA
B 3,75 pasa wwopno nokasHuka 2014—2016 pp. BHacninok 3binbLueHHs B 2,3 pasa YacToTU BUAINEHHS MYTBTUPE3NCTEHTHUX
wramis (p < 0,05).

BucHoBku. Pesynbrati cBigyate npo HeobxigHICTL 060B’A3K0BOrO GaKTepioNoriyHOro AOCMMKEHHS Cedi nepes No4aTkom
aHTMbaKTepianbHOT Tepanii rocTpyx iHeKLi CEHOBUBIAHOT CUCTEMM Y AiTEN ANs NiABULLEHHS €DEKTUBHOCTI TEPaneBTUYHNX
3axofiB i NPOINAKTMKN BUHUKHEHHS], 3pOCTaHHS aHTUOIOTUKOPE3NCTEHTHOCTI. 30iNbLUEHHS pe3ucTEHTHOCTI E. coli no amikaupmHy
Ta Enterococcus spp. 80 aMniuuniHy He Aae 3MOrv BUKOPUCTOBYBATM Lii npenapaTy sik emnipuyHy Tepanito npu Wi natonori.
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Urinary tract infections are the second most common
infectious disease after respiratory pathology in medical
practice, including children, affecting up to 150 million
people worldwide every year [1,2] and is currently the se-
cond most common indication for antibiotic prescribtion
[3]. According to these facts, frequent use of antibiotics in
both the hospital and the outpatient settings, is causing
the rise in antibiotic resistance worldwide, which increases
the risk of treatment failures [1].

One of the leading reasons for the formation of an-
tibiotic resistance and its progressive increase is mainly
the irrational use of these drugs [4]. Given that, the choice
of antibiotic to obtain the results of bacteriological exami-
nation of urine is mostly empirical, especially in outpatient
treatment settings, indicators of susceptibility of patho-
gens to antibacterial drugs are important for the effective
therapy of urinary tract infections. Importantly, if the level
of resistance of any antibacterial drug in the region is more
than 10 %, this is the reason for limiting its use as initial
therapy [5], therefore, physicians need to know the main
uropathogens they encounter in the treatment of urinary
tract infections in children, and their sensitivity according
to their territorial distribution.

Aim
The aim of the study was to explore in dynamics the struc-
ture of pathogens in children with acute urinary tract in-

fections of Zaporizhzhia region and the possible changes
in their antibiotic susceptibility.

Materials and methods

To analyze the structure of pathogens of acute urinary
tract infections and the dynamics of their sensitivity to
antibiotics, a study of urine cultures of 439 children with
acute urinary tract infections who were hospitalized at
the Zaporizhzhia Regional Children’s Clinical Hospital in
2014-2016 and 2018-2020 was provided. During the pe-
riod 2014 to 2016 293 patients and in 2018-2020 — 146
patients were examined.

The study material was the middle portion of naturally
voided morning urine obtained after thorough toilet of
the external genitalia. The material was delivered to the lo-
cal laboratory in sterile, hermetically sealed containers.

Inclusion criteria: children aged 4 to 18 years (mean
age was 10.1 + 1.2 years in 2014-2016 and 10.4 + 1.1
years in 2018-2020); the presence of the clinical picture
of acute urinary tract infection; detection of the pathogen
in the titers > 10° CFU/m.

In all patients the diagnosis was confirmed by an-
amnesis, clinical-laboratory, X-ray, microbiological and
ultrasound examination of the urinary system accord-
ing to the protocol of the Ministry of Health of Ukraine
(Order of the Ministry of Health of Ukraine No. 627 of
03.11.2008). The microbiological study was performed
in the bacteriological laboratory of Zaporizhzhia Re-
gional Children’s Clinical Hospital. Uropathogens were
cultured on ready-to-use Columbia blood agar (bioMe-
rieux, France), selective chocolate agar (bioMerieux,
France). Determination of species and susceptibility to
antibiotics of gram-positive and gram-negative bacteria
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was performed on a bacteriological analyzer VITEK 2
COMPACT (bioMerieux, France) using AES software:
Global CLSI-based + Phenotypic (2014, 2018). Anti-
biotic susceptibility was considered in accordance with
CLSI and EUCAST tables (Version 4.0-6.0; 8.0-10.0).
According to the recommendations of EUCAST [6,7], to
determine the sensitivity of Escherichia coli, ceftazidime
was used as a marker antibiotic for the third-generation
cephalosporins, and cefepime for the fourth generation.
To characterize microorganisms, the generally accepted
indicators “sensitive”, “moderately sensitive” and “resist-
ant” were used.

The coefficient of antibiotic resistance was calculated
for each isolate by the formula: K = R/ N, where K is
the antibiotic resistance coefficient, R is the number of
antibiotics to which the studied isolate was resistant, N is
the total number of antibiotics tested for this isolate. This
indicator allows us to judge the relative integral resistance
of strains of microorganisms to antibacterial drugs used
in the study. The minimum value of the coefficient, which
means the lack of resistance of strains of the studied
microorganisms, is “0”, the maximum, which indicates
the resistance of the pathogen to all drugs accepted in
the study — “1”.

Mathematical analysis and statistical data pro-
cessing were performed on a PC using the licensed
software package Statistica for Windows 13.0 serial
No. JPZ8041382130ARCN10-J with the calculation of
the arithmetic mean (M), standard deviation (o) and
mean error (m). Student’s t-test as well as Fisher’s
angular transformation were used to assess differences
in the compared groups. Differences were considered
significant at P < 0.05.

All the conducted research complied with the ethical
standards of the Institutional and National Research
Committee and the Helsinki Declaration of 1964 and its
subsequent amendments or comparable ethical stan-
dards. Informed consent was obtained from all individual
participants included in the study. The complete set of
data on children, their parents and doctors confirming
the results of this study was not publicly available due to
limited initial ethical approvals.

Results

According to the analysis of bacteriological monitoring,
it was found that in 2018-2020 compared to 2014-2016
among the causative agents of acute urinary tract infec-
tions in children, the role of gram-negative bacteria had
raised due to increasing the proportion of Escherichia coli
and Proteus mirabilis (Table 1).

Gram-positive microflora in both periods of obser-
vation has traditionally been represented by bacteria of
the genus Enterococcus. However, in 2014—-2016 among
the representatives of this genus of bacteria Enterococcus
faecalis prevailed (38.9 %), in 2018-2020 in most samples
was isolated Enterococcus faecium (28.1 %).

Depending on the nosology, it was found that in
2018-2020 E. coli was significantly more often the etio-
logical causative agent of unspecified urinary tract infec-
tions and acute pyelonephritis compared to the period
2014-2016 (Table 2).
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It should be noted that P. mirabilis in 2018-2020
was mainly isolated among patients with acute cystitis
(26.7 %), while in the previous analyzed period this agent
was isolated only in 2 (1.3 %) children with acute pyelo-
nephritis and in no case with acute cystitis.

Bacteria of the Enterococcus genus in 2018-2020
compared to the period 2014-2016 were 1.5 times
less likely to cause unspecified urinary tract infections,
4.9 times less common in acute cystitis and tended to
decrease in acute pyelonephritis. But it should be em-
phasized once again that in 2018-2020, in contrast to
the period 2014-2016, the development of enterococcal
urinary tract infections was dominated by E. faecium, while
E. faecalis was sown in isolated cases.

Given that the structure of the causative agents of
acute urinary tract infections was dominated by strains of
uropathogenic E. coli and bacteria of the Enterococcus
genus, we analyzed the dynamics of the sensitivity of
these microorganisms to antibiotics (Tables 3, 4).

The analysis of antibiotic resistance showed that in
2018-2020 the number of resistant strains of E. coli to
amikacin increased 6.8 times to 2014-2016 (P < 0.01).
At the same time, the number of susceptible strains to
cefepime, meropinem, ceftazidime and ciprofloxacin
significantly increased (Table 3). In 2018-2020 all isolates
of E. coliwere sensitive to tigecycline, while in 2014-2016
only 9.9 % of E. coli strains were resistant or moderately
sensitive to this antibiotic.

The analysis of the dynamic changes in antibiotic
susceptibility of Enterococcus spp. strains in the period
2014-2016 demonstrated higher sensitivity to penicillins,
vancomycin, nitrofurantoin, linezolid and tigecycline
(Table 4).

However, in 2018-2020 there was a sharp decrease
in the susceptibility of the genus Enterococcus bacteria to
aminopenicillins from 91.4 % to 41.3 % due to 6.8 times
increase of resistant strains (P < 0.01). It was noted that in
2018-2020, 6.5 % of enterococcal strains were resistant
to vancomycin, while by 2016 all strains were sensitive to
this antibiotic, which was the evidence for the emergence
of antibiotic-resistant strains. In 2018-2020 bacteria of
the genus Enterococcus were highly sensitive to nitro-
furantoin, lienesolide and tigecycline in the whole range
of studied antibacterial drugs.

In 2014-2016, there was no guidelines for testing
susceptibility of enterococci against imipenem, as it was
believed that the susceptibility of enterococci to imipenem
can be predicted from the results of penicillin or ampicillin
activity, so testing imipenem in clinical laboratories is not
necessary [8]. At the same time, the study of the sensi-
tivity of the genus Enterococcus bacteria to imipenem in
2018-2020 demonstrated that no strain was sensitive
to this antibiotic: 89.1 % of enterococcal strains were
moderately sensitive to imipenem, and 10.9 % of strains
were imipenem-resistant.

It should also be noted that the coefficient of resis-
tance to antibiotics of E. coli strains did not change during
both periods (Table 5), and among bacteria of the genus
Enterococcus the average values of this coefficient in
2018-2020 increased 3.75 times compared to 2014-2016
due to a 2.3-fold increase in the frequency of multidrug-re-
sistant strains (P < 0.05).
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Table 1. Etiological structure of pathogens of acute urinary tract infections in children

2014-2016, n = 293 2018-2020, n = 146

Absolute % of the Absolute % of the

number number of | number number of

of strains all isolated | of strains all isolated
strains strains

Group of microorganisms
Absolute number of strains

Gram-negative microorganisms

Escherichia coli 117 39.9 78 53.4**
Enterobacter cloacae 2 0.7 2 14
Klebsiella pneumoniae 30 10.2 12 8.2
Proteus mirabilis 2 0.7 8 5.5
Acinetobacter baumannii 2 0.7 0 0
Pseudomonas aeruginosa 7 24 0 0
Total 160 54.6 100 68.5**
Gram-positive microorganisms
Enterococcus faecalis 114 38.9 5 3.4*
Enterococcus faecium 19 6.5 41 28.1**
Total 133 454 46 31.5%

*: P <0.05 compared to 2014-2016; **: P < 0.01 compared to 2014-2016.

Table 2. Monitoring the structure of pathogens of acute urinary tract infections
depending on the nosology, (%)

2014-2016, n = 293 2018-2020, n = 146
UUTI, AC, AP, UUTI, AC, AP,
n=104 |n=31 n=158 |n=87 n=15 n=44

Escherichia coli 375 38.7 41.8 50.6* 46.7 61.4**
Enterobacter cloacae 0.96 0 0.6 23 0 0
Klebsiella pneumoniae 7.7 29.0 8.2 8.0 20.0 45
Proteus mirabilis 0 0 1.3 3.4 26.7** 2.3
Acinetobacter baumannii 1.9 0 0 0 0 0
Pseudomonas aeruginosa 0 0 44 0 0 0
Enterococcus spp.: 51.9 322 43.6 35.6* 6.6** 31.8
Enterococcus faecalis 38.4 19.3 43.0 3.4* 0 4.5**
Enterococcus faecium 13.5 12.9 0.6 32.2%* 6.6 27.3*

*: P <0.05 compared to 2014-2016; **: P < 0.01 compared to 2014-2016; UUTI: undefined
urinary tract infections; AC: acute cystitis; AP: acute pyelonephritis.

Table 3. The dynamics of sensitivity to antibacterial drugs of Escherichia coli strains
isolated from children with acute urinary tract infections

Antibiotic 2014-2016, n = 117 2018-2020, n =78

Amykacin 3.2 0 96.8 21.7% 0 78.3*
Cefepime 26.7 16.7 56.6 174 0 82.6*
Ceftazidime 37.2 10.1 52.7 13.0** 10.9 76.1**
Meropenem 8.7 13.5 77.8 2.2% 2.2% 95.6**
Ciprofloxacin 13.3 10.5 76.2 8.7 0 91.3*
Nitrofurantoin 1.6 71 91.3 22 0 97.8

Tigecycline 5.4 45 90.1 0 0 100*

*: P <0.05 compared to 2014-2016; **: P <0.01 compared to 2014-2016; R: resistant strains;
I: moderately sensitive strains; S: sensitive strains.

Table 4. Dynamics of sensitivity of the genus Enterococcus bacteria isolated from
children with acute urinary tract infection to antibacterial drugs

Anibiti

Ampicillin 8.6 0 91.4 58.7* 0 41.3*
Imipenem X X X 10.9 89.1 0.0
Vancomycin 0 0 100 6.5 0 93.5*
Nitrofurantoin 3.1 3.1 93.8 0 0 100
Linezolid 0 0.9 99.1 21 21 95.8
Tigecycline 0 1.2 98.8 0 0 100

*: P <0.01 compared to 2014-2016; R: resistant strains; I: moderately sensitive strains; S:
sensitive strains; X: testing was not performed.
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Table 5. Isolation frequency of multidrug-resistant strains of Escherichia coli and
Enterococcus spp. and the coefficient of resistance to antibiotics

2014-2016 2018-2020
Frequency of | Coefficient of | Frequency of | Coefficient of
isolation resistance isolation resistance

14.4 % 0.12+0.01 15.4 % 0.11£0.02
Enterococcus spp. 5.6 % 0.04 £ 0.007 13.0 %* 0.15 £ 0.02*

Etiological factor

Escherichia coli

*: P < 0.05 compared to 2014-2016.

Discussion

The obtained results has demonstrated that in 2018-2020,
as well as in 2014-2016, the most common uropathogen
involved in the development of acute urinary tract infec-
tions in children was E. coli. Results are relatively similar
to most other comparative studies on the etiological
structure of urinary tract infections [1,4]. This prevalence
of the pathogen connected to the fact that E. coli has
several types of adhesives that improves sticking of
the pathogen to the uroepithelium, despite the flushing
effect of urine flow [9].

Based on our data, sensitivity of E. coli in the dy-
namics of the observation improved to the most of
antibacterial drugs used in the treatment of urinary tract
infections in children. At the same time, there was a high
level of resistance of this microorganism in 2018-2020
to amikacin (21.7 %), cefepime (17.4 %) and ceftazidime
(13.0 % of resistant and 10.9 % of moderately sensitive
strains), which is probably due to the frequent use of
these antibiotics as drugs for initial therapy. The obtained
results indicate the irrationality of the use of these groups
of antibiotics for empirical therapy of patients with acute
urinary tract infections due to the level of E. coli resis-
tance to the antibacterial drugs listed above that is more
than 10 %. Interestingly, the resistance is 8.7 % of E. coli
strains isolated from children’s urine to ciprofloxacin, a
drug contraindicated before the age of 12 due to the risk
of musculoskeletal disorders and used as a second- and
third-line drug for the treatment of complicated urinary
tract infections. At the same time, high sensitivity to me-
ropenem (95.6 %), nitrofurantoin (97.8 %) and tigecycline
(100.0 %) remained.

The mostimportant mechanism of E. coliresistance to
cephalosporins is associated with production of extended
spectrum B-lactamases, which led to the development
of partial resistance of E. coli to lll-1V generation cepha-
losporins [10]. The resistance of enterobacteria to this
group antibiotics can be caused by mutations or presence
of mobile DNA elements such as plasmids, transposons
and integrons [11]. Another mechanism of antibiotic resis-
tance is the ability of E. coli to form a biofilm that protects
the pathogen from the host’s immune system [12].

E. coliresistance to aminoglycosides is thought to be
related to several mechanisms: genomic mutations that
alter the respiratory chain or activate outflow pumps and
changes in ribosome binding due to decreased permeabi-
lity and inactivation of enzymes [4]. Arecent experimental
study showed that the E. coli AAC (6')-Ib-cr resistance
gene can also significantly reduce the bactericidal activity
of amikacin in vitro [13].

The main role in the development of resistance to
quinolones and fluoroquinolones in E. coli is played
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by mutations in the area that determines resistance to
quinolones (QRDR), which change the target of the drug,
reduce the concentration of antibiotics in bacterial cells
due to efflux pumps by modifying inflows and outflows;
and the acquisition of plasmid-mediated resistance genes
(PMQRs), which produce a protein that protects quinolone
targets from inhibition [14,15]. In addition, a high frequency
of resistance to fluoroquinolones was found among iso-
lates of E. coli producing extended-spectrum B-lactama-
ses, indicating cluster transfer of resistance genes [15].

As well as E. coliis the leading pathogen of urinary
tract infections in both outpatients and inpatients, a signi-
ficant proportion of enterococci in the structure of patho-
gens of acute urinary tract infections also attracts attention
[16]. Despite their low virulence, these microorganisms
belong to the group ESCAPE, which are important as
pathogens of nosocomial infections [17,18].

Compared to other reports in Northern and Eastern
Europe [19], where the second most common uropa-
thogen was E. faecalis, our study found a change in
the ratio of E. faecalis / E. faecium as an etiological factor
in acute urinary tract infections in children in favor of
E. faecium. The obtained data coincide with the results
of other studies, which show the growing etiological
role of E. faecium in the occurrence of enterococcal
infection [20]. The predominance of this species among
gram-positive microflora in urinary tract infections, first of
all, can be explained by its natural antibiotic resistance
to cephalosporins and aminoglycosides — drugs most
commonly used in the treatment of this pathology [20]. At
the same time, due to the high plasticity of the genome
and the ability to form a biofilm, it can also acquire many
other resistances, including resistance to vancomycin
[16]. Vancomycin resistant E. faecium was categorized
as high priority pathogens for which new and effective
treatments are needed [21]. In many countries around
the world, an increase in the number of infections caused
by vancomycin-resistant enterococci is reported [22,23].
Enterococci become resistant to vancomycin by acquiring
genes through plasmid or transposon that enable bacteria
to bypass antibiotic susceptible criticalstepsin cell wall
formation [24]. The resistance genes can be passed on
to various Enterococci species and even to other genera,
such as Staphylococci, through conjugation [25]. Various
factors that increase the risk of infection with vancomy-
cin-resistant enterococci in a medical intensive care unit
include prolonged hospitalisation, younger age, use of
ceftriaxone and vancomycin [26]. Hospital workers can
also transmit Vancomycin resistant E. faecium because
it can persist on fingers for about 30 minutes even after
hands washing [24]. Moreover, according to the 2014
ESPGHAN consensus, probiotics containing the E. faeci-
um SF68 strain are classified as negatively recommended
for the use in children due to the fact that this isolate is a
possible recipient of vancomycin resistance genes [27].

It is noteworthy that most modern isolates of E. fae-
cium are highly resistant to ampicillin [20]. We got similar
results indicated that ampicillin-resistant strains of Ente-
rococcus genus increased from 8.6 % in 2014-2016 to
58.7 % in 2018-2020.

Although imipenem is thought to be clinically effective
against enterococcal infections, including those caused
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by E. faecium, and ampicillin-sensitive strains of Entero-
coccus genus are presumably susceptible to imipenem
[9,28-30], studies have reported that ampicillin suscep-
tibility testing cannot be used to predict susceptibility to
imipenem due to increased resistance of Enterococcus
spp. to B-lactam antibiotics [31,32]. This conclusion is
fully consistent with results of our study, which showed
that most enterococcal isolates (89.1 %) were moderately
sensitive, 10.9 % of isolates were resistant and in no case
enterococcal strains were sensitive to imipenem, which
limits the use of it, as well as ampicillin, in the treatment
of acute urinary tract infections in children. Enterococcal
resistance to imipenem and ampicillin has been shown
to be associated with major mechanisms of antibiotic
resistance, such as B-lactamase production and peni-
cillin-binding protein overproduction (PBP4 or PBP5)
[33,34]. Another problem in the treatment of urinary tract
infections caused by different species of enterococci
is the proliferation of multidrug-resistant strains, which
greatly complicates therapy and, unfortunately, is a
manifestation of the global trend of increasing antibiotic
resistance [16].

Thus, the monitoring of pathogens and analysis of
their sensitivity to antibiotics revealed certain trends and
the most effective antibacterial drugs for the treatment of
acute urinary tract infections in children before determining
the antibiotic susceptibility.

Conclusions

1. In children with acute urinary tract infection, along
with E. coli and other gram-negative microorganisms with
high frequency and gram-positive microflora, mainly of
the genus Enterococcus which must be taken into ac-
count, especially in the ineffectiveness of standard initial
antibacterial therapy.

2. The obtained data on the characteristics of
the spectrum of bacterial pathogens of the urinary sys-
tem are convincing evidence of the need for mandatory
bacteriological examination of urine before antibacterial
therapy to increase the effectiveness of therapeutic
measures, prevention the emergence and spread of
antibiotic resistance.

3. The results of monitoring the susceptibility of uro-
pathogens to antibacterial drugs indicate an increase in
resistance of E. coli to amikacin and Enterococcus spp.
to ampicillin, which does not allow the use of these drugs
as empirical therapy of acute urinary tract infections in
children.

4. The results presented in this paper suggest that
third-generation cephalosporins have retained the ability
to act as the drug of choice, but when a level of resist-
ance of more than 15 % is reached, this issue should be
reconsidered.

Prospects for further research. Investigation of
the spectrum of pathogens and their susceptibility to
antibiotics in chronic urinary tract infections in children,
and further monitoring of pathogens of acute urinary tract
infections in children with assessment of their antibiotic
susceptibility to prevent an increase in antibiotic resist-
ance of microorganisms and rational choice of etiological
therapy.
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XpoHiuHMK aTpodiuHNM racTpUT AIK Nepeapak:

Ornaam

€BOAIOLLA yABAEHb BiA CiaHeMcbKoro koHceHcycy Ao Maactpuxt VI

0. M. CrenaHoB 2AEF, 10, A. lanpap=°, 0. A. ManbLeBa ") *BP

AY «HctutyT ractpoerteponorii HAMH Ykpaitu», M. AHINpo, YkpaiHa

A - KOHLIEMNLLS Ta AU3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHSA CTaTTI

Meta po6oTH — HaBeCTM eBOMIOLIO YsBNEHb, c1cTeM i knacudikauii ractpuris: CigHeicskoro koHceHcycy (1990 p.), CigHei-
cbko-X'tocTOHCBKOT Mogudikadii (1994 p.), BineHcbkoi knacudikauii (1998 p.), OLGA/OLGIM (2008 p.), Kioto (2014 p.), MAPS I
(2019 p.), Maactpuxt VI (2022 p.).

Marepianu Ta metoaw. Mig Yac poboTu npoaHaniaysanu 25 mxepen iHcopmaLli.

Pesynbrati. XpoHivHui ractput (XI) = KniHiko-MopdhomnoriYHWin fiarHo3, a KniHidHi hopMu (TUNK) racTpUTIB, LLO PO3PI3HAKOT,
MatoTb XapaKTepHi MopdonoriyHi kputepii. B CigHenchbkii cucTemi OKpeMo OMMUCYHOTb 3MiHW B aHTPYMi Ta Tini WwiyHka. Tomy Joci
Hemae YiTkux KpuTepiis cTpatudikadii puanky paky wnyHka (PLL), i ue ycknagHioe 06'eKTMBHNIA aHani3 nporpecyBaHHs 3ananeHHs i
atpodii. OLGA/OLGIM cuctemm 3anponoHoBaHO Ans BU3HaYeHHst ctagii atpodii Ta kuwkosoi metannasii (KM). AsTopm KioTcbkoro
KOHCEHCYCY [OMOBHIOKTH Ta YTOUHIOKT eTionoriuHniA po3gin XI. Y MAPS Il xpoHiuHuit atpodiutnin ractput (XAI) i KM ouiHtooTb
SIK NepeapakoBi CTaHK, OCKINbKY BOHM 36iMbLUYHOTb PU3VK PO3BUTKY paKy LUMyHKa Ta € (DOHOM A71s BAHWKHEHHS Aucnnaaii Ta age-
HokapumHomu. MaujeHTam i3 gucnnasieto Ta 6e3 BUAUMMX 3MiH CM30BOT 0OONOHKW PEKOMEHLOoBaHa BUCOKOPO3AiNbHa eHA0CKOMIS
3 3abapenexHsM. Ix HeobxigHo obCTexyBaTi Yepes 6 MICALLB, SKLIO BUSBNEHO BICOKWIA CTYMiHb AMCNNasii, Ta yepes 12 micsuis
npu Hu3bkomy. XBopi 3 KM Ta opHieto nokanisavjieto MatoTb BUCOKMIA PU3MK BUHUKHEHHS paKy LunyHka. OfHaK BUCOKUIA PU3KK HE
Aae NiacTas Ans HACTYMHOMO CNOCTEPeXeHHs B BaraTbox BUNagKax, Konum BIUCOKOSKICHa eHOoCKOMiS 3 Bioncieto He Nokasye TsHKKOT
atpodii. Mavjentam i3 KM ogHiei nokanisadii 3 haminbHoto icTopieto paky abo 3 HenosHoto KM i nepcucTeHLieto Helicobacter pylori
(H. pylori) xpomoeHgockonis 3 Gioncieto nokasaHa 1 pa3 Ha 3 poku. XBOpKX i3 po3LUMPEHUMI CTaHaMV aTpoddivHOi arpecii (BUpaxeHi
aTpodiyHi 3MiHn Ta/abo KM B aHTpyMmi 14 Tini 3a cuctemoro OLGA/OLGIM 111/IV) HeoBxigHO 06CTeXyBaTM LUMSXOM XPOMOEHAO0CKONIT 3
Gioncieto koxHi 3 poku. MaLieHTam 3i 3Ha4HO0 aTpOdDieto Ta CiMENHUM pakoM MoKasaHi XpoOMOoeHZoCKoMis Ta Bioncis KoxHi 1—-2 poku
niCnsi NepBUHHOI [1iarHOCTUKA. XBOPWM Ha ayTOIMyHHMIA raCTpUT fiarHOCTVKa pEKOMEHA0BaHa KoXHi 3—5 pokiB. 3rigHo 3 Maactpuxt
VI, H. pylori — 0CHOBHWIA €TIONOMYHMI (haKTOp afeHOKapLMHOMY LLUMYHKA, BKMKOYaOYM NPOKCUMarbHWIA paK LLMYHKa.

BucHoBku. Micns peTensHoro BUBYEHHS i aHaniay 3pobuni BUCHOBOK NPO MOCTYMOBMIA PO3BUTOK MPUHLMNIB JOKA30BOI MEAULMHY
B NMWTaHHI LLOAO YOOCKOHANEHHS KNMiHIKO-MOPEOMNOrivHOI [iarHOCTUKM XPOHIYHOTO aTpogiYHOro racTpuTy ik nepeapaky LWyHKa.

Chronic atrophic gastritis as a precancer: the evolution of ideas
from the Sydney consensus to Maastricht Vi

Yu. M. Stepanov, Yu. A. Haidar, O. A. Maltseva

Aim. The purpose of the work is the evolution of systems and classifications of gastritis: Sydney Consensus (1990), Houston
Modification (1994), OLGA/OLGIM (2008), Kyoto (2014), MAPS Il (2019), Maastricht IV (2022).

Materials and methods. During the work, 25 sources of information were used.

Results. Chronic atrophic gastritis (ChAG) is a clinical and morphological diagnosis, and the presented clinical forms (types) of
gastritis have characteristic morphological criteria. According to the Sydney system, changes in the antrum and body of the stomach
are described separately. This has led to a lack of clear risk stratification criteria for CG and also complicates the objective analysis
of regression of inflammation and atrophy. OLGA/OLGIM systems were proposed to determine the stage of atrophy and IM. The
authors of the Kyoto consensus add and clarify the etiological section of ChAG. In MAPS II, ChAG and IM are considered precan-
cerous conditions, as they increase the risk of developing gastric cancer and are the background for the occurrence of dysplasia
and adenocarcinoma. For patients with dysplasia and the absence of visible changes in the mucous membrane, high-resolution
endoscopy with staining is recommended. They should be examined after 6 months for a high degree of dysplasia and after 12
months for a low degree of dysplasia. Patients with IM and one localization have a high risk of developing gastric cancer. How-
ever, the high risk does not give the right to follow up in the majority of cases when high-quality endoscopy with biopsy does not
show severe atrophy. Patients with IM of one location, with a family history of cancer, or with incomplete IM and persistence of
H. pylori chromo endoscopy with biopsy must be done once every 3 years. Patients with extended fields of atrophic aggression
(pronounced atrophic changes) or IM in the antrum and body, OLGA/OLGIM I1I/IV should be screened with chromoendoscopy
with biopsy every 3 years. Patients with significant atrophy and familial cancer benefit from chromoendoscopy and biopsy every
1-2 years after initial diagnosis. Patients with autoimmune gastritis are recommended to be screened every 3-5 years. According
to Maastricht VI, H. pylori is the main etiological factor of gastric adenocarcinoma, including proximal gastric cancer.

Conclusions. After careful study and analysis, we came to the conclusion about the gradual development of the principles
of evidence-based medicine in the issue of improving the clinical and morphological diagnosis of chronic atrophic gastritis as
a precancerous of the stomach.
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Merta pobotu

HaBecTu eBonovuilo ysBneHb, CUCTEM i KnacudikaLin
racTpuris: CigHencbkoro koHceHcycy (1990 p.), CiaHen-
CbkO-X't0CTOHCbKOT Moaumdikauii (1994 p.), BigeHcbkoi
knacudikauii (1998 p.), OLGA/OLGIM (2008 p.), Kioto
(2014 p.), MAPS 11 (2019 p.), Maactpuxt VI (2022 p.).

Hoga icTopis knacudikauiji xpoHiuHoro ractputy (XI')
6epe novatok B 1990 poui 3 CigHencbkoi cuctemu, LWo
cxBaneHa B CigHei Ha IX MixHapogHOMY KOHrpeci ra-
cTpoeHTepororis [1]. 3a i€l knacudikauieto po3pisHsoTb
XPOHIYHWIA, rOCTpUA Ta 0cobnuBi PopMU (PEaKTUBHUIA,
niMounTapHNin, €03MHOMINLHWIA, TiNepTPOMIYHWIA,
rpaHynemaro3Huin Towo). MpoB.igHa ponb y AiarHoCTuL
racTpuTIB HaNeXmTb eTionorii, ocobnmMeocTaM Mopdoro-
riYHMX 3MiH CrIM30BOT 0BONOHKK Ta Nnokanisavii Lyx 3miH.

Knacudpikauisi xpoHiuHoro racTputy 3a CigHeit-
CbKOK CMCTEMOIO

MopdosioriyHi 3MiHK: CTyniHb Ta aKTUBHICTb 3anaseH-
Hs1, aTPOis LUITYHKOBMX 3ar03, MeTansasisi, 06CiMEHiHHs
cnu3oBoi Helicobacter pylori (H. pylori).

ETionoriuHi daktopw: iHdekuinHi (H. pylori), HeiH-
dheKUinni (ayToiMyHHWUIA, arnKkoronbHU, NOCTracTpope-
3eKUiNHUA, 3yMOBMEHWUIA NPUIAMAHHAM HECTEePOIAHNX
npotusananbHux 3acobis (HM33), cnpuynHeHuin ximiy-
HUMK areHTamm).

BusHaueHi MopdhonorivHi 3MiHW racTpuTiB JONOBHEHO
aHanisoM eHZOCKOMNIYHMX KaTeropiii: eputeMaTosHuii /
eKCyLaTUBHUI racTpuT, Nnacki eposii, NigHsATi eposii, re-
MopariYHuin racTpuT, finepnnacTUYHUM racTpUT, racTpuT,
LLIO CYNPOBOKYETHCS AYOAEHOracTpansHM pechriiokcom
(OrP) (pedontokc-racTpur).

BcTaHoBMNEHHs AiarHo3y XPOHYHWIA racTpUT rPyHTY-
€TbCSl HA TaKMX 03HaKax, sik nokanisais naTonoriyHoro
npoLecy, riCTONOriYHi Ta MaKPOCKOMiYHI 3MiHX CrIM30BOi
060sI0HKM Ta ETIONOriYHI (hakTopy.

X’rocToHcbKa knacudikauia XIr

Y 1994 p. 3anponoHoBaHa X'lOCTOHCbKa Krnacudi-
Kauist XI' (mabn. 1), wo € mopmdikauieto CigHelcbkoi
knacudikauii, onybnikosaHa B 1996 p. [1] OcHosHi na-
TOMOPEONOriYHi 3MiHKM BU3HaYatoTb y 5 ractpobionTax:
B OAHOMY 3 KyTa LUMyHKa, ABOX i3 Tina, ABOX 3 aHTPyMy.

BisyanbHa aHanorosa Lwkana € cknagosoto CiaHen-
CbKoi knacudikauii. HasiBHICTb | BUpaXeHiCTb naTonoriy-
HUX 3MiH Y cr3oBiin 06onoHui wnyHka (COLL) onucytotb
y 6anax BignosigHoO 4o 4-piBHEBOI BidyanbHOI aHaNoroBoi
wkanu: 0 6aniB — HeMae 03HakK; 1 — He3HaYHi NPosiBY,
2 — MOMIpHi, 3 — BUPaXeHi.

CigHeiicbka cucTeMa, WO BM3HAYMIA KNiHIYHY
knacudikauito XI, He BTpatuna akTyanbHOCTi AOHUHI
i € 3aranbHOBM3HAHOK Y BinbLUOCTi KpaiH CBiTY [2,3].
Mpote CigHencbko-X'I0OCTOHCbKA knacudikalis mae
NEBHi HEOOMIKW, SK-OT BIACYTHICTb KMiHIYHNX NOKa3HMKIB
cTagii nepebiry 3axBoptoBaHHSI (3aroCTPeHHs, pemicisi)
Ta (PYHKUOHANbHOrO OLHIOBAHHS CEKPETOPHOI (OYHKLIT
LuNyHKa (HopmarnbHa, nigsuLLeHa abo 3HVKeHa cekpeLlis
CONsHOI kucnotw) [4].

Y CigHemncbKili cucTeMi po3pisHanu Taki doeHOTUMm
XenikobakTepPHOro racTpUTy: KMacU4YHUA, aHTparbHUN
i yHganbHun (MynstudokansHui) [2]. Came rictoTo-
norpadiyHi 0COBNMBOCTI racTpuUTy, @ He BUPAKEHICTb
3ananeHHs BU3HaYaloTb KNiHIYHI HAacnigKW iHiKyBaHHS
H. pylori. BctaHoBneHo, Wwo 'y 1 % XBOpUX Ha aHTparbHUM
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Xl WopiYHO BMHUKAIOTb AyodeHanbHi BUPa3Kku («Bu-
paskoBui» deHoTtun XI), ane y H1X He PO3BMBAETLCS
pak wnyHka (PLW). ¥ 1 % nauieHTiB i3 dyHAANBHUM i
MynbTUEPOKanbHUM racTpuTom BuHuKkae PLL, i maibke He
BWSIBNSOTb JyOfeHanbHi Bupasky (pakosui doeHotvn XI).
Moxnvee nosicHenHsi — peHoTun H. pylori acoujiioBaHoro
racTpuTy BMSIMBAE Ha CEKPELito CONsHOI Knenotw [5].

Brim, CigHelicbka cuctema NepekoHNMBO CBIgYUTb,
wo XI — kniHiko-MopgonoriyHWiA fiarHo3, a HaBefeHi
KNiHiYHi dhopmm (TUNK) racTpuTiB MalOTb XapaKTepHi
MOPAONOriyHi 03HaKW. 3a POKK, LLO MUHYW NiCNs yXBa-
neHHs CigHENCbKOi CMCTEMU, YTOYHEHO Ta AeTari3oBaHo
OKpeMi acrekTu hopmyBaHHs XI, po3LLMPEHO PO3YMiIHHS
naTtomopo3y 3axXBOPIOBaHHS, 3aMpOMNOHOBAHO HOBI
Knacudikauii nepegpakosux amiH COLL.

BesymoBHo, Halnowmperiwoto dopmoto XI € He-
aTpodiuHMin (MOBEPXHEBMIA) racTpuT. IHdekuis H. pylori
— Oro NPOBIZHWIA ETIONOTIYHWIA haKTop.

Atpodito COLL BM3HaYatoTb SK BTPATy LUMYHKOBUX
3anos3 i3 3aMilleHHsAM iX MeTanna3oBaHUM eniTeniem
abo ibposHoto TkaHMHOW. Lle Hacnigok nopyLieHoro
KMITUHHOIO OHOBMNEHHS; aTPOMIYHNIA raCTPUT BUHUKAE B
pesynbraTi Bupasku 3 gectpykuieto COLL abo xpoHiuHoro
3ananebHoro npouecy. Po3pisHaTb [Ba NPUHLMNOBO
Pi3Hi LUNSXN BUHUKHEHHS aTpodii: nepLumii — BHACMIOoK
NPSIMOTo MOLIKOAXEHHS abo B pesynbraTti 3ananbHoi
BiAMOBIAi AECTPYKLIT 3a3HaE 3an03MCTUI anapart; Apyrumn
— BMBIpKOBa AECTPYKLA CrieLiani3oBaHux eniteniansbH1X
KNiTUH BinbyBa€eTbCA B yMOBaXx 30epexxeHHs CToBOypoByX
KknituH. O6raBa MexaHi3amm CocTepirakoTb NPY XPOHIYHIN
H. pylori indbexuii [6]. BTim, npsmuia Bnnue GakTepii i ixHix
NpOoAYKTiB NPM3BOANTL [0 MOLUKOMXEHHS eniTenilo Ta
CrpuymMHsE aTpodito 3ano3 [7]. Y pesynsrarti 3MEHLLEeHHs
06’eMy 3ar1031CTOi TKaHWHW BinbOyBaETLCS ii 3aMilLeHHs!
¢hibposHoto. MpoTe aTpodbito MoxHa BU3HAYATH i Ik BTpa-
Ty (PyHKUiOHANbHO aKTUBHUX CrneLiani3oBaHnX KMiTuH,
TOOTO sik BTpaTy NapieTanbHWX i OCHOBHUX KMiTWH 6e3
JecTpykuii 3anos. Mpu uboMy cnewiani3oBaHi KNiTUHHI
€enemeHTn hyHaanbHUX 3ano3 3amillarTbes TyGynspHu-
MU 32M03UCTUMI CTPYKTYPaMM i3 LUMAKOBUX MYKOLITIB.
Taky yacTkoBy atpodito abo «npearpodito» BUABNANM
B NaLieHTIB 3 ayTOIMyHHUM racTpuTOM, @ B TBapWH Ya-
CTO BWU3HAYanwu i Npy ayToiMyHHOMY racTpuTi, 1 y pasi
iHbikyBaHHs BakTepismu pogy Helicobacter. B ocTaHHix
BUNaaKax cnewianiaosaHi KMCroTonpoayKyBasbHi KiTuH1
3aMiLLaITLCS CIIM30BUMM KITITVHAMM («NCEBOOMINOPUYHA
meTannasis») [5,8].

YactoTa BUHVKHEHHS Ta CTYMiHb TSHXXKOCTI atpodii B
nauieHTis i3 XI” HeyxunbHO 36inbLUyeTbCs 3 Bikom. CnocTe-
piratoTb nowumperHs COLL aHTpansHoro TMny Ha AinsHKy
Tina WnyHka 3i 3MiLLEHHAM Y NPOKCUManbsHOMY HanpsMi
Mexi Tino / aHTpyM. B iHWoMy BapiaHTi Taka ninopu3aadis
3ano3 Tina wryHka BiabyBaeTbCca MynbTMGOKaNLHO Ha
Bcit COLLL. Taka aTpocis 3a3BMYain MakcmarnbHO BUpa-
XXeHa Ha Manin KpUBW3HI B AiNsHL iHLM3YpU. BUHUKHEHHS
atpodpii Moxxe OyTU HacrMigKOM ayTOIMYHHOrO MPOLECY.
BBaxaloTb, L0 hOpMYyBaHHS ayTOIMyHHOrO racTputy
MoB’I3aHe 3 MOPYLUEHHAMM iMYHOMOrYHOI PEaKTUBHOCTI,
LU0 3a3BKYall CNaZKOBO 3yMOBMEHa.

Omxe, po3pi3HAOTL ABA FOMOBHI MEXaHI3MU BUHIK-
HeHHs atpodpii COLLL. MepLunii cCnpU4MHEHNI YLLKOMKEH-
HsIM nponicpepaLii Ta/abo AecTpykuieto 3ano3 BHACMIL0K
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Ta6nuus 1. X'iocToHCbKa knacudikaLlis XpoHiYHOro ractpuTy [1]

Cnoviun (onepeavi wacniau)

HeatpodiuHuii H. pylori, iHwwi dakTopn

ATpPOdiYHNIA ayTOIMYHHWUA IMyHHi MexaHiamn

ATpOdidHNIA MynbTUOKANbHNI
0cobnuBi popmu

H. pylori, nopyLeHHsi xap4yBaHHsi, (hakTopy AOBKINNs

MoBepxHeBui
XPOHiYHMI
[acTpuT TNy rinepcekpeTopHuiA

Factput Tuny A. Ouddy3nuit. FacTpuT Tina WiyHka, acowiioBaHuii i3 B12

AeDiLMTHOI aHEMIEI Ta 3HWKEHO CEKpeLielo
3miwanuii ractput Tuny A ta B

XiMiyHnin Ximiuni nogpasHuky, xoBy (AMP), npuiimanHa HM33  PeakTUBHUMI racTpuUT peakTUBHWIA pedhItoKe racTput
PagiauinHui MpomeHeBe ypaxeHHs
TNimcpoumntapHun lgionaTyHUIA, iIMyHHI MexaHiamu, rmtoTten, H. pylori [acTpwT, acouiioBaHuin 3 Leniakieto
paHynematosHuit XBopoba KpoHa, capkoifos, rpaHynemartos BereHepa, 130nboBaHWi rpaHynemartos

CTOPOHHI Tina, igionaTuyHUin
Eo3nHodinbHui XapyoBa anepris, iHLWi anepreHn AnepriyHun
IHLWi iHdeKujnHi BakTepii (kpim H. pylori), rpubu, napasutu

TiraHTCbKIIA rinepTpodiYHNiA XBopoba MeHeTpie

i NpsMoi GakTepianbHOI Aii, i 3ananbHoi BiANOBIAi opra-
Hi3My rocnofaps. [HWuii mexaHiam onocepeakoBaHui
ayTOIMYHHUMU peakuisMu, WO BUKIUKaOTb MOCTYnoBe
PYWHYBaHHS 3aM03uUCTMX eniTeniouunTiB 3i 30epeXeHHIM
CTOBOYPOBYX KITITUH.

Y 2002 pouj MixxHapogHa rpyna 3 BUB4EHHs aTpodii,
[0 sIKOi yBiNLWINM aBTOpUTETHI BYeHi M. Rugge, P. Correa,
M. F. Dixon Ta iHwi, 3anponoHyBana po3pi3HaTH ABa
OCHOBHI TWNW atpoddii: HeMeTannNacTUYHWiA i MeTannac-
TMYHUA [9].

MopdonoriyHa knacudikauis aTpodivyHOro racTputy
(MixHapogHa rpyna 3 BuBYeHHs atpodii, 2002):

0. Atpodii Hemae;

1. HeBunsHaueHa atpodis;

2. Atpodis;

2.1. MeTannacTtnyHa;

2.1.1. HesHauHa;

2.1.2. MNomipHa;

2.1.3. Taxka;

2.2. HemetannactunyHa;

2.2.1. HesHauHa;

2.2.2. MNowmipHa;

2.2.3. Tspkka.

Y uin knacudikaii yTOHHeHO BU3HaYeHHs aTpodii sk
He NULLIE 3MEHLLIEHHS KiNIbKOCTI 3a5103, ane i 3MEHLLIEHHS!
3ano3, Bnactueux L 3oHi COLL. OTxe, sKLio B GionTari
BUSIBMEHO KWLLKOBY YW NINOPWUYHY METannasito, naroro-
roaHaToM Mae JjiarHocTyBaTh atpodito.

Lis knacudpikauis gae 3amory eekTuBHilLe cTpaTu-
dikyBaTH NauieHTiB i3 pu3nMkom BUHUKHeHHS PLU. Me-
TannacT4yHa Ta HemeTannactTuyHa atpodii MaloTb Tpu
CTyneHi TsbkkocTi. MopdonoriYHUMK KpUTEPISIMA TSXKKOT
aTpodii BBaxatoTb BTpaTy noHag 60 % 3ano3, noMipHoto
— 30-60 %, nerkoi — meHLue Hix 30 % 3ano3 [9].

Kuwukoa meTannasisi — nepeTBOPEHHS OHOTO Pi3HO-
BUAY TKGHWHW Ha iHLLY, BiAMIHHY Big nepLuoi. MeTannasis
€ HeMyX/IMHHOIO 3MIHOIO KITITUHHOTO PeHOTMNY, LLO BUHM-
Kae y BiAnoBiab Ha BB HECNPUATIUBMX YMOB [OBKINIS.
3MiHeHWI eHOTUN € HACMIAKOM COMAaTUYHUX MyTaLin
CTOBOYPOBYX KNiTUH 260 enireHeTUYHUX 3MiH, Lo Crpu-
YUHAKOTb NOPYLIEHHS AMEPEHLitoBaHHS KNiTWH [4,10].

Y pesynetati MeTannasii nopyLIyeTbcs HopMaribHa
YHKLUIS TKaHWHW, CIPUYUHAKOYM Ti NepeTBOPEHHS Ha
3nosikicHy nyxnuHy. Y COL kuwkosa meTtannasis (KM) €
NepexodoM Bif LUMYHKOBOTO eniTenianbHoro eHoTUMy

Maronoris. Tom 19, Ne 3(56), BepeceHb — rpyaeHb 2022 p.

[0 TOHKOrO abo TOBCTOKWLLKOBOTO eniTenianbHoro dgoe-
HoTuny. TpaanuinHO PO3Pi3HAIOTbL NOBHY Ta HenosHy KM.
MoBHa (ToHkokuLKoBa) KM, abo Tun | xapakTepnayeTbes
HasiBHICTIO KNiTUH MMaHeTa i 6oKkanoBUOHUX KMiTWH, LLO
NPOAYKYHTb CianoMyLMHW, XapakTepHi AN TOHKOKWLL-
koBoi cnn3oBoi 06onoHku. HenosHa KM Bkntovae Il ta lll
TWNW, LLIO XapaKTEPU3YIOTLCS HASIBHICTIO NPU3MaTUYHOMO
eniTenito Ta KenMxonoAibHUX KNITWH, sIKi NPOAYKYHOTH Cia-
nomyumHm Ta/abo cynbomyLimHm [4,10]. TpaHcmembpaH-
Hi rnikonpoteitn (MUC2, MUC5AC, MUC5B, MUCB) HuHi
aKTVBHO BMBYarOTb. AkLio HopmanbHa COLL ekcnpecye
myuuHn MUC1, MUC5AC i MUCS, To B pasi BUHUKHEH-
HA MATOMOMYHOr0 CTaHy cknag MyLMHIB 3MIHIOETLCS.
BcraHoeneHo, wo ekcnpecis MUC13 xapakTepHa ans
KuLkosoro Tuny paky [10].

Y pesikux ocib MeTannasoBaHuii eniTenin 3asHae Ha-
CTYMHUX FEHOMHUX | PEHOTUNIYHMX 3MiH i3 BUHUKHEHHSAM
Aaucnnasii, Moxe nporpecysaTtt [0 iHBa3WBHOI NYXIUHW.
TepMiH «wnyHKoBa eniTenianbHa gucnnasis» nepeg-
6ayae HasIBHICTb eniTenito 3 BUPaXeHUMM KMiTUHHUMM,
CTPYKTYPHUMMW aHOManisiMM Ta 3HAYHOK CXWUITBHICTIO 40
HEeonnacTU4HoI TpaHcdopMaLlii He3anexHo Big HAsBHOCTI
metannasii [11]. Mpupoay aucnnasii 4oci He 3'AcoBaHo.

[insHkm 3 eniTenianbHOK AMCNnasielo BUSBNST
HaBKOMO AinsHoK PLL K1LWKOBOro TUMNy B AESKMX, ane He
y BCix Bnagkax. Lle nepenbayae iMoBipHiCTL nporpecy-
BaHHS AMCNNasii 40 KapLMHOMW, MOAIOHO 10 BUHWMKHEHHS!
KornopekTasnbHoro paky 3 ageHomu [12]. Qucnnasito enite-
nito, 0coBNMBO TSXKY, BU3HAYatoTb K obniraTHe siBuLLe
Ha eTani icHyBaHHA paky in situ, i 3a3BW4aii natonoru
BM3HaYaloTb ii K nepenpakosi amiHn [13]. [JoHenaBHa
6ynw icToTHI BigMiHHOCTI B iHTepnpeTaLii HeonnacTU4HUX
3MiH LUNYHKa SMNOHCHKAMU Ta 3aXxifHOEBPONENCHKUMM
mopdonoramu.

[wucnnasito BUCOKOro CTyneHs, AiarHoCTOBaHy €BPO-
NENCbKUMM, SAMOHCBKUMM AOCIAHUKAMK, BU3HAYANM K
HeiHBa3nBHUI pak. [ins yHidikauii ouiHioBaHHSA aucnnasii
B 1998 poui cnoyatky 6yno cxeaneHo MagyaHcbKy kna-
cudpikaLito LWNyHKOBOT ancnnasii [14], a nisHiwe Lboro
X poky y BigHi rpyna nposigHux mopdonoris gocsrna
KOHCEHCYCY LA KnacudikaLil myXruH TpaBHOMO TPaKTY.
Llen koHceHcyc Bigomuin ik BigeHcbka knacudikauis
LUMYHKOBO-KULLIKOBOI eniTeniansHoi Heonnagsii [15].

BipeHcbka knacudikauis (1998 p.) LWnyHKOBO-KMLL-
KOBOI eniTenianeHoi Heonnagii [15]:
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Karteropisi 1. Hemae Heonnagsii / gucnnasii;

Kateropist 2. HeBu3HaueHicTb wogo Heonnasii /
avcnnasii;

Kateropis 3. HeiHBa3nBHa Heonnasis HU3bKOMO CTY-
neHs (apeHoma / amcnnasisi HU3bKOro CTyneHs);

Kateropisi 4. HeiHBasnBHa Heonnasia BMCOKOro
CTyneHs;

4.1. Bucokuit CTyniHb ageHoMu / aucnnasii;

4.2. HeiHBa3nBHMI pak (carcinoma in situ);

4.3. MpunyLeHHs Npo iHBa3WBHWIA pak;

Kareropisi 5. [HBa3uBHa Heonnagsis;

5.1. BHyYTpilLHBOCNN30BMIA paK;

5.2. Pak 3 nowmpeHHsIM Ha nigcnm3osuii wap abo
rnubwe.

BineHcbka knacudikalis Bu3Ha4ae cTpaTerito Kii-
HIYHOrO BEAEHHS NaLjeHTa 3 LLUMYHKOBOK AWCNA3ieto.

Kareropist 1 (BigcyTHiCTb Heonnasii abo avcnnasii)
nependavae BUSIBNEHHS HOpManbHOT Cr30Boi 06ONOHKY,
a TaKoX CMU30BOI 3 PEaKTUBHUMM, PEreHepaTUBHUMY,
rinepnnacTM4YHNMK aTpopivHUMK Ta MeTanNacTU4HNMK
3MiHamu. HactynHe obcTexeHHs Moxe He 3HagobuTmcs.
Kareropist 2 (HeBM3HaYeHICTb LLOAO Heonnasii abo auc-
nnasii) noTpebye HaCTyNHUX JOCHiMKEHb ANs 3'ACYBaHHS
npupoau ypaxeHHs. MNpu kateropii 3 Heonnasis €, ane
PU3KK BUHWKHEHHS iHBA3WBHOTO paKy HWU3bKWIA, TOMY
pekoMeHA0BaHO MicLieBe NikyBaHHS ypaxeHHs abo cro-
cTepexeHHst. Y pasi kateropii 4 € puauk iHBasii Ta pocty
MyXIMHX, TOMY XBOPUM MOKa3aHi EHO0CKOMIYHa pe3eKLis
€nm3oBoi 060MNoHKK abo XipypriyHe NikyBaHHs. XBOPUM
KaTeropii 5 nokasaHo TepMiHOBE onepaTuBHe NikyBaHHS
B 3B'53Ky 3 HEDOE3NeKo 3pOCTaHHA MyXMNMHW Hagani Ta
MeTacTasyBaHHs!.

Y pasi B1kopuCcTaHHs BigeHcbkoi knacudikali yacto-
Ta 306iriB naToMopHonoriYHMX BUCHOBKIB SIMOHCBKKX i 3a-
XiaHoeBponenchbkmx dhaxisLiB 30iNbLUMIAcs Marbxe BABIYi.

Brim, y nosicHeHHi go BigeHcbkoi knacudikaii Hase-
[leHO, WO LA rpajauis ayucnnasivi Baxivea HacaMnepes,
nig Yac AoCnimKeHb, @ He ANS KMiHIYHOI NpakTukn. Y
NPaKTUYHiIA poboTi 34ebinbLIoro BYUKOPUCTOBYIOTL ABO-
CTafiiHWI noain Ha Aucnnasii HU3bKOro Ta BUCOKOro
CTyneHiB. BusiBneHHs y nauieHTa gucnnasii BUCOKOro
CTYNEHs BBAXatoTb 0OMiraTHUM nepespakoM, BoHa €
NoKa3aHHAM [0 XipypriYHOro NiKyBaHHS (€HBOCKOMiYHOT
Myko3ekToMii abo pesekuii LwnyHka). BusisnenHs aucnna-
3ii HM3BKOTO CTyneHst NoTpebye peTenbHOro nepernsagy
JiarHo3y Kinbkoma natosioramut Ta AMHamiyHOro crnocTe-
PEeXeHHs 3a nauieHTom [2].

Cuctema OLGA/OLGIM. HavBaxnusilwmm nig yac
[iarHoCTWKK Ta NikyBaHHS aTpodiyHOro racTpuTy € Npo-
dinakTunka paky wiyHka. Bigomo, wo B CigHencbkin cnc-
TeMi 3MiHM B @aHTPyMi Ta Tini LWSyHKa HaBegeHO OKPeMo,
TOMY HeMae YiTkux Kputepiis cTpatudikavii pusuky PLL,
yCKNagHeHo 00’eKTUBHUI aHani3 perpecy 3ananeHHs Ta
atpodii. Y 2008 poui rpyna ekcnepTiB 3anponoHysana
HOBY CuCTeMy oujiHtoBaHHs racTputy — OLGA (Operative
Link for Gastritis Assessment) [16,17], ni3Hilwe — OLGIM
(Operative Link for Gastritis Assessment for Intestinal
Metaplasia) [3].

Lli cuctemn 3acTOCOBYIOTL AN OLHIOBAHHS riCTO-
NOTiYHUX O3HAK aKTWBHOCTI 3ananeHHs N aTpodii B aH-
TpanbHoMmy Bipaini (3 6ionTartw) i Tini wnyHka (2 6ionTatw)
3 HaCTYMHUM BU3HAYEHHSIM iHTErpanbHUX NOKa3HMKIB
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— CTyneHs Ta cTagii XPOHIYHOro racTputy. Y KoXHoMy 3 5
6GionTarTis (TpW 3 aHTPaNbHOTO BiAAiNy, ABa 3 Tina LIyHKa)
ouiHtotoTb Mo 10 NpaBWIIbHO OPIEHTOBAHUX 3an03. BusHa-
YatoTb, CKirbky ix aTpopoBaHo, Nicns MHOXeHHs Ha 10
obpaxoBytoThb BifCOTOK aTpodii. BincoTku, otpumani ans
KOXHOro BionTaty, cknagaroTb, a NoTiM AinATe Ha 2 Ans
Tina, Ha 3 — ans aHTpanbHoro Biaainy. OTpUMytoTb cepes-
Hilt BigCOTOK aTpodpii, Nicrns LbOro BiACOTKM NEPeEBOasTb Y
6anu: Hemae arpodii (0 %) — 0 6anis, cnabka (1-30 %)
-1, nomipHa (31-60 %) — 2, Tskka aTpodisi (noHag 60 %)
— 3 6anu. fAk cTyniHb racTPUTY BU3HAYaOTb BUPAXEHICTb
CyMapHoi 3anasnbHoi iHinbTpauii (HeMTpodiNbHMM Nen-
KOUMTamMu Ta MOHOHYKIMEapHUMU KIiTUHaMM), sik CTagjto —
BMPaXXEHICTb atpodpii. Pk paky Tum BULLWIA, YuM BinbLua
arpodpist Ta 4mm BinbLLMin 06'em ypaeHHs. MavieHTn 31l Ta
IV cTagismu atpodpii Hanexarb [0 rpyny BUCOKOTO PU3NKY
BUHUKHEHHS HekapajanbHoro PLL.

Ha Haw nornsg, cuctema OLGA/OLGIM mae agi
iCTOTHI NepeBary NopiBHAHO 3 NonepeaHiMu knacudika-
uismu. Mo-nepLue, BU3Ha4eHHs ctagii atpodii Aae amory
BU3HAYMTV pU3VK BUHMKHEHHS PLL y nauieHTa, no-gpyre,
3aBAsKW iHTerpanbHOMy nigxody MoxHa 00’eKTUBHO
BU3HAUMTU HASIBHICTb | BUPAXEHICTb perpecy CTyneHs
3ananeHHs Ta cTagiji aTpodii B pesynbrarti nikyBaHHS Ta
crocTepexeHHs (puc. 1).

KioTcbkuin koHceHcyc. HoBa eTionoriyHa knacudi-
kaujs XI™ sanponoHosaHa y 2015 poui Ha MixxHapogHoMy
KOHCeHcyci y M. KioTo (AnoHis) rpynoto MikHapoAHWX
ekcnepriB 3 AnoHii, Ffonnaxaii, CLUA, Himewdunnm Ta ITanii.
3a 33518010 aBTOPIB-YNOPSAHUKIB, Ti METOIO € NOKPALLEHHS
piarHoctvkn XI™ Sk 3aXBOPIOBaHHS, LLO MiABULLYE PU3KK
BUHUKHeHHS PLU [3]. ABTopu KioTCbKOro KOHCEHCYCY
3a3HayaloTb, WO BiH He ckacoBye Hi CigHelcbKy knacu-
dikauiiHy cuctemy X Ta ii X'HOCTOHCbKUIA BapiaHT, Hi
cuctemy OLGA, ane JOMOBHIOE Ta YTOYHIOE iXHiii €Tio-
noriYHui po3nogin. ABTOpK BKU3HAKOTb CEPEdHiN piBEHb
[L0Ka30BOCTi LIbOr0 KOHCEHCYCY.

3a knacudikauieto XTI, wo BuknageHa B Kiotcbkomy
KOHCEHCYCI, 3a eTionorieto po3pisHstoTb [18]:

|. AytoiMyHHUI XI™ (€Tionorisi HeBifoMa; ayTOIMYHHMI
naToreHes);

II. IHchexuiHun X

1. Helicobacter pylori inoykoBanui XT;

2. bakTepianbHuii HexenikobakTepHuid XI:

a) 3yMOBINEHUIN EHTEPOKOKaMM;

6) cnpuYnHeHniA MikobakTepismu;

B) 3yMOBreHuii 6nigoto TpenoHemoto (lues);

3. BipycHun XTI':

a) 3yMOBIIEHUIN EHTEPOBIPYCOM;

6) CnpUYMHEHUI LMTOMEranoBipycoM;

4. Mpnbkosuin XTI

a) Npu LLUMNYHKOBOMY MiKO3i;

6) Npy LLNYHKOBOMY KaHAMAO3i;

B) NPW LLYHKOBOMY FiCTONMa3moasi;

5. NapasutapHui XI:

a) CNPUYMHEHWI KPUNTOCTIOPUAIAMMY;

©6) 3yMOBMEHMI LUMYHKOBUM CTPOHTNOIL030M;

B) CMPUHMHEHNI LWNYHKOBUM aHi3aKigo3oMm;

1. Ek3oreHHui XTI

1. Nikapcbkuin XT;

2. AnkoronbHui Xl

3. Pagiauintun XT;
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4. XT, cnpyuMHEHU XiMiYHUMW PEYOBUHAMY;

IV. XTI, 3yMOBrEHMI BNAMBOM CNELMMIYHNX NPUYNH:

1. NimcpobnacTHuin XT;

2. XBopoba MeHeTpie (P. E. Menetrier) — riraHTCbKuMiA
rinepTpodiumn XI;

3. Anepriynuin XT;

4. EosnHominbHunA XTI

V. BropuHHuin XI, CPUYMMHEHWIA iHLLMMMW 3aXBOPLO-
BaHHAMY:

1. XI" npu capkoigosi;

2. XT npw Backynitax;

3. XI" npu xBopobi KpoHa (KpoH-racTpur).

Kpim eTionoriyHoro posmesxysaHHs X, 3a KioTcbkoto
knacudikavijeto poapisHatoTb XI™ 3a MopdonoriYHnmum Kpu-
TepisiMW: BUPA3HICTIO (aKTWBHICTIO) 3ananbHOro NpoLecy;
CTyneHeM aTpoiyHOro NPoLIECy Ta KULLKOBOI MeTannasii
Yy CIM30Bil 0OOMOHL LWNyHKa, — SKi MiABULLYIOTE PU3MK
BUHUKHeHHs PLL. MopdbonoriyHi aaHi oTpumyioTh nig vac
€HA0CKOMIYHOI NPULINBHOI LWNYHKOBOI Gioncii 3 aHTpymy
Ta Tina LWNYHKY, OLHIOKTL aKTUBHICTb 3ananbHoro npo-
Lecy Ta BupaxenicTb atpodii COLL 3rigHo 3 mopchoro-
riyHoto knacudikauieto atpodpivHoro XIM [18,19].

Haronocumo, o B po3gini npo iHdekuiHuin XI
Hemae cuHapomy HabyToro imyHogediumty (CHIA), rena-
TuTiB B i C, y po3gini npo ek3oreHHui XI" He BUCBITNEHO
BnmB HIM33, HapkoTwkiB, y po3aini npo BTOpUHHUIA XI
HEMaE [iaHVX OO KOMareHo3is TOLLO.

MAPS Il (Consensus Management of Precancerous
Conditions and Lesions in the Stomach) cxsaneHo
B 2019 poui [2]. MauieHTV 3 XPOHIYHUM aTPOdIYHUM ra-
ctputom (XAl) i KMLIKOBOK METannasielo MakTb PU3MK
BUHWKHEHHS! aleHOKapLMHOMM LUMTyHKa. [nsi BUSIBMEHHS
nepeapakoBumX 3MiH | paKy 3aCTOCOBYHOTb BUCOKOPO3AiNbHY
eHgocKonito 3 xpomoeHgockonieto (XE), sika nepesepLuye
npocTy eHpockonito. XE 3 Gioncieto Aae 3Mory BUSBNATUA
CTagjto racTpuTy, METaNNaCTUYHi Ta HEONNACTUYHI 3MiHW Y
LunyHky. bioncito Tpeba 3aiiicHI0BaTY B LLOHAMEHLLIE IBOX
TonorpadiyHMX MICLISX LUIYHKA (3 aHTpansHoro BiaAiny Ta
Tina), nomiLLaTi B ABi OKpeMi Bianu. MNauieHTu 3 HeBENnMKo
abo nomipHoto aTpodieto, Lo obMexeHa aHTparnbHUM
BiAAINOM, He MatoTb HEOOXIAHOCTI B NPOLOBXEHHI CriocTe-
pesxeHHst. MNavjeHtam 3 KM, Lo BusiBNieHa B 04HOMY MicLj
LUNYHKa, ane fKi MaloTb paK y Hanbnuxumnx poauie, He-
noeHy KM a6o nepcvicteHuito Helicobacter pyloriB lwnyHky,
XE 3 eHpgockonieto Ta 6ioncieto NOBTOPHO BUKOHYHOTb OOUH
pa3 Ha 3 poku. XBOpi Ha aTpOiHYHNIA NAaHraCTPUT MaloThb
NPOXOANTU OBCTEXEHHS 3@ [ONOMOIO BUCOKOSIKICHOT
enpgockonii 3 XE koxHi 3 poku. MNauieHTis i3 gucnnasieto Ta
6€3 eHaoCKOoNiYHO BUSBMNEHMX AeeKTiB LLNYHKa NOBTOPHO
obcTexytoTb i3 XE. XBOPUM 3 €HOOCKOMIYHO BUSIBNEHUMM
YP@KEHHAMM LLIMyHKA 3 AWCTNasiero HU3bKOro abo BUCOKOTO
cTyneHst abo 3 KapLMHOMO0 0GO0B'SI3KOBO NMpU3HAYaloTh
CrOCTEPeXeHHs Ta NiKyBaHHS. YCyHeHHs H. pylori cnpusie
BUNiKYBaHHIO HEATPOIYHOrO XPOHIYHOTO FrAaCTPUTY, MOXe
NPU3BOAUTM [0 perpecii aTpoghiyHOro ractTpuTy, 3MeH-
LUEHHS PU3NKY BUHUKHEHHS paky LunyHka. Epagukauis
H. pylori pekomeHaoBaHa nauieHTam 3 Heonnasieto nicns
€HA0CKONIYHOTO BUAANEHHS LUMYHKA.

OcHogHi nonoxexHst MAPS |I:

1. MauieHTn 3 aTpoiYHNM racTpuToM abo KULLKOBO
MeTannasieto MaloTb PU3NK BUHUKHEHHS ajeHOKapLIMHO-
MU LLNYHKa;
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2. TicTonoriyHo nigTBEpMAKEHA KMLLIKOBA MeTanmnasis
€ BinbLL HaiHOK 03HAKO aTpodil y CrN30Bi 0OOMNOHL
LUNYHKa;

3. MaujeHTu 3 atpodpieto Ta/abo KM, Lo noLukomxy-
toTb 06MABa BIOAINN (QHTPYM i TiNO), MalTb BUCOKWIA
PU3MK BUHUKHEHHS! a€HOKapLIMHOMM LUMYHKa;

4. Bvcokuii CTyniHb Avcnnasii Ta iHBasuBHY Kapum-
HOMY BBaXatoTb pe3ynsTaToM aTpogidHOro racTputy
abo KM;

5. NaujeHTam 3 eHgoCKOoNIYHO NiATBEPIKEHO ANUC-
nnasietd HU3bKOrO Ta BUCOKOrO CTyneHiB abo KapuuHO-
MO HeODXiAHO 34INCHUTM CTaAioBaHHS Ta NPU3HAYNTK
afieKBaTHeE MNikyBaHHS;

6. 3BnyaiHa eHgockonis He AouinbHa aAns aude-
PEHLIilOBaHHS Ta po3ni3HaBaHHsA nepenpakoBUX 3MiH Y
LUMYHKY;

7. BucokoposainbHa eHaocKonis 3 XpOMOEHA0CKO-
nielo Mae nepesarn Hag 3BUYAHOK EHAOCKOMIE Mig
yac [iarHOCTVKW LNYHKOBMX NepeapakoBux 3MiH Yepes
B3ATTA Gioncii Ans cTagitoBaHHA aTpodii Ta BUSHAYEHHS
MEeTannacTU4YHNX 3MiH, HEONMACTUYHUX YPaKEHD;

8. [Ins ageKksBaTHOro CTafitoBaHHS LUMYHKOBUX Me-
penpakoBux 3MiH BEPXHSI raCTPOIHTEPCTiHaNbHa eHao-
ckonis Mae nepenbavaty B3STTS LUMYHKOBMX GionTaTiB
Ans piarHocTukn H. pylori Ta igeHtudikadii llI-IV cragii
aTpodivHOro racTpuTy;

9. Bioncito BUKOHYIOTb HE MEHLLE HiXX Ha ABOX TO-
norpagiyHmx MicLsx (aHTPyM i TiNo Ha Manii i Benukin
KpUBM3HiI), GionTaTi NomiLaroTb B OKPeMI Bianu, Mapky-
toTb. [lonaTtkoBi Gioncii 3 MicLib, e MOXNMBa Heonnagsis,
BUKOHYHOTb OKPEMO;

10. Cuctemun gns rictonartonoriYHoro crafitoBaHHs
OLGA ta OLGIM 06r'pyHTOBaHi BU3HA4YEHHSIM iCTOTHOT
aTpodii LWyHKa. AKLWO Ui CMCTEMI BUKOPUCTOBYIOTL OISt
cTpatudikauii, To Gioncii 6epyTb Okpemo;

11. Husbkuin piBeHb cupoBaTku nencuHoreHy | abo
HU3bKUI piBeHb nencuHoreHy Il Ta ixHE cniBBigHOLLIEH-
HS PEeKOMEHAOBaHi ANs BU3HAYEHHSI BUCOKUX CTafin
aTpodiYHOro racTpuTy N €HAOCKOMIYHOrO AOCHIMKEHHS
Ans navjieHTis, konu ceponoris HeratueHa ans H. pylori
iHcbekuii;

12. MaujeHTam i3 aucnnasieto Ta 6e3 BUAUMUX 3MiH
CrnnM30BOi 0OOMOHKM pekOMeHZOBaHa BMCOKOPO3ainbHa
eHgockonist 3 3abapeneHHsM. Takux XBOpux HEOOXIZHO
obcTexyBaTi Yepes 6 MicsLiB Npy BUCOKOMY CTYMeHi
Avcnnasii, yepes 12 MicauiB — NPy HU3bKOMY;

13. XBopi 3 KM Ta ogHieto nokanisauito MatTb
BUCOKUIA PUCK BUHUKHEHHS PLL. BTim, BUCOKWIA puamnk
He 0OrpyHTOBYE HaCTyMHe CMOCTEPEXEHHS B Garatbox
BUMaaKax, Konu BUCOKOSIKICHa eHAocKomMia 3 bioncieto He
BUSABMIIA TSXKKY aTpoqoito;

14. MavuienTam i3 KM ogHiei nokaniavi, damineHoto
icTopieto paky abo 3 HenosHoo KM Ta nepcucTeHujeto
H. pylori xpomoeHgockonist 3 Gioncieto nokasaHa oauH
pas3 Ha 3 poku;

15. XBOPUX i3 PO3LIMPEHUMU CTaHaMM aTpOiYHOT
arpecii (BupaxeHi atpodiyHi 3miHM abo KM B aHTpymi Ta
Tini, OLGA/OLGIM I1I/IV) Tpeba obcTexysaTu 3a gono-
moroto XE 3 Gioncieto koxHi 3 poku;

16. MauienTam 3i 3Ha4HOK aTpodiEtd Ta CiMeNnHUM
pakoM npuaHavaroTb XE Ta bioncito koxHi 1—2 poku nicns
NePBUHHOI QiarHOCTUKK;

Orasam
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Review

Bucokopo3ginbHa XpoMOEHZOCKONIS 3 NpULNbHOK Bioncieto
abo 2 Gioncii 3 aHTpymMy Ta 2 3 Tina 3a Manok Ta BENMKOK KPUBU3HOKD

Helicobacter pylori epagvkaLlisi, SIKLIO NO3UTUBHO

[MaujeHTn 3 aTpodiuHUM ractputom abo 3 KM

Atpodis
Bl HE3HaYHOI
[0 MOMIpHOI,

6e3 KM

ab0o ayTOIMyHHOTO racTpuTy

bes CMOCTEPEXEHHS

KM Tinbku Atpodis abo KM

B @HTPyMi B aHTpyMi Ta Tini
abo OLGA NV,
TinbKy B Tini OLGIM III/IV

CimeitHa ictopis PLU [MepLumii CTyniHL
ciMeitHuX 3B'A3KiB

abo H. pylori iHdexuji i3 xsopum Ha PLL

lMaujieHTn 3 gucnnasieto

[MoBTOpHA €HJOCKOMIYHA JiarHOCTKa B pepepeHc-LEeHTpI

3 BMKOPUCTaHHSAM BUCOKOPO3ainbHOi XE

Buaumi amiHn?

BucokoposainbHa XE BusHaueHHs
Yepes 6 MicsiLiB (BMCOKMIA CTYMiHb Avcnasii) CTyneHs
Ta yepe3 12 MicALiB(HU3bKWIA CTYMIHb Aucnnasii) Ta pe3ekLis

KosHi 3 poku KoxHi 1-2 pokw

AKwWwo Hagani Hemae ypaxeHb

CnocTepexeHHs NepeBaXHO 3a AOMOMOTOH BUCOKOpo3ginbHoi XE 3 mocnimkeHHsm bionTaTis y HeperynspHux nonsx

LLiopoky

Puc. 1. IMOBIpHWI1 anropuT™ BeAeHHs NavienTiB 3 atpodiyHum ractputom, KM, aucnnasieto kuwkosoro enitenito, OLGA, OLGIM [2].
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17. XBOpWM Ha ayTOIMYHHWI racTpUT pekoMeHAoBaHa
AiarHoCTMKa KOXHi 3—5 pokiB.

18. Epapukauisa H. pylori BunikoBye HeaTpodiyHMi
XPOHIYHWI racTpUT, MOXe CNpUATY perpecii aTpodivHoro
racTpuTy Ta 3MEHLLYE PU3NK paKy LUIYHKa;

19. Y nauieHTiB 3i BctaHoBneHoto KM epagukais
H. pylori He 3meHLye pu3uk PLL, ane 3Huxye 3ananeHHs
Ta aTpoqito B LUMYHKY.

Pak LunyHka 3anuLiaeTbCcs BCECBITHBOL MPobrnemoto
[20]. IHTEpCTMHANBHMI TUN KAPLMHOMM LLTYHKA — KiHLiEBa
cTagia npouecy 3ananeHHs — atpodii — metannasii —
aucnnasii — kapLMHOMU, Lo Bigomui sk kackag, Correa.
XPOHIYHWI aTpOCiYHUIA racTPUT Ta KWLLIKOBY MeTanna-
3il0 BU3HAYaKOTb K NEPEOPAKOBi CTaHW, OCKIMbKN BOHM
36iMbLLUYIOTb PU3UK PO3BUTKY paky LUMyHKa Ta € (OOHOM
NS BUHUKHEHHS aucnnagsii Ta ageHokapumHomu. Cragii
aTpodivHOro racTpUTy BU3HAYaK0Tb SK MOMIPHY (OMipHa
aTpodpisi) abo sk KM (Halikpawumii mapkep atpodii), Wwo
yLIKOMKYtoTb 0buaBa Bigainu (aHTpyMm i Tino) cnmsoBoi
obonoHkn. Y MAPS |l, OLGA 1a OLGIM cuctemax 3a-
NpOMNoHyBanu BU3HaveHHs ctagii atpodii Ta KM. OLGA
Ta OLGIM cuctemmn MatoTb MiHiManbHi BiAMIHHOCTI LLOAO
OLHIOBAHHS PU3NKY BUHUKHEHHS paky wwnyHka [19,21],
ane OLGIM mae nepeBary B BW3Ha4eHHi cTagii 3miH
cnn3oBoi obonoHku [22,23].

TsxKa LUNYHKOBA AMCnnasis — nepefocTaHHs cradis
B PO3BUTKY paKy LUIyHKa. 3a riCTOMOrMYHUM BU3HAYEHHSIM,
Lie Heonnasis enitenito 6e3 o4yeBnaHOI iHBa3ii. BcecBiTHA
opraHisaLis OXOpoHW 300POB’A NPOMOHYE Knacudikauito
iHTpaeniTenianbHWUX gucnnasii / Heonnasin, Wo xapak-
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TEPU3YIOTLCS Pi3HOK HeomnacTUYHO nponidepalieo
enitenito Ta pisHUM NoNIMOPI3MOM KNITUH [24].

[Npun HU3bKOMY CTYMeEHi iHTpaeniTeniansbHOT Heonnasii
|/ avcnnagsii BoHa NpOSIBNAETHCA MiHIMArNbHOK apXiTek-
TYPHOIO HEBMOPSIAKOBAHICTIO Ta M’KOK abo cepeaHbOo
KNiTUHHOIO aTUMieto.

Bucokuit cTyniHb iHTpaeniTeniansHoi Heonnasii /
ancnnasii nependavae HasiBHICTb HEOMNACTUYHUX KIITUH
(3a3Buyan kyboiganbHux), Binblue HXX CTOBNYACTWX i3
3HAYHUM AOEPHO-LMTONMA3MaTUYHUM BifHOLLEHHSM,
NOMITHUM amdodinbHUM saepuem, 6inbw NOMITHO
HEBMOPSAAKOBAHICTIO apXITEKTYPW, YUCTIEHHUMM MITO3aMK,
LU0 MOXYTb OyTW aTMnoBUMM. Baxnueo, Lo sapa 3miLLy-
I0TbCS Y MPOCBIT 325103, 3a3BKYail BTpa4YaeTbCs nonsp-
HICTb KMiTUH. BiNbLLUICTb NaLieHTIB, SKi MalOTb AMCMNAasio
BKCOKOrO CTYMEHS, MaloTb BUCOKWWA PU3UK iHBa3WBHOI
KapuuHoMu abo i LUBMAKUIA PO3BUTOK.

IHTpamyKo3anbHy iHBa3MBHY Heonnasito / iHTpa-
MyKO3arbHy KapLMHOMY BUSIBNAOTL Y lamina propria.
BoHa Bigpi3HsieTbCA Bif iHTpamyko3anbHoi Heonnasii /
AMCMNasii He TiNbKyW 4eCMOoNNacTUYHUMK 3MiHaMu, Lo
MOXYTb OyTW MiHiManbHMMK abo ix B3arani He BUSIB-
NAK0Tb, ane TakoX Mae CTPYKTYPHi aHomanii: noMiTHe
CKYMYEHHS KNiTUH y 3ano3ax, 3Ha4yHe po3ranyKeHHs,
OpyHbKYBaHHS.

[JiarHos iHTpamyko3arnbHa kapLyHOMa 03HaYaE, Lo €
iHBa3is B MiMhaTnYHi CyauHU Ta MeTacTasu B niMcoBy3-
K, Xo4a Ui pr3unky MiHiManbHi abo BigCyTHI.

Pi3Hi aBTOpY nokasanw, Lo HU3bKWiA piBeHb AUCnnasii
TAKOX MOXe MOTEHLHO MaTK 3MOSAKICHICTb.
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TeepaxeHHs, Wwo KM € HagiiHilwmum mapkepom
atpodpii COLL, pobuTb pekomeHgaLii Takvmu, Lo Bigno-
BifaoTb KpUTEPISIM AOKA30BOI MeAMLMHW. Lium kpuTepiam
Takox Bignosigatotb Taki noctynatn MAPS II: navjieHTn
3 BMCOKOIO cTagjeto XAl 3 ypaxeHHsiM B 000X Bigainax
LUNYHKa (@HTPYMY i Tifa) MarTb BUCOKWIA PU3VK PO3BUTKY
paKy; XBOPUM 3 E€HAOCKOMIYHO BUSBMEHNM HU3bKUM i
BUCOKMM CTyneHem aucnnasii abo kapLuHoMmu HeobxigHo
3MjfiCHIOBaTY CTaditoBaHHA Ta nikyBaHHs; XE kpalla 3a
3BMYaliHy EHOOCKOMI0 ANs AjarHOCTUKW nepeapakoBux
3MiH LWnyHKa; Gioncii 3 2 TonorpadiyHnx Micub (3 Tina
Ta aHTPyMy Ha Marsii i Benukin kpuBu3Hi) Tpeba Opatn
Ta nomiLaTi B okpemi Bianu. lictotonorpadivyHe Bu3Ha-
YyeHHsi ctagin XAl Tpeba 3giicHioBaTM 3a cucTeMamu
OLGAi OLGIM (nepeBaxHo). MavieHTis i3 H. pylori Tpeba
06CTexXyBaTV KOXHI 3 POKW, @ XBOPUX i3 TSHKKOH aTpoddieto
Ta CIMENHUM PakoM B aHaMHE3i — KOXHi 1-2 poku nicns
BCTaHOBIEHHS AiarHo3y; NaLieHTiB 3 ayTOiMyHHUM racTpu-
TOM Tpeba obcTexyBaTh KOxXHI 3—5 pokiB.

KntouoBi nonoxenHs MaacTtpuxt VI, wo onybniko-
BaHwit 8 cepnHsa 2022 poky [25]. MakcumanisHui (100 %)
piBEHb Y3rOAXKEHOCTi 3 HaMBULLWM piBHEM [OBEAEHOCTI
Habyro nonoxeHHst Npo Te, Wo H. pylori— OCHOBHMIA eTio-
TIOMYHUI paKTOp afeHOKaPLIMHOMM LLSTYHKA, BKIHOYaKUM
npokcumansHui PLL. ABTOpU KOHCEHCYCY nigkpecnunu,
LU0 BNAMB (haKTOpIB AOBKINMSA MEHLL 3HAYYLLWW, HX BNMWB
iHdpekuii H. pylori.

3asHaunmo, L0 B MigCYyMKOBOMY MOrO4KyBanbHOMY
[LOKYMEHTI Kiflbka NoroXeHb CTOCYIOTCS BUKOHAHHS €H-
[Jockonii 3 B3ATTAM racTpobionTaTiB: 06CTEXeHHS XBOPUX
Ha aucnencito Bikom noHag 50 pokis; nig yac eHpockonii
Tpeba 3acTocoBYBaTU HalKpaLLi 4OCTYMHI TEXHOMOTIi Ta
BWKOHYBaTM Bioncii Ans HacTynHoro cTafitoBaHHA racTpu-
Ty, 3'ACyBaHHs Woro eTionorii. Maactpuxt VI opieHTye
KNiHILXCTIB HA BUSIBMEHHS Ta FiCTONOrYHe OLiHIOBaHHSA
aTpodii cnm3oBoi 060MOHKM WINyHKa BiANOBIAHO A0
kputepiieB OLGA/OLGIM ans BU3HaYeHHs pu3nkKy Bu-
HUKHEHHS1 paKy B KOHKPETHOro nauieHta. MpuMHUMNoBO
BaXNVBMUM NS pearnbHOi KMiHIYHOT NpaKTkK Ta edek-
TWMBHOI KaHLeponpeBeHLii, Ha yMKY eKCnepTiB, € OLiHI0-
BaHHs arpodpii COLL. TunyBaHHs kvwKoBOi MeTanmnasii
(noBHa / HEMOBHA, TOHKO- / TOBCTOKULLKOBA) Y PYTUHHI
npakTuui 3amBe. HavicknagHilli, HauTsX4Yi BUNagku 3
BUSABMEHHAM iHTpaeniTenianbHOI Heonnasii HN3bKOro Ta
BKCOKOIO CTyNeHsi NoTpebyHoTh NiATBEPIKEHHS! LUMSIXOM
riCTOMOrMYHOMO OLHIOBAHHSA Ta KapTyBaHHA LUNyHKa 3a
[0MNOMOroK eHAoCKoNii BUCOKOI pO34inbHOI 34aTHOCTI.
BusiBunu, wo nicna abnsuii abo nigcnusosoi aucekuii
HeoOxinHe NiaTBepaKeHHs BiACyTHOCTI abo epaaukaLlis
H. pylori, a TakoX HacTynHe CNoOCTEPEKEHHS eHOOCKO-
NiYHOro naieHTa.

OcobnuBy yBary ekcnepTyt NpUaINuNM BUSIBNEHHIO
atpodii cnm3oBoi 060NOHKKM LWNyHKa B acouiauii 3 iH-
dekuieto H. pylori 1 B acnexTi ayTOIMyHHOrO 3ananeHHs
AK €TIONOriYHOr0 YMHHMKA racTpuTy 3 OPMyBaHHAM
aTtpodii. Y pasi kniHiYHOro NpunyLLeHHs Npo HasiBHICTb
ayTOIMYHHOrO racTpuTy NOTPIOHE BU3HAYEHHS TaCTPUHY
17, cniBBiOHOLLEHHS! NENCUHOTEHIB Ta ayTOAHTMTIN [0
BHYTPILLUHBOrO hakTopa Ta napietansHux knituH. Cepo-
noriyHe OOCHIMKEHHs A€ 3MOry OTpUMaTh [0AaTKOBY
iHpopMmaLito Ta Jonomarae KIiHiLMcTy BU3HauYUTH Heob-
XiAHICTb 3aiNCHeHHA eHpockonii / Bioncii.
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[o komop6igHMX CTaHiB, LLO ICTOTHO NOTipLUYIOTL NOKa3HUKW SAKOCTI Ta TPMBASIOCTI XUTTS, HaNexXaTb XpPOHiuHe 0BCTPYKTUBHE
3aXBOPIOBAHHS NereHb i cepleBa HefoCTaTHICTb. TPyAHOLLI MeayKaMeHTO3HOI Tepanii NonsratoTb Yy HECYMICHOCTI Nigxoais
[0 NiKyBaHHS XPOHi4YHOI 0BCTPYKTUBHOI XBOPOGY NereHb i CynyTHLOI KapAioBaCKyMSAPHOT NaTomnorii.

MeTa po60oTH — NOLYK HAayKOBUX AOKA3IB LLOAO MOXITMBOTO BUKOPUCTaHHS kKoMbiHoBaHoro npenapaty LCZ696 (angiotensin
receptor neprilysin inhibitor, ARNI), sikuia MicTuTb iHriGiTop HenpuniauHy cakybitpun (AHU377) i 6rnokaTop peLenTopis aHrioTeH-
3uHy |l BancapTaH, y nauieHTiB i3 NoegHaHHAM XPOHIYHOrO 0BCTPYKTUBHOIO 3aXBOPIOBAHHS NereHb i CepLeBOi HeAOCTaTHOCTI.

Y pesynerarti ornsigy daxoBoi niTepaTypy BCTAHOBUIMW: MPUYMHO NETANbHOCTI Y XBOPYX Ha XPOHIYHE OBCTPYKTUBHE 3aXBOPHO-
BaHHS NereHb MOXyTb ByTW i 3MiHK 3 60Ky AMXanbHOT CUCTeMM, i ycknagHeHHs 3 GoKy cepLEeBO-CyaMHHOI cuctemu. Busiunu,
L1, MPOrpecyoym, XpOoHiYHe 06CTPYKTUBHE 3aXBOPIOBAHHS NereHb Npu3BoanTb 40 OPMYBaHHS NIereHeBoi rinepTeHsii, rinep-
TpOdii NPaBOro LLYHOUKA, 3HUXKEHHS MOro CUCTOMIMHOT ¢yHKLT, HACTYNHOT AMnaTtaLlii NpaBoro LUYHOUKa, @ TaKOX CrIPUYUHSE
BUHUKHEHHS NPaBOLLITYHOUYKOBOI CepLEeBOi HEAOCTATHOCTI, LLIO € OAHWUM i3 HANCEPNO3HILLKX i HAWCKNaZHiLWMX BUNpoOyBaHb
y nikyBanbHOMY npoueci. Hacnigkom uiei noegHaHoi naTonorii € BUHMKHEHHS NIBOLLTYHOUKOBOI CEPLEBOT HEQOCTATHOCTI.

BucBiTnunm ponb cucTemm HaTpiypeTUYHINX NeNTUAiB: MO3KOBOTO HATPIRYPETUYHOIO NENTMAY, MO3KOBOIO HaTpilypeTUYHOMO
nponenTuay, HaTpinypetnyHoro nentuay C-tuny i N-kiHLEBOro nonepeaHuka HaTpiypeTuyHoro nentuay C-Tuny — ik Mapkepis
XPOHIYHOTO 0BCTPYKTUBHOTO 3aXBOPIOBAHHS NereHb i CepLeBoi HeLOCTaTHOCTI.

HartpiltypeTnyHuin nentug — niaTBEpMKEHNI MapKep CepLieBoi HeJoCTaTHOCTI. Moro BucOKa LjHHICTb AOCSraeTbCsl 3aBAsKN
BU3HAYEHHIO NPOrHO3y Ta cTpaTtudikaLii pusnky y XBOpWX i3 CepLeBOl HefocTaTHICTIO. HaTpinypetnuHuin nentug gie sk
CYAVMHOPO3LWMPIOBanbHMIA 3acib, Mae aHTUNponichepaTUBHY aKTUBHICTL Yepes Wwnax G-3anexHoi npoTeiHkiHasu, cnpuse
GpoHxoaunsTaLii, CMPUYUHSIOYU BUBINIbHEHHS aLETUIXONIHY 3 KNITWH GpoHXianbHoro enitenito.

BucHoBku. HatpiypeTnyHi nentuam MoxyTb Oy Ty NOTEHLIHIM 3aCOB0M NikyBaHHS! B NALIIEHTIB i3 CEPLIEBUMM YCKITAAHEHHAMM
Ta XPOHIYHUM OBCTPYKTUBHUM 3aXBOPIOBAHHSM fereHb. Haiikpalumii cnoci6 NofoBXEHHS «TEPMIHY XKUTTS» HaTPINypETUYHOTO
nenTuay — NPUrHIYEHHS 0ro Aerpagauii 3a AOMOMOrOH iHribiTopa HenpuniauHy cakyobitpuny.

Pathogenetic justification of sacubitril / valsartan use
in respiratory-cardial comorbidity

T. V. Ashcheulova, K. M. Kompaniiets, N. M. Herasymchuk, I. V. Sutina

Among the comorbid conditions that significantly worsen quality of life and life expectancy are the chronic obstructive pulmo-
nary disease and heart failure. Difficulties of drug therapy are the mutually exclusive approaches in the treatment of chronic
obstructive pulmonary disease and concomitant cardiovascular pathology.

Aim of this study was to provide scientific evidence of the possible use of the combined drug LCZ696 (angiotensin receptor
neprilysin inhibitor, ARNI), which contains neprilysin inhibitor sacubitril (AHU377) and angiotensin Il blocker valsartan, in
patients with congestive heart failure.

The article presents a review of the literature. It was demonstrated that the cause of mortality in patients with chronic obstructive
pulmonary disease could be both changes in the respiratory system and complications in the cardiovascular system. It has
been shown that progressive chronic obstructive pulmonary disease leads to the formation of pulmonary hypertension, right
ventricular hypertrophy, decrease in its systolic function, subsequent dilatation of the right ventricle, and development of right
ventricular heart failure, which is one of the most serious and difficult tests in the treatment process. The further development
of such a combined pathology is left ventricular heart failure.

The role of the system of natriuretic peptides, namely brain natriuretic peptide, brain natriuretic propeptide, C-type natriuretic
peptide, and N-terminal precursor of C-type natriuretic peptide, as markers of chronic obstructive pulmonary disease and
heart failure has been discussed. Natriuretic peptide is currently a recognized marker of heart failure, the high value of which
is achieved for determining the prognosis and stratification of the risk of heart failure. Natriuretic peptide acts as a vasodilator,
provides antiproliferative activity through the G-dependent protein kinase pathway and promotes bronchodilation, causing
the release of acetylcholine from bronchial epithelial cells.

Conclusions. All these properties suggest that natriuretic peptides may be a potential treatment in patients with cardiac com-
plications and chronic obstructive pulmonary disease. The best way to prolong life of natriuretic peptide is to inhibit degradation
of the natriuretic peptide with the neprilysin inhibitor sacubitril.
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XpoHidHe 0BCTpYKTMBHE 3axBOproBaHHs nereHb (XO3/T)
— aKTyanbHa npobnema, Cy4acHoi MeaULMHW, OCKIMbKu
CNpUYnHSE obMexeHHs (i3nyHOT npauesaaTHoCTi Ta
4aCTKOBY YM HaBITb MOBHY BTPaTy npavesaarHocTi. Lie He-
BUITIKOBHA, MPOrpeCcMBHa CMCTEMHA XBOPOOa, LLIO Bpaxae
Bce GinbLue i BinbLue nioaen y CBiTi, Nocigae TpeTe Micle
cepe MPUYMH iHBanigHOCTI Nicns iLemiyHoi XBopobu
cepusa (IXC) i apTepianbHoi rinepteHsii (Al).

Kpim Toro, XO3/1 € couianbHO 1 €KOHOMIYHO 3Ha-
yyLoto npobnemoto B YkpaiHi Ta cBiTi. 3a gaHnmm Bee-
CBITHBOI OpraHisaLii oxopoHu 3gopos’s (BOO3), XO3/
y cepenHboMy BOVBaE ofHy MoavHy koxHi 10 cexkyHz;
Big XOS3/1y CBIiTi LWOPIYHO NOMMPaIOTb 2,75 MIH XBOPUX.
HwHi us xBopoba BusieneHa B noHag 210 mnH ocib, a go
2030 poky ekcneptn BOO3 nporHo3ytoTb 30inbLUeHHs
eKoHoMiYHoro 36mTky Big XO3J1 i cTBepaXytoTh, LIO LS
naTonoris nocigatMe nepiue MicLie cepeq 3axBoproBaHb
OpraHiB AuXaHHs, TpeTe — cepes YCix npuunH cmepti [1].

HuHi XO3I1— yeTBepTa npuymnHa cMepTi 3-MOoMix yCix
iHLLMX. Lle 3ymoBrneHo nepeayciM iCTOTHOLO MOLLMPEHICTIO
KYPiHHS cepef YOmoBiKiB i XiHOK. Bigomo, Lo npnymnHoto
netanbHocTi y xBopux Ha XO3J1 moxyTb OyTv i 3MiHK
3 BOKy AuxanbHoi cucTemMu (TSKKMIA CTYMiHb NIereHeBol
HEOOCTATHOCTI, pak NereHb TOLLO), 1 YCKMaAHEHHS 3 60Ky
cepLieBo-CyanHHOT cucTemu (iHdbapkT miokapza (IM), iHuwi
copmu IXC).

XO3J1 xapakTepusyeTbCs NOCTIMHAM OBMEKEHHAM
NOTOKY MOBITPS Yepe3 AvXanbHi WNSAXM Ta NOCUMEHHAM
3anasnbHOi peakuii y BiANoBiAb HA THOTIOHOBUIA OUM,
3abpyaHeHe BHacnigok cnantoBaHHs Giomacw nosiTps,
AM3enbHi BUXONK 1 iHADeKLii. Y 3BUYalHIA KniHiYHinA
npakTuui nikapi marxe He AdiarHOCTYyIOTb y nauieHTa
NULLIE OAMH XPOHIYHWI NATONOriYHUIA NpoLec, 1 ocobnuneo
Lie CTOCYeTbCS NaLjieHTIB cTapLuoi BikoBoi rpynun. XO3J1
HanexuTb BaxIMBE MicLe B CTPYKTypi XBopob B ocib
MOXWUIOro Ta CTapeyoro BiKY, OCKIIbKM BOHO MOCUMIOE
cTapeqy noniMopOigHiCTb | NPU3BOAUTL 10 3HWKEHHS SIKO-
CTi XWTTS, CIPUYUHSAE neTanbHicTb. 3arocTperHs XO3J1
— OfiHa 3 HANYaCTILLMX MPUYMH 3BEPHEHHS 38 MEOUYHOKO
[Aonomoroto. 3a AaHUMU pisHKX aBTopis, y 30—-62 % xBo-
pux Ha XO3J1 cTapLumx BiKOBUX rpymn BUSIBIIEHO XPOHIYHY
cepueBy HepocTaTHicTb (XCH), 'y 10-32 % nauieHTi i3
XCH pgiarHocTtytote XO3J1.

B oCTaHHi poku Ans BiTYM3HSHOI Ta CBITOBOI CUCTEMM
OXOPOHU 300pOB’st HabyBae akTyanbHOCTI Npobnema
KOMOPOIAHOCTI — NOEAHaAHHS B OAHOMO XBOPOro ABOX abo
Ginblle XpOHIYHMX 3aXBOPIOBaHb, ETIONATOrEeHETUYHO
NOB’A3aHMX Mix cob0to; abo 36ir 3a Yacom MposiBiB He-
3anexHo Bif, aKTMBHOCTi KOXXHOTO 3 HUX OKpeMo. BcTaHo-
BUSN, LLO KOMOPBIAHICTb — HE3aneXHWUA (akTop pusnky
neTanbHOro HacniaKy, Wo CyTTEBO BMMBAE Ha NPOrHO3
3aXBOPIOBAHHS Ta XUTTS nauieHTa [2,3].

Y xBopux Ha XO3J1 XpoHiuHi cepLeBO-CyauHHI 3a-
XBOPIOBAHHS BUHWKAIOTb YacTille, HiX y 3aranbHin nony-
nauii. Pusnk BUHWKHEHHS cepueBoi HegocTtaTHocTi (CH)
y nauienTiB i3 XO3/1y 4,5 pasa BULLMIA, HiX Y BiGHOCHO
3noposwx ocib signosigHoro Biky. CH i XO3J1 MmoxyTb
ZOBONi TPUBANWIA Nepioa 3anuLLatncs HEBUSIBNEHUMU
Yyepes CXOXICTb CUMMTOMIB, YCKMagHIKUU AndepeHLin-
HWUI NOLLYK Y NPaKTUYHIN AiSNbHOCTI.

3-nomix kniHiyHMx nposieis XO3J1 i CH ocHoBHUM €
3aauwka (98,4 %, 3a gaHumm IMPROVEMENT HF), wo
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€ HaNYacTILLO NPUYUHOKO 3BEPHEHHS 3a JOMOMOrOHO i
Ha NEPBUHHIlA, | Ha BTOPVHHIN NaHLi, 0cOBN1BO NaLieHTiB
noxunoro Biky. MowwupeHicTb HegiarHoctoBaHoi CH y
nauienTia i3 XO3[1, cTaplumx 3a 65 pokiB, Ha NEPBUHHIl
naHui ctaHoBuTb 20 %. NikyBaHHst CH i XO3J1 € Buknmkom
ANs nikapis NEPBUHHOI Ta BTOPUHHOI NaHKK.
He3ssaxatoum Ha Te, wo CH i XO3J1yacTo BUHMKaoTh
pasoM i MaloTb CKMagHi KNiHiYHI 1 eKOHOMIYHI Hacnigku,
Li 3axBOPIOBaHHSA AOCi BMBYanu OKpemMo, ocobnmeo Ha
nonynsuiiHOMY piBHi. TPYAHOLL MeOMKaMEeHTO3HOI Te-
panii nonsratoTb y HECYMICHOCTI MigxodiB A0 NikyBaHHS
XPOHIYHOi OBCTPYKTVUBHOI XBOPOOK NnereHb i CynyTHLOI
KapaioBacKynsapHoi natonorii. Pesynstat HaykoBoro
MOLUYKY OCTaHHIX pOKiB NOrmMubunn ysBneHHs Npo niky-
BaHHS1 MOEAHAHOI PECMipaTopHOi Ta CepLEeBO-CYANHHOI
naronorii. Bussmnm HoBi MexaHi3amu aii BinoMux nikap-
CbKMX 3ac06iB, NepernsHynu cnieBiAHOLLEHHS «KOPUCTb
— PU3KK» Bif iXHBOMO NPU3HAYEHHS! Liil rpyni NaLieHTIB.

Merta po6otu

Mowyk HaykoBWX AOKas3iB LOAO MOXIIMBOMO BUKOpPU-
CTaHHs kombiHoBaHoro npenapaty LCZ696 (angiotensin
receptor neprilysin inhibitor, ARNI), sikuii MicTUTb iHriGiTOp
HenpunisuHy cakybitpun (AHU377) i briokatop peuenTo-
piB aHrioteHsuHy |l BancapTaH, y nauieHTiB i3 NoegHaHHAM
XPOHIYHOTO OBCTPYKTUBHOTO 3aXBOPIOBAHHS NETEHb i
CepLeBoi HedoCTaTHOCTI.

XpoHiyHe 06CTPYKTUBHE 3aXBOPHOBaHHSA NereHb
Ta cepueBa HepocTaTHicTb. XO3/1 iHaykye po3BMTOK
6araTboX NaTonorivyHNX CTaHIB i CMIBICHYE 3 YUCIIEHHUMM
natanorisgmu. XO3J1 - kackagHe 3aXBOPIOBaHHS Anxarnb-
HOro anapary, Lo iHiLjitoe opraHHi Ta CUCTEMHI 3MiHU B
OpraHi3mi, Cipu4mnHsIe TSHkki MeTaboniyHi posnaaw, nigeu-
LLyE pU3nK eMOOITIHHNX YCKaZHEHb i, NPOrpecyroym, npu-
3B804MUTb A0 POPMYBaHHS NPABOLLNYHOYKOBOI CEpLIEBOT
HepocTatHocTi (MWCH), Wwo € ogHUM i3 HaMCepio3HiILLIMX
i CKnagHWx BUNpobyBaHb Y NikyBanbHOMY npoLeci [4].

®axisui MixHapogHoi HaykoBoi poboyoi rpynn AHA
(American Heart Association — AMepukaHcbKoi acowjiaii
cepus) Tak poamexoBytoTb noHATTa MWCH i HegocTat-
HicTb npasoro wnyHouyka (ML): MWCH — nopywueHHs abo
ANcAyHKUiA Byab-sIKOro 3 KOMMOHEHTIB, L0 CKnagalTb
npaBubHY CUCTEMY CepLEeBOro kpoBoobiry, a HegocTar-
HicTb MU — oguH i3 HAMBaXMUBILLMX KOMMOHEHTIB NaTo-
isionoriyHoro npovecy, Lo NpU3BOAUTL L0 NPaBoGiYHOT
umnpkynsTopHoi CH [5].

3 Bikom y GpoHXOnereHeBii cucteMi BigbyBatThCA
pi3Hi MopchonoriyHi Ta (yHKUiOHaNbHI 3MiHK, WO No3Ha-
4atoTb TEPMIHOM «CEHUMBHI NereHi». Llj 3miHn HabyBatoTb
BaXITMBOTO 3HAYEHHs1 B BUHUKHEHHI i nepebiry XO311 i,
MOXITMBO, 3yMOBIIOKOTb YacTily maHichectauito XO3/1y
nisHboMy Bili. Kpim Toro, BikoBi MOpPdOMYHKLIOHAMNbHI
3MiHW GPOHXONEreHEBOI TKAHWHU BU3HAYalOTb 0CO6NM-
BOCTi KniHiYHOro nepebiry Ta TpyoHOLLi AiarHOCTWKW, a
TaKOX BMNMBaKOTb Ha BUDIP METOAIB NiKyBaHHS NereHeBol
naTonorii B 0Ci6 NOXWIOro Biky.

OCHOBHI BiKOBi 3MiHW BPOHXONEreHEBOro anapary,
LU0 MatoTb HanGinbLLE KNiHIYHE 3HAYEHHS, — MOPYLUEHHS!
MYKOLMMiapHOro KNipeHcy, 36inbLUEHHS KiNnbKOCTi Crmn3o-
BMX i 3BMEHLLEHHS Bill4aTUX KNiTWH, 3HWKEHHS KiNbKOCTI
€racTUYHMX BOIOKOH, 3MEHLUEHHSI aKTUBHOCTI cypdpak-
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TaHTY, 3HWKEHHS! NOKa3HKKiB GpOHXianbHOT NPoXigHOCTI,
36inbLIeHHs 06’'eMy paHHBLOrO 3aKpUTTS AWXanbHUX
LUNSAXiB, 3MEHLLEHHS anbBEONAPHO-KaNiNsApHOI NOBEPXHI,
3HVKEHHS! (Pi3ioNoriYHOI BiAMOBIAI Ha FiMOKCIto, 3MEHLUEH-
HS1 aKTUBHOCTI anbBeONAPHUX Makpodaris i HeMTpodinis,
nigBuLLEHHS MiKpo6HOI KonoHidauii pecnipaTopHux
CIU30BYIX.

MopyLueHHst GpoHXianbHOI NPOBIAHOCTI Y XBOPWX Ha
XO3/1 npu3BoamnTb A0 OpMyBaHHS NEreHeBOi apTepiarb-
Hoi rinepteHsii (JTAT), rineptpodpii MLL, 3HWKeHHS oro cu-
CToniYHOI CPyHKLi, HacTynHoi aunatauii ML i BUHUKHEHHS
3aCTOI0 KPOBi B BEHO3HOMY PYCIi BENMKOTO KOra KpoBO-
06iry (i3onboBaHa NpaBOLUNYHOYKOBA HELOCTATHICTD).
Mpwn XO3I1 npoBigHUMW NpUYMHaMM NEreHeBoi rinepTeHsii
(JTr) € apTepianbHa rinokcemist, AeCTPYKTUBHWIA BNIUB THo-
TIOHOBOTO AMMY i 3ananeHHs. Lii haktopm cnpuymnHsioTs
nereHeBy Ba30KOHCTPUKLIKO BHACTIAOK BMIVBY MPAMUX i
onocepeaKkoBaHNX MexaHi3MiB, AUCHYHKLII0 eHOoTenilo
NEreHeBUX CyAuH i iXHE pemoaentoBaHHs. [o iHwux
CTPYKTYPHUX (akTOpiB HAmNEXMTb CKOPOYEHHS NMOLL Karni-
NSPHOTO pycna, Lo CYNpOBOMKYE AECTPYKLII0 NapeHXiMu
nereHb; Lie XxapakTepHo Ans emdizemu Ta ¢idpo3y [6,7].
EHpoTenianbHi KNiTMHW NereHeBMX CyauH XapakTepusy-
I0TBCS MAapPaKPUHHOI, METABOMYHOK aKTVBHICTIO, MOXYTb
BUAINATY Ba30AKTUBHI CMIOMYKW, LLO Ail0Tb HA TOHYC CyauH
i CIPUYMHSAIOTB FNOKCUYHY BA3OKOHCTPUKLILO.

Mpu gucdykuii ML, wo nos’sa3aHa 3 NOpyLLEHHAM
10ro CTpyKTypn abo yHKLii, BUSHa4aloTb HeraTuBHUMN
KMiHIYHWIA NPOrHO3 HE3aNEXHO Bif, OCHOBHOTO MEXaHi3My
XBOpobu (3HkeHa dpakuis Bukuay (OB) nisoro winy-
Houka (W) y nauieHTis i3 rocTpoto Ta XpoHiyHowo CH,
micnsa KapaioXipypriYHuX BTPyYaHb, rOCTPOro iHapKTy
miokapaa, BpomxeHi Bagu cepug i J7). HiarHos JII Bu-
3HaYatoTb, KONM CePEenHiN TUCK y nereHeBin apTepii (J1A)
CTaHOBUTL >25 MM PT. CT. y cnokoi Ta >30 MM pT. CT. nig
yac i3MYHOTO HaBaHTaXeHHS. Y pasi BUHMKHEHHS T i
HepoctatHocTi MW Hagani (HaBiTb SKLWO HEMAE KMiHIYHO
BUPAXEHOI CepLIEBO-CYANHHOI NaTonorii) NpueaHyeTLCS
niBoLLyHOYKOBa cepleBa HegocTaTHicTb (JTLUCH). 3a-
nexHo Big ®©B JILW HuHI pospisHstoTb Taki Tunu CH: CH
3i 36epexeHoto OB (CH 36ep®B), CH i3 npomixHoo B
(CH n®B) i CH 3i 3HuxeHoto ®B (CH 3Hmx®B).

3asHaummo, Wo 3Hadylla YacTtka nauieHTis i3 CH
matoTb CH 36ep®B [8], Lo xapaKTepuayeTbes THKKUM
nepebirom i HecnpuATAMBAM NporHo3oM [9]; Ans Lboro
deHotuny CH poci He 3HaiiaeHo edhekTVBHIX 3acobiB
NiKyBaHHS.

[Jiarno3 XO3/1 cknagHo BcTaHoBUTH y XBOpUX Ha XCH
yepes CXOKICTb CUMMTOMATUKM, a TAKOX Yepes Npobnemm
nig Yac iHTepnpeTauii (yHKUii 30BHILUHLOMO AUXaHHS
(®30). 3Baxkaroun Ha MOXMMBICTb rinepaiarHOCTUKN Y
xBopux Ha XO3J1i XCH, ®3[] Tpeba BuKoHYBaTH, KOMNM
nauieHTy cTabinbHi NPOTAroM NPUHANMHI TPEOX MICALLB,
1106 YHUKHYTW edpeKTy PECTPUKLIT NPY BEHO3HOMY 3acToi
B Manomy Koni KpoBooiry, LLO CNPUYMHSAE 30BHILLHIO 06-
CTpYyKUito anbeeon i 6ponxion [10]. Y gocnimkeHHi ARIC
(Atherosclerosis Risk in Communities), wo Bkmoyano
13 660 yyacHuki, nokasaHo: HasiBHICTb XO3JT i 3HKeHHSI
06’emy chopcoBaHoro Buavxy 3a nepLuy cexyHay (OOB 1)
— He3anexHi npeaukTopy BUHUKHEHHA XCH [11].

[LiarHoctuky XOBJT sk NpU4MHM NOCUNEHHS 3aAMLLIKU B
navieHTiB 3i BcTaHOBMNEHO paHiwe CH HeobxiaHo 3giiic-
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HIOBaTV B OCI6 i3 TpMBanM aHaMHE30M KypiHHS1; 0cib, koTpi
MaloTb aHaMHE3 3a[MLLKY i KaLumio, Lo NepeayoTh pos-
BuTKy IM (sikio CH noe’sizaHa 3 IXC); siki MaroTh 3aguLLky
B CMOKOI, ane Npu LibOMy 3aliMatoTb rOpyU3OHTarbHe Noro-
XEHHS | HE MatoTb O3HaK 3aCTOH B MarioMy Kory KpoBoobiry
(Hemae BOMOrVX XpyniB Y NEreHsx); KOTpi MatoTb i30Mb0BaHi
03HaKy 3aCTOH B BENMKOMY Koni KpoBoobiry (Hacamnepen
HabPSIKM HXKHIX KIHLIBOK); Y SIKUX BUSIBUNMW MiABULLEHHS]
BrcokouyTnmeoro C-peaktvsHoro Binka (kapgio) (high
sensitivity CRP, hs-CRP) 6e3 03Hak 3anansHoro npoLecy.
Lli osHaku xapakTepHi nepenycim Ans nauieHTis i3 XO3[T i
XCH 6e3 IM B aHamHe3i (MposiBv XPOHIYHOIO fereHeBoro
cepus (XJ1C)), ay xsopux Ha XO3J1i XCH nicns IM kniHiuHi
NPOSIBU MaKCUMarnbHO HabMVkeHi Takux B navieHTis i3 XCH
i aHamHe3om IM 6e3 XO3J1.

Bigomo, wo rexes Habpskis y nauiexTis i3 XO3/1 He
3aBXau NOB'3aHNI i3 AEKOMMEHCaLlieto nereHeBoro cep-
ust (J1C), a MOXNMBWI iXHil 3B'A30K 3 EKCTPaKapaianbHMm
npuimHamu. MeprdepuyHi Habpsikv, NaCTO3HICTb FOMINOK
aBTOPU CriocTepirany mMaixe 3 OfHaKOBOK YacTOTO Y
XBOPVIX i3 HOPMArbHOHO Ta 3HKEHOK (DYHKLIIEK MioKapaa
ML, a TakoX B OKPEMUX NaLEHTIB i3 XPOHIYHUM HEOob-
CTPYKTUBHUM BpoHxiToM. OTxe, Li 03HaKM He 3aBXAau
€ Kputepiem nia yac giarHoctvku MWCH, ockinbku L
CUMNTOMM MOXYTb ByTN 3yMOBMEHI HAsIBHUM Y XBOPYX Ti-
nepanbAoCTEPOHI3MOM Yepes FMOKCUYHY 1 rinepkanHivHy
aKTUBALLt0 KOPY HAOHUPKOBMX 32503, AvrchanaHcoMm enek-
TPONITiB, NOPYLIEHHAM BUPOBNEHHS aHTUAIYPETUYHOMO
ropmoHa. OfiHak OCHOBHO MPUYMHOIO, LLO NPU3BOAUTH
[10 BUHUKHEHHS HabpsikiB y xBopux Ha XO3J1, H1HI BBaXa-
totb MLLCH, sika nos’s3aHa 3 aekomneHcauieto XNC [12].

[loBeneHi NporHOCTMYHI GiomMapkepy Ans KOHTPOIHO
MWCH i miokapaiansHoro ctpecy npw JIM — Mo3koBui
HaTtpinypeTuunuin nentug (BNP) i noro nonepepHuk,
MO3KOBWI HaTpinypeTtudHuii nponentug (NT-proBNP)
[7]. BusHayenHsi koHueHTpauiin NT-proBNP y xBopux
Ha XO3J1 nokasano 1Moro HanbinbLLWiA BMICT y NaLjieHTiB
i3 Baxkoro JI. OTxe, MiABULLEHHS KOHLEHTpaLii Lboro
nenTuay NPsMo NPOMopLiHe NiABULLIEHHIO CUCTOMIYHOIO
Tucky B nerenesin aptepii (CT/1A). NiaBuLLEHHSA KOHLEH-
Tpauii NT-proBNP y kposi xBopux Ha XO3/1 3HauyLLo
Kopenosarno 3 pisHem C-peakTuBHoro 6inka, po3mipamu
npaBoro npeacepas i npasoro wnyHouka [13].

CucTema HaTpillypeTU4HMX NenTUaiB

Mo3koBui HaTtpinypetuuHun nentug (BNP) i
mo3KoBuiA HaTpinypeTnyaHuii nponentug (NT-proBNP)
Ak mapkepu XO3J1 i CH. HatpinypeTtuuHi nentugn
(HYM) — Bigomi mapkepu CH, iXHIO BUCOKY LiHHICTb Y
BW3HAYEHHI NPOrHO3y Ta cTpaTudikaLii puanky XBopux
Ha CH HeogHOPa30B0o JOBEAEHO B YACTIEHHUX KMiHIYHMX
i HarNAAOBKX JOCNIMKEHHAX [14].

Cuctema HYT Bkntoyae nepepycim Tpu fobpe oxa-
paKTepU30BaHNX NENTUAM 3i CTPYKTYPHOIO CXOXICTIO: Ne-
pencepaHuii Hatpinypetuanmui nentug, (MHYT, abo ANP),
MO3KOBUI HaTpiypeTnuHui nentug (MHYTT, abo BNP),
eHgoTeniansHWiA HaTpuitypetuaHmi nentug (EHYM, abo
CNP). Ak mapkep, LLO JonoMarae BU3HA4YUTK ETIONOTito
nposiBiB CH, BukopucToBytoTb BNP i ioro nonepegHuk
NT-proBNP, L0 xapakTepn3ayeTbes BinbLIOK YYTIMBICTIO.
MigeuwenHs pisHs BNP i NT-proBNP nosutueHo kopentoe
3i ctyneHem CH, 1oro BUSIBNSIOTL HaBITb NPY MiHIMarbHUX
KNiHIYHMX CUMNTOMaX.
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36inbLueHHs koHueHTpauiji NT-proBNP BuaHauatoTb i
npu 6€3CUMNTOMHIIN NIBOLLNYHOYKOBIN AMCDYHKLT, Anc-
dpyHKLUi NiBOMO Ta NPaBOro LUMYHOYKIB, L0 BUHUKAOTb NPy
AT, natonorii KnanaHie cepLs, apUTMIsiX, FOCTPOMY KOpO-
HapHomy cuHgpomi (TKC) i . NT-proBNP — wsuakui Ta
iHPOPMATVBHWIA TECT, KOPUCHWUI Y KNiHIYHIN AiarHOCTUL
CH 'y Bunagkax i3 HeOQHO3HAYHOHO KMiHIYHOK KApPTMHOIO.
HeratBHa nepenbayyBanbHa LiHHICTL TecTy — NoHaz
95 %, T06T0 HopmanbHW piBeHb NT-proBNP i3 Bucokoto
IMOBIpHiCTIO aae 3mory Bukmiountn CH (Hanpuknag,
y pasi 3aaMLLKu, WO 3yMOBMEHA Pi3KUM 3aroCTPEHHAM
XOg3J, abo HabpsikiB, ski He NoB’A3aHi 3 CH). 3HaueHHs
NT-proBNP i BNP Huxue Hix 125 nr/mn i 35 nr/mn Bigno-
BiZHO CBiAYaTh Mpo BiacyTHICT XCH [15].

BusuenHto poni NT-proBNP npu XO3J1 npucesyeHi
nooguHoki pobotu. BumiptoBaHHs pieHs HYT1 nonerwysa-
10 [iarHOCTVKY NPUYMH 3aQULLIKW Y XBOPYX i3 NOEOHAHOI0
natonorieto XO3J1 i XCH. CepiiHi BumiptoBaHHs nnas-
MoBUX KoHUeHTpauin NT-proBNP ganu 3mory B4acHo
AiarHocTysatu rocTpy aucdyHkuito LU y pasi Heeganoro
CKacCyBaHHS LUTYYHOI BEHTUNAL NereHiB y XBOopux Ha
XO3/.

Tung R. H. et al. ouiHtoBanu ponb NT-proBNP y xBo-
puX i3 3aguMLWKoLo, siki cTpaxadaroTb Ha XO3J1. 3HaueHHs
NT-proBNP 6ynu Buwwmmn npu gekomnexcadii CH, Hix
npu 3aroctpeHHi XO3J1. Kpim Toro, y pasi noegHaHHs
X031 i CH ueit mapkep 3HaYHO BULLMIA MOPIBHSHO 3
isonbosaHoto roctpoto CH.

MigsuwenHs pisHa BNP Big 100 nr/mn go 500 nr/mn
y nauienTi i3 XO3J1 moxe 6yTu cnpuumHeHe chopmyBaH-
Ham XJNC i nigsuwyetbes npu Bupaxenin I i MWCH.
Chhabra S. K. etal. (2010), Le Jemtel T. H. (2007) 3anpo-
noHyeanm BcTaHoBWTY piBeHb BNP 500 nr/mn sik mapkep
XCH y nauienTis i3 XO3J1. IHwi aBTopu (Macchia et al.,
2012) nokasanu, wo piseHb BNP 160 nr/mn y navjeHTis i3
XO3y noHap 10 pasiB 36inbLUY€E AMOBIPHICTb BUSBNEHHS
LLMTYHOYKOBOI AUCAYHKLIT 3@ JOMOMOroK exokapaiorpa-
¢ii. Ans NT-proBNP 3nHavenns 300 nr/mn Bukniovae
HasBHicTb XCH, a piBeHb 450 nr/mn (ans nauieHTiB Bikom
MeHLe Hix 50 pokis) i 900 nr/mn (ans XBopux BikOM no-
Hag 50 pokiB) MOXHa BBaXaty MO3UTUBHUM KpPUTEPIEM
XCH y nauieHTis i3 XO3J1, siki MarOTb rocTpy 3aguLLKy
(ans suknioyeHHs XCH vyTnueicTb ctaHosuna 94 %, a
ana nigreepaxeHHs XCH cneumdivHicTb gopiBHIOBana
84 %). Y xBopux Ha XO3J1 i XCH 3HaueHHs1 4yTnunBOCTi
Ta cneuudivHocTi ctanoBunu 97 % i 47 % BianosigHo, a
B nauieHTie 6e3 XO3/J1 ui 3Ha4eHHs aoisHioBanun 90 % i
90 % signosigHo (R. H. Tung).

National Institute for Health and Care Excellence
(NICE) (2011) nponoHytoTb nigsuwmti pisHi BNP go
400 nr/n, a NT-proBNP go 2000 nr/mn sk noporosuii
piseHb BepudikaLii XCH y navjenTis i3 XO3J1. Buasunu,
Lo KoHUeHTpauis NT-proBNP 3HauyLLo nigsuwyBanacs
y xBopux Ha XO3J1 i3 JIM i cuctonivyHo AnceyHKLUie
JILWU. PiseHb NT-proBNP nigeuLuernit y xsopux Ha XO3J1
i XCH i 3 nonepegHim IM (nepeBaxana JILUCH), i 6e3 IM
B aHamHesi (nepeBaxana MNWCH) [12].

PeTtpocnekTuBHe focnimkeHHs, 3aiicHeHe S. Taka-
tsuki etal. (2012), y sike 3anyuunu 88 piteit i3 JI, nokasa-
no: nigsuieHi koHueHTpauii BNP i NT-proBNP — kniHiuHo
3HauyLLi npeaukTopm NporpecyeanHs J1I Ta cmepTi. OgHak
BNP Bxe kopentoe 3 remoganMHamiqyHumm 3miHamu vyepes
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KOpOTLLWI Nepiog HaniBeuBeaeHHs!, a NT-proBNP — GinbLu
KNiHiYHO 3HaYyLLMiA NpeamKTop neTanbHocTi. Bodrug N. &
Luca E. (2022) noka3sanw, Lo koHueHTpaLis BNP y nnaami
Mage BWCOKY YyTNMBICTb i CNeumndiyHIiCTb nig vac aiarHoc-
Tvku T WO nokasye CTyniHb BUPaXXEHOCTi NiABULLEHHS
Tneky B JTA i Mmoxe ByTv BukopucTaHa sk mapkep J1I npu
XOGSJT HagiTb Npy NOMipHO BUpaxeHoMy cTyneHi J1I [16)].

lMopsig i3 TpaguuiiHMMn MeTogamm giarHocTukm T,
BU3HaYeHHs koHLeHTpauii BNP y nna3smi Kposi XBopux Ha
XO3J1 moxe 6yT KoprUCHUM Nif, Yac AiarHOCTUYHOrO Mo-
LYKy, BUOOPY TepaneBTUYHUX NpoLieayp Ta OLiHIOBAHHS
eheKTUBHOCTI Tepanii, Wo npuaHaunnu. KoHueHTpauis
NT-proBNP — He Tinbkv 4OCTOBIPHWIA NPEaNKTOP BIKM-
BaHHa npu J1AT, ane 1 HagiHWiA Mapkep eeKTUBHOCTI
nikyaHHs1. Andreassen A. K. et al. (2006) BusiBunv 3Hu-
XeHHs koHueHTpauii NT-proBNP y naujeHTis i3 JIAT, sk
pearytoTb Ha Teparnito.

Axtueauis cuctemu HYTT - nigxig, Wo BukopmcToBye
hisionoriyHy 3axmMcHy cucTemy opraHismy, fae 3mory
iCTOTHO NONINLIMTW NPOrHO3 NaLieHTA, iHiLjtoBaTh NpoLe-
CY 3BOPOTHOTO PEMOAENOBAHHS, a TakoxX 3abe3neyunTy
NiaBULLEHHS SiKOCTi kUTTA. Yoshimura M. et al. (1993) no-
kasanu, Lo HYT— e ropmMoH, SKkuii CEKPETYETLCS MiOLIM-
Tamu LWYHOYKIB cepus, i oro BUBINIbHEHHS B CUCTEMHUI
KPOBOTiK NPSIMO NPOMOPLiiHE CTYNEHIO NEpeBaHTaXEHHS!
LUNYHOYKIB 06’'eMOM abo TUCKOM. Y MEHLLIN KinbKOCTi BiH
CYHTE3yeTbCA B Miokapai nepeacepab. OCHOBHWIA CTUMYN
A0 cuHTesy HYTT — MexaHivHe po3TaryBaHHs KapaioMio-
umTiB (KML). Chatterjee K. et al. (1997) BusiBunu, wo B
HopMi HYTT HagxoasTb Y KpOB Y Manux KinbkocTsix, ane
npy reMoAuHaMIYHOMY NepPeBaHTaXEHHI CepLs KOHLEH-
Tpaujs HYTy kpoBi 3pocTae. CuHTe3oBaHwii de novo ANP
He Biapa3y HaaxoauTb Y KPOBOTIK, a 3anacaeTbesl B creLi-
arnbHUX BHYTPILUHBOKNITUHHKX rpaHynax sk proANP. Mpu
PO3TArHEHHI Nepeacepab, HAaNPUKIaZ nig Yac napokcuamy
HaALLMyHOYKOBOI TaxiapuTMmii, koHueHTpauis MHYT pisko
NiABULLYETHCA BHACILOK HAOXOMKEHHS B KPOBOTIK LIMX
paHiwe 3anaceHux monekyn. Mpu usomy proANP, wo
BUAINWBCA HA30BHi, PO3LIENIOETLCSA 32 [OMNOMOrO
depMeHTy KopuHy (cnevuianbHOT MiokapaianbHOT TpaHc-
mMembpaHHoi npoteasun) Ha C- i N-kiHUeBi dparmeHTU
(Yan W., Wu F. et al., 2000). Ha BiamiHy Big nepenace-
paHoro nentugy, MHYT1 He 3anacaetbcs BCcepeauHi
KNiTUH, @ Bigpasy HaaxoamTb Y KpoBoTik. Mpu nepexopi
B kpoBoTik nonepeaHuk BNP (proBNP) posiuenntoeTbes
Ha BionoriyHo akTMBHMIA C-KiHLEBWIA (hparMeHT (BnacHe
BNP) i 6ionoriyHo HeakTvBHWI N-KiHLEBWIA dhparMeHT
(NT-proBNP). ¥ npouecuHry proBNP kpim kopuHy Gepe
yyacTb hepMeHT ypuH — NpoTeasa anaparty [onboxi.
Po3swenneHHs ogHiei monekynu nporopMoHa proBNP
NPU3BOAMUTL [0 YTBOPEHHS oaHiei Monexynv BNP i1 ogHiei
monekynu NT-proBNP, Tomy wBuakicTb CUHTE3Y MO3KO-
BOrO MENTMAY MOXHA BU3HAYaTW 3a BMICTOM i MepLUOro,
i Apyroro dparmeHTa.

OcHoBHa (byHKUiS LibOro nentuay — poscnabneHHs
rnagkoi MycKynaTypu B CTiHKax KPOBOHOCHUX CYAWH
i 3MEHLIEHHSI 06’€EMY KPOBI, LLO LMPKYMIOE; 3aBASKU
LbOMY BiOYBAETbCA 3HWXKEHHS apTepianbHOMO TUCKY.
HYI nocuniooTe HaTpinypes, 3MEHLWYIOTb BUAINEHHS
PEHiHY 1 anbaoCTEPOHY, MPUTHIYYIOTb aKTUBHICTb CUM-
natoagpeHanosoi cuctemu (CAC). HYT matotb Takox
HU3KY NNEeoTPONHMX edekTiB: NPUCKOPIOKTL NpoLecu
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po3acnabneHHst Miokapza, 3MEHLLYHTbL nponidhepaTnsHy
BIiANOBIdb HA YLWKOMKEHHS CEpUS Ta CyauH, 3anobira-
10Tb BiOKNaAEHHIO KonareHy B Miokapgi, migTpuMyoTb
LinicHicTb eHpoTeniansbHoro Gap’epa, 6epyTb yyacTb B
aHrioreHesi, Y1HATL NpoTu3ananbHy Aio [17].

Bigomo, wo uen nentug 6epe yyactb y meTaboniami
XVPOBOI TKaHWHW, NIACUIIOYM BUBINIbHEHHS KMPOBOKO
TKaHUHOHO BINIbHMX XWUPHUX KnucnoT. HYT BupobnsatoTbes
Yy BEMWKI KiNbKOCTi Ta CEKPETYIOTLCS eniTeniem 6poHXxis,
JereHeBMM anbBeONsApHUM eniteniem i B kniTuHax Knapa
[6]. AnbTEpHaTUBHUMK MPUYMHAMK, LLO 3YMOBIIOKTH
nigBuLLEHHS koHUeHTpauii NT-proBNP npu XO3Jl, BBa-
atoTb MexaHivHe 3naBneHHs cTiHku J1LL 330BHi BHAcnigok
rinepBeHTUNALIT Ta NiABULLEHHSA BHYTPILUHBOrPYAHOTO
Tncky [16,18]. Chi S. et al. (2012), Lee M. H. et al. (2015)
nokasanu 3Havyuie 36inblwenHHs smicty NT-proBNP
npu Tskkin XO3J1, nporpecyBaHHi XpOHIYHOI AnXanbHOT
HepoctatHocTi (X[H) Ta 3a HassHocTi I y xBopmx 3i
crabinsHoto XO3/1.

Y pasi 3aroctpeHHst XO3/1 koHueHTpauis NT-proBNP
BipOriAHO MiABMLLYETLCA, WO MOXe OyTh 3yMOBNEHO
30e6iMblLIOro MUHYLLMMK reMOAMHAMIYHUMIK MOpPYLLEH-
HSIMMW, SIK-OT TUMYaCOBUM MiABULLEHHSIM CUCTOMIYHOTO
TMcky B nereHesin aptepii (CTITA), npuegHaHHam abo
nocunexHsam MNLLICH. XpoHiyHa rinokcis, cnpuynHeHa npo-
rpecysaHHaM XO3J1, Moxe Np13BECTM [0 3BYKEHHS nere-
HeBUX apTepion, 36inblwerHs CTIA i nigBuLeHHs piBHA
NT-proBNP. ¥ xsopux Ha XO3J1 i3 rinokcemiyHoto XAH
BUSBMIM NigBULLEHHS KOHUeHTpauii NT-proBNP. Kpim
TOro, Yy AocnimxeHHi E. Bozkanat, E. Tozkoparan (2005)
BU3HaYMM KopensuinHi 38'a3kn Mk NT-proBNP i CTIA
(r=0,68, p<0,001). Y poborti Perreault T., Gutkowska J.
(1995) nokasaHo, LU0 Aerpagauis Uux nenTuais 3Ha4HO
MipOto BiabyBaETLCA B NETEHSIX.

OTtxe, 3i 30inblueHHsaM cTyneHst BpoHxianbHoi 06-
cTpykuii y xBopux Ha XOSJ1 cnocTepiratoTb BiporigHe
36inbleHHs cekpedii BNP, Wwo Biabusae nocuneHHs
HaBaHTaXXEHHS Ha MioKapA, i CBiAYNTL NP0 NPOrpecyBaHHs
iHOTpOMHOI AncdyHKLiT cepus.

Harpinypetnynuin nentug C-tuny (CNP) i N-kiHue-
BWI NonepeaHVK HaTpinypeTuyHoro nentugy C-tuny
(NT-proCNP) sixk mapkepu XO3J1i CH. HatpirtypetuyHui
nentug C-Tuny, 38’a3ytoumnce i3 peuentopamv BNP, yepes
Ai0 ryaHinaTumknasm i LMKNiYyHoro ryaHo3MHMoHogocC-
daty (urM®) ynHuTL BasoamnaTyiouy Aito, NpUrHivye
PICT rMapKkoM'A30BUX KIITWH CYAWH, MOZYMIOKYM iXHIN
deHoTun. N-KiHLEBUI nonepeaHWK HaTpilypeTUyHOro
nentugy C-tuny (NT-proCNP) — napakpuHHa Monekyna,
LLIO CUHTE3YETbCA NepeayciM B eHA0TeNil CyauH.

Y nnasmi kposi nmoguHn NT-proCNP Lmpkynioe B
eKBIMONAPHMX KOHLEHTpauisx i3 CNP, ioro BBaxatoTb
HafiMHILLMM MapKepoM CTyneHs ioro 6iocuHTeay. BiH Mae
CTPYKTYypHi Ta cpisionoriuni Bnactusocti ANP i BNP. Porb
CNP, Lo BnepLue BUAineHni i3 Mo3Ky CBWHI, JOCi OcTa-
TOYHO He 3'AcoBaHO. TpaHCKpUNLisa reHa, Lo Yy NoauHA
3HAXOAMTBCA Ha ApYri XPOMOCOMI, pErynioeTbes hakTo-
POM HEKPO3Y NyXMMHW Ta iHTeprenkiHom-1. Po3pisHsoTb
Agi 3pini opmu nentuay: CNP-53, skuii nepeeaxace B
TKaHwHax, i CNP-22, BusiBneHuin Hacamnepes y nnasmi.
Del Ry S., Passino C. et al. (2006) sussunu: CNP npoay-
KyeTbcsl 6e3nocepeaHL0 B Miokapai, a NiaBULLEHHS PiBHSA
LIbOro NenTugy B Nna3mi Ta oro nonepeaHuka cnoctepi-
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ranv npv CH. Y pasi XCH uew nentug mae BnacTuBoCTi,
aHarorivHi TUM, IKUMW XapaKTepPU3yHTbCS NPEACTaBHUKA
LIbOrO CIMENCTBA, — 36iNbLLIEHHSM HATpili- Ta Aiypesy, ane
BU3HAYalOTb 30e0iNbLIOro perioHanbHi (TKaHWHHI), a He
LIMPKYNSTOPHI (CUCTEMHI) edbekTw.

Cargill R. I. et al. (1994) nokasanu 3Havywe (B 3,2
pasa) nigsuLLeHHs Nna3moBoro piBHs CNP y xBopux npu
J1C nopisHsIHO 3 TUM, LLO BM3HaYatoTb npu XCH. ABTopK
MPUNYCTUNK, WO NPUYMHOK MOLLUKOMKEHHS €HAOTENIto,
konm CNP moxe notpannstv y nnasmy B BinbLuin Kinb-
KOCTi, € XpOHiYHa apTepianbHa rinokcemis. Kaiser R. et
al. (2015) pocnimkyBany B3aEMO3B'SI30K HaTpillypeTuy-
Hux nentugis (MR-proANP, NT-proBNP, NT-proCNP) i3
cepenHiM TUCKOM y nereHeBin aprepii nauiexTis i3 I
Bu3Haumnu kopensuii NT-proCNP i3 Tuckom y npaBomy
nepeacepai. 38’930k remMoaMHaMIiYHMX NapameTpiB i3
KOHLIEHTpALLiet0 HaTPIypeTMYHUX NenTuajiB nocnabnexumn
y NauieHTiB i3 NiABULLEHUM PIBHEM KpeaTUHIHY B KPOBI
[19]. Potter L. R., Yoder A. R. et al. (2009) nokasanu
niaBuweHHs koHueHTpauin NT-proCNP i NT-proBNP y
xBopux Ha XO3J1, wo kopentoe 3 pisHem CTJIA.

Pesynbtati gocnipxeHb AatoTb NigcTaBm BBXKATY L
MapKepu YyTNMBUMM Ta cneumdiyHAMKU 451 NPOrHO3y-
BaHHS BUHUKHEHHS Ta cTyneHs TskocTi JTT npy XO3J1.
NigBuLLEHHS IXHBOTO PiBHS B KpoBi xBopux Ha XO3JTi I —
npeamKTop cMepTi B nepiof npebysaHHs B cTavioHapi [20].

YyacTb HaTpilypeTUYHOro NenTuay B MexaHi3mi
aKTuBaUii BHYTPILWHbLOKNITUHHOTO CUTHaNbLHOro
LLNAXY — LMKNiYHOro ryaHosuHMoHocpoccpaTy npote-
iHkiHa3u G (WTM®-PKG). Bigomo, wo HYI He moxe npo-
HUKaTV BCEPEAVHY KMITUH | B3aEMOogi€ 3 peLientopamm Ha
IXHiv noBepxHi. disionorivyHi epekT Lien nenTug 3aicHioe
yepes cneumdiyHi MeMbpaHHi ryaHinaTLmknasHi peLento-
pu NPR-A ta NPR-B. [MpukpinneHui 4o Luux peuenTopis,
HYTT akTuBY€E peLenTopHy ryaHinaTumknasy (FLl,peu). Mig
aieto FLlpeu YTBOPIOETHCA LMKNIYHUA FyaHO3MHMOHO-
¢hocdat (urM®). 3a ponomoroto LM nigTpUmyeTLCS
BMCOKa aKkTUBHICTb NnonepegHuka nepeacepaHo-HaTpin-
ypetnyHoro nentuay (proANP) nporeibkiHasn G (PKG)
— (hepMeHTa, LLIO BiZirpae Knio4oBy porib Y HOpMansHOMY
¢yHkuioHyBaHHi cepus B aiactony. PKG ekcnpecyeTbes
B eHfoTenianbHKX i ragkoM'a30BUX KMiTUHAX CYOMH,
kapaiomiouunTax i pibpobnacrax.

B ekcnepvMeHTanbHWX [OCTIGXKEHHAX NMOKa3aHo:
BBeAeHHs PKG npurHiyyBano akTMBHICTb KMOYOBOMO
LIMTOKiHY hibpo3y — TpaHCOpMyBanbHOTO POCTOBOTO
¢haktopa-6eta (TGF-B), a Takox 3anobirano nepeTsopeH-
Hio ¢hibpobnacTis Ha akTMBHI MiohibpobnacTu B cepui 1
iHLWMX TKaHuHax [21]. Y Hopmi PKG 6rnokye BHYTPILLHBO-
KNiTUHHI POCTOBI CUrHanNM, N YCYHEHHS LIbOro ranbMIBHOTO
BMAMBY CNpUYMHAE rinepTpodito kapgiomioumTis [22];
BBedeHHs LIM® uepes aktusauito PKG npurHidysano
TPaHCKPUWMLil0 3apPOAKOBMX MPOriNepTPOdIiYHMX reHis
[23]. € uncneHHi ekcnepuMeHTanbHi Aokasu Toro, Lo
aktmeauis PKG cnpusie nokpalleHHo poscnabneHHs ta
nigeveHHio nogatnuneocTi JIL, 3MeHweHHo ¢ibposy
miokapga [24,25] (puc. 1).

Komnnekc edexTiB 3anyckaetbcs B3aemogigmm HYT
i3 IXHIMK peLienTopamMu, BNSIMBOM Ha HUPKK, KPOBOHOCHI
CyauHW, cepLe, eHOOKPVHHI CPYHKLi, piCT KNITWH | pemoge-
ntoBaHHs TkaHWH. Peuentop NPR-C KOHTPOnoe nokasbHi
koHueHTpaLii ANP i BNP wnsixom peLentop-onocepeako-
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Puc. 1. CurHanbHmii wnsx urMe-PKG.
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Puc. 2. MexaHism ajii npenaparty caky6itpun / BancaptaH.

BAHOTO 3B'A3yBaHHS Ta HACTYMHOTO PYVHYBaHHS (€HOOLM-
TO30M | BHYTPILLHBOKMITUHHIM MPOTEONI30M), BiH BUAANse
ANP i BNP i3 umnpkynsuji. NMpote ocHoBHUM crnoco6om
aerpagauii HYTT € dhepmeHTaTVBHE PO3LLENTEHHS HERN-
TpanbHoi engonenTtuaasv HenpunisuHom (NEP). Mpu CH
crocTepiratoTb NPUCKOpeHHs 060X npouiecis [26]. IHribiTo-
PV HeMpuniauHy (cakybiTpun) CTUMYNIOKTb CUTHANBHUIA
LUMSX, NOB'A3aHUN i3 HATPINYPETUYHUMW FOPMOHAMU.
HeluogaBHi gocnigkeHHs nokasanw, Lo B NaLjieHTiB
i3 3acTiiHoto CH i Bucokumu pisHamu BNP y nnaswi
Hacnpasgi Hemae 3pinux ¢opm HYTI, a BuaBnsAwTb
Tinbky 6araTo iXHiX ynamkis, WO pasoM i3 MiaBULLEHUM
(hepMeHTaTUBHIM PYIHYBaHHSM, 3HXKEHO aKTUBHICTIO
peLEeNnTopiB B OpraHax i TkaHUHax, rinepakTuBaLlieto npo-
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Bancapran BarncapraH

+

cakybiTpun

AT1 -peuenTtop

HemporymopanbHuin 6anaHc

Ba3okoHCTpuKLis
MporpecyBaHHs .
XCH _ ApTepianbHuii TUCK
) CvmnatoagpeHanoBuin TOHYC
] AnboCTepoH
L R ®ibpo3
linepTpodis

TWUPErymnioBanbHNUX FOPMOHIB PEHIH-aHTiOTEH3NH-anbao-
cTepoHoBoi cuctemmn (PAAC), cuMnaTnyHOi HEPBOBOT
CUCTEMM Ta eHaoTeniHy-1 NPM3BOAWTL A0 HELOCTATHLOT
edheKTMBHOCTI BCiei cuctemu [27]. BeaxatoTb, WO L He-
3pini NenTuay aKTBYIOTL BAACHI PELIEenTOPU HE HACTINbKM
e(hekTVBHO, K 3pini nentnau. [JopeyHo 3a3HaunTu, Wo
iMyHO(DEPMEHTHUIN TECT, SKWIA 3aCTOCOBYIOTb Y MOBCSK-
OEHHIN NpakTuui 4Ns BU3HAYEHHS PiBHS MO3KOBOrO
nenTuay, YyTnNMBWiA He TinbKW A0 3pinoi hopmu nenTuay
(BNP), ane n go noro nonepepxuka (proBNP). Tomy
BUCOKUI PiBEHb MO3KOBOTO MENTMAY 30BCIM HEe 03HaYae
110ro BUCOKY 6iofOCTYMHICTb.

Y wmiokapgi naujeHTi i3 CH 36ep®B BHyTpILLHbO-
KNiTUHHA KOoHUEeHTpauis uMM® i piBeHb akTuBHocTi PKG
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Puc. 3. MonekynsipHa doopmyna npenapaty LCZ696 (cakybitpun / BancaptaH).
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iCTOTHO HIDKUi, @ OCTaTOMHE HaNPYXXEeHHS KapaioMioLmTy
(KML) Briwe nopiBHsHO 3 xBopumu Ha CH 3Hx®B [28].
B ymoBax Hu3bkoi akTuBHOCTI PKG TakoX 3HWXyeETbCS
¢hocchopuntoBaHHs Binkis, LLO BigirpaloTs BaXNMBY porb
y poscnabneHHi miokapga: gocdonambaHy, TPONOoHiHy |,
KanbLieBnx kaHanis L-tuny.

Mpu CH 36ep®B GiogocTynHicTs HYIM cyTTeBO HBKYa,
Hi>k npy CH 3H1x®B, Tomy Barato ekcnepTis BU3Ha4atoTb
CH 36ep®B sk cuHgpom «gediumty HYT» [28]. Cnpasa B
TOMY, Lo npy CH 36ep®B HYTT He Tinbky LWBWAKO pyHY-
10TbCS 1 Hee(HEKTUBHO B3aEMOIOT i3 peLienTopamm (K i
npu CH 3Hux®B), ane 1 BUpoBnstoTLCS Y Maniit KinbkocTi
(ue He cnoctepiratoTb Npy CH 3HMx®PB). Lie nos’szaHo 3
KOHLIeHTpWYHolto rinepTpodieto J1LL, Lo YacTo BUSBNSAIOTH
y nauieHTis i3 CH 36ep®B, konu BnnvBe TUCKY HAMOBHEHHS
Ha fiacToniyHe Hanpy»XeHHs! HIBEMIOETLCS NOTOBLLEHNMU
CTiHKaMn Ta HEBENUKUM PO3MIPOM MOPOXHUHW, TOMY
JiactoniyHe HanpyxeHHs (a oTxe, i piBeHb BNP) moxe
OyTV HopMarnbHUM, HE3BaXak4M HaBITb HA BUCOKWIA TUCK
3arnoBHEHHS!. BaxnuBe 3Ha4YeHHs B 3HWKEHHI biogocTyn-
HocTi HYT npu CH 36ep®B mMatoTb OXMpPiHHA Ta LiyKpoBMi
diabeT 2 Tny, Lo YacTo AiarHOCTYHTb Y LyX NauieHTiB. Y
TakoMy pasi 36iNbLUYETLCA LLNbHICTb peLienTopis C-Tuny,
LU0 BignoBigatoTb 3a BuganeHHs HYT i3 kposoToky [29].

Mpn XCH HYM cnpusioTb 3MeHLIEHHI0 nepeaHa-
BaHTaXXEHHS Ha cepue LUNSAXOM MOCUIIEHHS Aiype3y Ta
BeHoaunatauii. Ha piBHi MiKpOLMPKYNATOpPHOro pycna
nereHb ais HYT1 onocepenkoBaHa 3MiHOK dinbTpalii Ta
peabcopbuii Boau, Wo Mae NpoTMHAOPSKOBUIN edeKT.
HYT1 3HWKYOTb CUMMATUYHWIA TOHYC CyOWH, MPUTHIYYHOYM
CUMMaTVYHY BEreTaTuBHY peryrnsito B rofloBHOMY MO3KY,
3HUXKYIOYM aKTUBHICTb GapopeLenTopiB i 3MEHLLYYM
BUBISIbHEHHS! KATEXONAMIHIB i3 NPECUHANTUYHUX LUIMWH, a
TaKOX aKTVBYHOYM NapacuMNaTU4HWIA Bigain BereTatvBHOI
HEPBOBOI cucTemMu. B pesynirarti Ha Tni 3HKeHHS 06'e-
My KPOBI, LLO LMPKYntoe, i AT CTBOPIOIOTLCS CPUATIIMBI
YMOBM ANS 3HWKEHHSI MOCTHABAHTAXEHHSA Ha Miokapa.
Bigomuii npurHivyeanbHuia Bnnme HYT Ha PAAC wnsxom
3MEHLLIEHHS CeKpeLlil anbAoCTEPOHY, PEHIHY i aHrioTeH-
3uHy |1, WO NPU3BOAUTL O 3MEHLLEHHS 3aTPUMKM PiaUHM
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Sacubitril — 2

B opraHiami. HYI1 36inbLuye npogykuito umkniyHoro MM
(ryaHo3uHTpUudhocdat — NypMHOBUI HYKNEO3ud, WO €
[DKEpenom eHeprii ans aktveadii cybctpartiB y meTta-
GonivyHux peakuisx). Lukniynui TTO y knituHi moxe
CMPUYMHATW PO3’'€AHAHHS MITOXOHAPIANbHOMO OKVCHOTO
docchopuntoBanHs. Mpu LbOMY CNOCTEpIratoTh akKTUBHE
BMBEEHHS BOAM W iOHIB HATPil0 3 HUPKOBOI TKaHMHW,
i TOMY HUPKOBI CYAMHW PO3LIMPIOIOTLCS, a LIBMAKICTD
kny6oukoBoi insTpauii 36insLyeTses [30].

CakyGitpun / BancaptaH (ARNI) sik HoBa Tepanisi
cepueBoi HegocTaTHocTi B xBopux Ha XO3J1. OanH
i3 OCTaHHIX i NepcneKkTMBHMX METOAIB Tepanii cepLeBoi
HEeLOCTaTHOCTI — BBEAEHHS Y Nporpamy nikyBaHHs KOM-
6iHOBaHMX GrokaTopiB peLenTopiB aHrioteH3nHy (ARBs)
— BancapTaHy 3 iHribitopom HenpunisuHy (NEP) caky-
Gitpunom. o wewnakvx edekTiB cakybiTpuny Hanexarb
Basoaumnaravisi, NO3MTUBHUIA BNWB Ha [iype3, 3MEHLLEHHS
BYUBINbHEHHS PEHIHY 1 anba0CTEPOHY, 3HMKEHHS aKTUBHOC-
Ti CAC; a0 BipganeHux — npotusananbHi, aHTUGiOpoTUYHI
1 aHTurineptpodpiyHi BnactueocTi [31-33] (puc. 2).

depmeHT, WO cnpuunHse aerpagadio HYT, — Hel-
TpanbHa eHgonentuaasa (NEP, HEM) [34]. HEM wmic-
TATbCS B eHAoTeNianbHUX i rmaakoM’s30BUX KIiTUHAX,
Kapgiomiouutax, enitenianbHMX KniTMHax HUPKOBMX
KaHanbLiB, a Takox y ibpobnacrax, Lo BUABNSAOTL Yy
NEereHeBil TKaHWHI, TONOBHOMY MO3KY, CepLi Ta KuLley-
Huky. HEI 6epyTb yyacTb B iHakTMBaLii He Tinbkun HYT,
ane i TakMx eHOOreHHUX Ba30aKTMBHWX NenTuaiB, sik
OpagukiHiH Ta agpeHoMeayniH, a TakoxX eHgoTeniH-1 Ta
aHrioteH3anH |l. BctaHOBMMK, IO CeneKTUBHI iHribiTopn
HEM 3anobiratotb gerpagadii HYI in vitro Ta in vivo, a
TakoX MiABMLLYIOTH iXHI0 GionoriyHy akTuBHICTb. Kpim
Toro, iHribitopy HEIM mMoxyTb 36inbLuyBaTv eHaumaTy-
Hy koHBepcito Benukoro eHpoteniHy (big endothelin) B
aKTuBHY popmy — eHgoTenin-1 [35].

IHribyBaHHs HeNpuni3uHy NigBULLYE piBHI HA3BaHMX
PEYOBMH, NPOTUAjKYY Ba3OKOHCTPYKLT, 3aTPUMLLi HATpito
Ta pemogentoBaHHI0. 3a pesyrnsratami eKCriepuMeHTarb-
HUX JocnimkeHb, KOMGIHOBAHE NPUrHIYEHHS! PeHiH-aHri-
OTEH3WHOBOI CUCTEMU Ta HEMPUNI3VHY NepeBuLLyE 3a
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e(heKTUBHICTIO KOXHY 3 TEPaNeBTUYHMX CTPaTEri OKPEMO.
OpnHak Take NnikyBaHHs aCOLLINOBaHE 3 PO3BUTKOM TSKKMX
aHrioHeBPOTUYHUX HABPsIKIB. 3aCTOCYBaHHS HOBOTO Npe-
napaty LCZ696 (angiotensin receptor neprilysin inhibitor),
LLO MICTUTB iHribiTop HenpunisuHy caky6itpun (AHU377)
Ta GnokaTop peLenTopiB aHrioTeH3uHy |l BancaprtaH, 3a
pesynsTatamu JOCTiMKEHb, CYNPOBOMKYETHCA MiHIManb-
HUM PU3MKOM BUHUKHEHHSI @HMOHEBPOTUYHOTO HAabPSIKY.
Mpenapat LCZ696 — 6inuih NOpoLLIOK, 10ro MonekynsipHa
dopmyna HaBeaeHa Ha puc. 3.

Mpenapat LCZ696 (cakybiTpun / BancapTaH)
HaneXuTb [0 HOBOTO Kracy areHTiB, L0 Ha3uBalTb
iHribiTopamMu aHrioTEH3MHOBOTO peLIEnTopa HeNpURi3uHy
(ARNI) Ta noeaHytoTh iHribiTop HeNpuni3uHy Ta Griokatop
peuenTopiB aHrioteH3uHy (ARB) [32].

Y Cy4acHux OOCRiMKEHHSX NOKa3aHOo iXHI0 y4YacTb
B YMNOBifbHEHHI npoueciB nporpecyBaHHs JII. Tak,
30iNbLUEHHS aKTUBHOCTI HATPINyPETUYHMX NENTUAIB NpK
JIC cnpwisie perpecosi nponichepaTMBHUX NPOLECIB Y Cy-
OWHHIN CTiHLi NnereHeBux apTepin, Aunatauii nereHeBnx
cyavH [36].

Pesynbratit ekcnepuMeHTanbHUX i KIiHIYHUX Jocni-
[bKeHb NiATBEPKYHOTh HASBHICTb Y Npenaparty cakybiT-
pun / BancapTaH aHTUIBPOTUYHMX BMacTUBOCTEN. Y
aocnipxeHHi PARAGON-HF npuiimaHHs uiei komGiHauii
B NaLiEHTIB i3 CEpLEBOI0 HEJOCTATHICTHO 3i 36epeXEHOHD
dpakuieto BUKMAY acoLitoBanocs 3i 3HWKEHHSM PiBHS
MapkepiB ibposy Ta MigBULLEHHAM PiBHA Mapkepis
Jerpagalii konareHy nopiBHsHO 3 BancapTaHom [37].

Lle npenapat Mae Takox NpoTu3anasbHi BnacTueo-
CTi, Lwo 0cobnmeo Baxnmeo npu CH 36ep®B, BpaxoBytoum
pOIb XPOHI4YHOTO 3anarieHHsl B NaToreHesi Liboro CTaHy. Y
muLLEN i3 AedilmToM anoninonpoteiy E 1 atepocknepo-
30M COHHWX apTepill BBEAEHHS Liiei komGiHaLii ynosinb-
HI0Bano 306iMbLIEHHS] aTePOCKNEPOTUHHUX BRSLLOK, Lo
CyNpOBOMKYBaNocs GinbLu BUPAKEHUM 3HUKEHHSIM eKC-
npecii Npo3anasnbHUX LUTOKIHIB, a8 came iHTepnewikiHy-6,
MaTpPUKCHOI MeTanonpoTeiHasun-8 Ta XeMOTaKCUYHOro
npoTeiHy-1 MOHOLUMTIB MOPIBHSIHO 3 i30NbOBaHNM BBE-
JeHHaM BarncapTaHy. Tum yacom, i BancaptaH, i LCZ696
NPUrHiYyBanu yTBOPEHHS aTepOCKNEepOTUYHMX BnsALwoK
LUMISIXOM 3MEHLLEHHS BMICTY ninigis y Gnslukax Ta nnoi
nonepey“Horo nepepidy bnawok, a Takox 36iNbLUeHHs
BMICTY KorareHy y Onsiukax i TOBLLMHY ibpO3HOT KPULLIKW.
Taxk, LCZ696 nokasas HalikpalLLi pe3yrnsraTvt B NPUrHIYeHHi
aTepocKneposy N 3MeHLUEHHI PIBHS Npo3ananbHKX reHis,
a TaKoX iCTOTHO 3MEHLUMB aTepoCcKnepo3 i 3ananeHHs B
anoE-/- muLLiei nopiBHAHO 3 BancaptaHoM [38].

Otxe, nepcnekTuBHuM € pocnimxeHHss PARENT
(Pulmonary Artery Pressure Reduction With ENTresto
(Sacubitril/\Valsartan)), ae BB4Yany ecpeKTUBHICTb (ikco-
BaHoi kombiHaLlii BancapTtaHy Ta cakybiTpurny B nauieHTiB
i3 kombiHoBaHoto nocT/npekaninspHoto J1 [39]. MNepBuHHi
KiHLieBi TOYKM — 3MiHa CepedHbOro TUCKY B NEreHeBin
aptepii (cp.TJIA) yepes 6 TUXHIB akTUBHOI Tepanii, a
Takox roctpa 3miHa cp.TJ1A yepes 3 roguHm nicns nep-
LUIOro NpuiAMaHHs koMGiHaLlii BancapTaHy Ta cakybitpuny.
MowiTopuHr cp.TITA 3ailicHWUK 3a SOMOMOTOK MPUCTPOLD
CardioMEMS, imnnaHToBaHoro B AucTanbHi Bioginu
nereHeBoi apTepii.

BancaptaH i cakybiTpun LitoTb CUHepriyHo, 3a-
nobGiratoumn 3armbeni kniTUH KapaiomiouuTie i pemo-
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AentoBaHH matpukcy. MonekynspHi mexaHiamu
BaricapTaHy TiCHO NOB’AA3aHi i3 3anobiraHHsM rinepTpodii.
BancapraH nokpallye pemoaentoBaHHs cepus, iHridye
ryaHiH-HykneoTna-3s’'adysanbHi 6inku. IHribyeaHHs cy-
60aMHNL ryaHiH-HYKIeoTua-3B'a3yBanbHoro binka anb-
¢ha-13 (GNA13) iHpykye iHakTuBaLito abo nocnabneHHs
AKTUBHOCTI MPOTOOHKOrEHHOI KiHa3m Scr, Lo Npru3BoamnTh
[0 3HWKEHHS peMOAENoBaHHS MO3aKMiTUHHOrO MaTpyKcy
nisoro wnyHouka (left ventricular extracellular matrix
remodelling, LVEMR) wnsxom iHribyBaHHS MaTpUKCHWX
MeTanonpoTeiHasmn-2 i metanonpoTeiHasn-9, a Takox
6inka anbga-1 winmHHoro 3'egHanHs (CXA1). BogHouvac
3MeHLUEHHS rinepTpodii BinbyBaeTbca BHAcNigoK npu-
rHiYeHHs1 enigepMarnbHOro pelenTopa ¢aktopa pocTty
(EGFR). Caky6itpun 3anobirae po3nagy €HOOreHHWUX
Ba30aKTUBHWX MENTUAIB, BKMIOYAIOYM HATPINYPETUYHI
nentuamn (ANP, BNP ta CNP), a omxe obmexye 3arnbens
KniTvH Miokapaa. BiH Takox 3meHLye 3arvbenb KmiThH
KapaiomiouuTiB, rinepTpodito Ta NopyLLIEHHS! CKOPOTAMBO-
CTi MioumTiB, iHribytoum romonor gocdatasu Ta TEH3UHY
(phosphatase and tensin homologue).

Y kombiHoBaHOMY Npenaparti MonekynsipHa CUHepris
moxe 3ameHwut LVEMR, 3meHwuTH 3arvbenb KnituH
KapaiomioumTiB | 32 4OMNOMOroK BancapTaHy nocuIuTy
edpexTu caky6iTpuny. 3a3Haunmo, LLO MOMNEKYIAPHI Mexa-
Hi3mK cakyBiTpuny Ta BarncapTaHy He noB's3aHi 3LVEMR, i
Tinbky ix KOMBiHaLA akTUBYE Lii MonekynsipHi npouecy [40].

Y pocnimxenHi A. S. Desai BCTaHOBNEHO, LLIO B KO-
rOPTi NaLiE€HTIB i3 CepLEeBO0 HEAOCTATHICTIO 3i 3HUXKEHOD
(pakuieto BUKMAY B TUX, XTO OTpUMYyBaB cakybitpun /
BaricapTaH, CrocTepirany 3HWKEHHS TUCKY B NereHesin
aptepii Yyepe3 30 gHIB NOPIBHSHO 3 TUMM, XTO HE OTpW-
myBaB iioro [41,42].

[Mpr4rHa LUBMAKOTO 3HUKEHHS TUCKY B NEreHeBiln apTe-
pii nig BNNMBOM caky6iTpuny / BancapTaHy nonsirae B Tomy,
LLIO HEMPWMI3NH PO3LLIEMNTTIOE HI3KY BA30AKTUBHWX NEMTUAIB,
BKITt04at04M HIoNOriYHO akTVBHI HATPUIYPETUYHI NENTUaN
ANP i BNP. OTxe, iHribyBaHHs HenpunisuHy cakybiTpunom
/ BancapTaHoM Moxe 30inbLUYBaTV LIMPKYTOKOY PiBHI LIMX
NenTUAIB, O 3HWKYIOTb CyAUHHWIA onip, 36inbLUYioTb Be-
HO3HY EMHICTb | TOCUNIOKOTb HATPINypes 3i CNPAMYBaHHAM
3HWXEHHS TUCKY BHYTPILLHBLOrO HANOBHEHHS.

BucHoBKHM

1. XpoHiyHe 0BCTPYKTVBHE 3aXBOPIOBAHHS NETEHb —
3aXBOPHOBAHHS], LLIO XapaKTEPU3YETHCS NPOTPECUBHIM 3HN-
XXEHHAM nereHeBol (OyHKLT Ta NpU3BOAUTb A0 BUHUKHEHHS!
AmxanbHoi HegocTaTHOCTI. Mpu XpoHiuHOMY 06CTpYKTMB-
HOMY 3aXBOPIOBaHHI NereHb Ha Thi NiereHeBoi rinepTeHaii
¢hopMy€eTLCA HEQOCTATHICTL NPABOO LLUMYHOMKA, @ Hajani,
HaBiTb 63 KMiHIYHO BUPaXXEHOI CepLIEBO-CYANHHOI MaTomno-
ril, NPUEAHYETLCA MIBOLLMYHOYKOBA HELOCTATHICTb.

2. Llen kackag naTonoriyHMX 3MiH CynpoBOIXKYETHCS
36iNbLUEHHAM KOHLUEHTpaLii HaTpilypeTUyHoro nentu-
Ay, @ caMe MO3KOBOro HaTpilypeTuyHoro nentugy
eHpoTenianbHoro HatpuitypeTuyHoro nentugy. OctaHHi
BYKOPUCTOBYIOTb MepeayciM sk HeiHBa3MBHUI Mapkep
NiBOLLNYHOYKOBOI CepLeBOi HedOCTaTHOCTI, ane IXHA
KOHLIEHTpaLlia MOXe MigBuULLYBaTMUCS NPU AUCYHKLT
MPaBoro LUTyHOYKa Ta NiABULLEHHI CUCTOMIYHOTO TUCKY
B NEreHeBin apTepii.
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3. HatpitypeTudHuin nentug Aie sk CyanHOpo3LLu-
ptoBanbHUI 3acib, Mae aHTUNponichepaTBHY aKTUBHICTb
yepes Wnsix G-3anexHoi npoTeiHkiHasm, crnpusie OpoH-
xogunarauii, CIPUYUHAYMN BUBINbHEHHS aLeTUNXOniHy
3 KniTvH 6poHxianbHoro enitenito. ToMy HaTpiNypeTUYHi
nenTuam MoxyTb 6YTI NOTEHLIiHUM 3aCO60M NiKyBaHHS
nauieHTiB i3 cepueBumm yeknagHeHHsmm Ta XO3J1.

4. OCcHOBHUI WNSAX ferpafalii HaTpinypeTuyHoro
nenTuay — pepmMeHTaT1BHE PO3LLENNeHHs HeNTpanbHOT
eHgonenTuaasu HenpunisuHom. Haikpaluwii cnoci6 no-
[OBXEHHS «TEPMIHY XUTTSA» HATPiypeTUYHOro nenTuay
— NPUrHIYEHHA Aerpafadlii HaTpinypeTUYHoOro NenTuay 3a
ZOMNOMOTOH0 iHribiTopa HenpunisuHy cakybiTpuny.

5. BpaxoByoumn NOTEHLINHO NO3UTUBHUIA €(DeKT Ha-
TPINYPETUYHMX NeNTUAIB Y rpyni NaUiEHTIB i3 NOEAHAHHAM
XPOHIYHOTO OBCTPYKTMBHOTO 3aXBOPHOBAHHS METEHb i
KapaianbHoi naronorii, HeobxigHO NPOAOBXYBATY AOCHI-
IDKEHHS! B LM ranyasi, Wo 3MOXyTb AaTy BaroMi HayKoBi
aprymMeHTU LWoao HeoOXigHOCTI BBEAEHHS npenaparis
KOMGiHOBaHMX BrioKaTopiB peLienTopiB aHrioTeH3nHy —
BancapTaHy 3 iHribiTopom HenpuniauHy cakybiTpunom.
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l. 0. MenbHHUyK = *AE M. A, LLlapaeBa'=CE, B. H. KpamapboBa=CE, B. I. Ausory6 -AF

HauioHanbHUI MeanuHKMiA yHiBepeuTeT imeHi 0. 0. boromonbugs, M. Kuis, YkpaiHa

A - KOHLIEMNLLS Ta AU3aMH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHSA CTaTTI

MeTa po60oTm — 3'AcyBaTh NEPCMeKTUBM 3aCTOCYBaHHSA NpenapariB CipKOBMICHWUX aMiHOKUCIOT Ha BioCUHTe3 TpUMeTUNaMiH-
okcuay (TMAOQ) B opraHiami ntoguHu.

Mikpobiom KULLKIBHWKa Ta NPOAYKTW MOro 0BMiHy AOCTIEKYIOTH K HOBY TEPaANEBTUYHY MilLEHb NS NiKyBaHHs CepLEeBO-CyaANH-
HUX, HEBPOMOTiYHMX | MeTaboniYHMX 3axXBOPtOBaHb. beayMoBHUM € BNnMB Mikpobiomy KWLLIKIBHUKA Ha 300poB’s nioanHn. Came
rioro metabonitu, 3okpema Tpumetunamid (TMA), TMAO Ta aMiHOKWCIIOTM NNna3smu, BigirpakoTb BaXIMBY PoOrib Y MEXaHi3max
BUHUKHEHHS 6araTbox 3axBoptoBaHb. CHTes TMAO npsmMo 3anexuTs Big Takux hakTopiB, Sk AieTa, CTaH MiKpoBioMy KuLLIKiB-
HUKa, reHeTUYHI 0COBNMBOCTI MOACHKOMO OpraHiamy (aKTUBHICTb i BUA NeYiHKOBOI (hnaBiHMOHOOKCUreHaan). BogHouac BCi L
chakTopy MOXYTb BNNMBATM HA OOMiH CiPKOBMICHUX aMiHOKUCIOT B OpraHiami MioanHW. | HaBnakw, CipkOBMICHI aMiHOKMCIIOTH
30aTHi MoZentoBaTy CTaH MIKPOBIOMY KULLIKIBHUKA 1 @KTUBHICTb NEYiHKOBOT hnaBiHMOHOOKCUTEHA3M.

HuHi yumano npenapartis CipkOBMICHUX aMiHOKUCIOT LLIMPOKO BUKOPUCTOBYIOTb Y TEPANEBTUYHIA NPaKTULL (TaYpUH, METIOHIH,
FRYTaTioH), 30kpema Ans MetaboniuHoi kopekLii 6araTbox cepLieBo-CyANHHIX | MeTabomiHHNX 3aXBOPIOBaHb. IXHiil BNAMB Ha
CTaH MikpobioMy KWLLKIBHMKA Ta 1Oro MeTaboniTiB BUBYEHO HEQOCTATHLO. [10 LbOro Yacy He 34iNCHUNM MacLUTabHi KNiHiYHi
[OCRiMKEeHHS LWOA0 3acTOCYBaHHS NpenapariB aMiHOKUCIOT Ans 3MeHLeHHs piBH TMAQO nnas3mu, xoua LS nepcrekTvea
€ UikaBo. MOXNMBICTb BUKOPUCTAHHS TaypuHy CyMHIBHA, OCKiNbky BiH BNAMBae Ha CTaH MiKpOOIOMY KULLKIBHWKA B HaLBU-
cokux gosax (noHag 3 r/goby), Wo MOoXyTb CnpuumHATY NoGiyHi edpekTw. Mpenapath rnyTaTioHy Bigpi3HAIOTECA HU3LKOKO
6iogocTynHicTio Yepes 1oro ¢i3nko-XiMiYHi BNacTMBOCTI, TOMY i He Habynu NOLUMPEHHS B TEpaneBTUYHIl npakTuui. 3acobu,
LLIO MOTEHLIO0Tb CUHTES Iy TaTIOHY, SK-OT NpenapaTy ceneHy (Yepes akTuBaLlito ryTaTioHpeayKTasu), rMyTopeaoKCuHK, AesKi
6inku Tennosoro woky (HPS70), HegoctaTHbO BMBYEHO in Vivo. MNpenapaTtyt METIOHIHY, Ha Xanb, 36inbLwytoTb piseHs TMAO
nnasmu.

BucHoBku. He3paxatoum Ha rmmnboKy naToreHeTUYHy CrnopigHeHICTb 06MiHY CIpKOBMICHWMX amiHoKMcnoT i cuHTesy TMAO,
nepCnexkTMBa 3acTOCyBaHHS Npenaparis LMx aMiHOKUCNOT Anst 3HMxkeHHs cuHTedy TMAO € cymHiBHOR. Mpobnema 3HKEHHS!
cuHTe3y TMAOQ B opraHiami NI0AMHN 3anULLAETLCS HEBUPILLEHOD, NOTPebye NPOLOBXKEHHS MOLLYKY NEPCNEKTUBHUX naTore-
HETUYHO 0BrPYHTOBAHWX MeaNYHUX 3ac06iB KopeKLii.

Prospects for the sulfur-containing amino acids medicines usage
for trimethylamine-N-oxide biosynthesis modulation in humans

I. 0. Melnychuk, M. L. Sharaieva, V. N. Kramarova, V. H. Lyzohub

The aim: to identify prospects for the sulfur-containing amino acids medicines usage for trimethylamine oxide (TMAOQ) bio-
synthesis modulation in humans.

Intestinal microbiome and its metabolic products are currently widely discussed as a new therapeutic target for the treatment of
cardiovascular, neurological and metabolic diseases. The effect of the intestinal microbiome on human health is unconditional.
Its metabolites, including trimethylamine (TMA), TMAO and plasma amino acids, play an important role in the mechanisms
of many diseases. The synthesis of TMAO directly depends on such factors as diet, intestinal microbiome status, genetic
characteristics of the human body (activity and type of hepatic flavin monooxygenase). At the same time, all these factors are
also able to affect the metabolism of sulfur-containing amino acids in the human body. Conversely, sulfur-containing amino
acids are able to simulate the state of the intestinal microbiome and the activity of hepatic flavin monooxygenase. Today many
sulfur-containing amino acid drugs are widely used in therapeutic practice (taurine, methionine, glutathione), including for
the cardiovascular and metabolic diseases treatment. Their effect on the state of the intestinal microbiome and its metabo-
lites is still unexplored. There are currently no strong clinical studies for the use of amino acid preparations to reduce plasma
TMAO levels, although this perspective is interesting. The possibility of using taurine is questionable as it affects the state of
the intestinal microbiome in ultra-high doses (more than 3 g/day), which can cause side effects. Glutathione drugs have low
bioavailability due to its physical and chemical properties, and therefore have not become widespread in therapeutic practice.
Drugs that activate glutathione synthesis — for example, selenium derivatives, glutoredoxins, some heat shock proteins (HPS70)
actions are not studied in vivo enough. Unfortunately, methionine preparations, on the other hand, increase plasma TMAO
levels.

Conclusions. Despite the deep pathogenetic affinity of sulfur-containing amino acids and TMAO synthesis, the prospect
of using these amino acids drugs to reduce TMAO synthesis is questionable. The problem of reducing the synthesis
of TMAO in the human body remains unsolved and requires further search for promising pathogenetically drugs for its
correction.
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Review

MikpoGiom KuLLKiBHMKA Ta NPoayKTH Moro 06MiHy Jochi-
IDKYIOTb $IK HOBY TepaneBTUYHY MilleHb 415 MiKyBaHHS
CEpLEBO-CYANHHUX, HEBPOMOriYHMX i MeTaboniyHmnx
3axBoptoBaHb. MikpoGiom KULLKIBHMKA MOXeE BMnMBaTit
Ha opraHism noauHu i 6esnocepeaHbo, i Yepes CBoi
meTabonitu: TpumeTunami (TMA), TpumeTUnamiHokeus
(TMAO), KOpOTKONAHLIIOTOBI XXMPHI KUCIOTM Karny, KOBYHi
KMCINOTW, aMiHOKMUCINOTY Ta XUPHI KUCMOTU NNa3mu, — LWo
MOXYTb NPSIMO YM ONOCEPEAKOBaAHO BNAMBATK Ha ¢hisio-
norito rocnogaps [23].

3asHaumMmo, Wo BinkM TBAPUHHOMO MOXOMKEHHS
(MOMOYHMX NPOAYKTIB | YEPBOHOTO M'ica) CTUMYIOTH
BUPOBNEHHS TOKCUYHMX eHA0reHHUX N-HiTpo3ocnonyk y
KULLEYHMKY MtoanHm (kpesonis). Ocobrnee 3HauyeHHs Mae
Taka ToKkcuyHa crnonyka, sk TMAO — metabonit koMeH-
CanbHUX MiKpoopraHiamis. [JoBegeHo, Lo LS pevyoBuHa
3MEHLLYE TPAHCMOPT 3BOPOTHOIO CUHTE3Y XONeCcTepuHy
Ta XXOBYHWX KUCMOT, NOPYLLYIOYM enimiHaLlito xonectepu-
Hy B kuwe4Huky. Pone TMAO B opraHiami noguHu goci
3anu1LLaeTbCsl HEOAHO3HAYHOM; | Xo4a B BinbLuocTi pobiT
MoKa3aHa Noro TOKCUYHICTb, Y HEBEMWKMX KiNbKOCTSX BiH
noTpibeH 4ns NiATPUMAaHHS HOPMAanbHOrO (OYHKLOHYBaH-
Hs1 Mikpobiomy kuLLKiBHUKa [11].

MeTta pobotu

3'cyBaT NepcrnekT1BK 3aCTOCYBaHHA npenaparis Cip-
KOBMICHMX aMiHOKucoT Ha BiocuHTes TMAQ B opraHiami
noaVHN.

Martepianu i meToAU AOCAIAKEHHA

Mig yac poboTy 3aiAcHUNM iHOpMALiRHMIA NOLLYK 3a [0-
NOMOrot0 NpoBiaHUX MixxHapogHux (PubMed, PubChem,
UpToDate, NCBI, Elservier etc.) Ta ykpaiHCbknX pecypciB.
Kntouosi cnosa nowwyky — TMAO, TMA, Mikpo6iom KuLu-
KiBHUKa, donaBiH-BMiCHI MoHookcureHasn (PMO), xoniH,
OeTaiH, METIOHIH, rOMOUMCTEIH, MMyTaTiOH, L-KapHiTWH,
TaypyH TOLLO.

PesyAbTati

TMAO - metaboniT MikpobioMy KWLLKIBHWKA, LLO YTBO-
PHOETBLCA 3 XOniHy, 6eTaiHy abo KapHiTUHY. 3a OCTaHHIMM
JaHumMK, hochaTnannxoniHOBIUA MeTaboMiYHUIA LUNSIX,
LU0 3yMOBIIEHNIA CTAHOM MIKPOBIOMY KULLIKIBHWKA, Bifirpae
BaXIMBY POfb Yy NaToreHesi iLuemivHoi xsopobu cepus
(IXC). Omxe, cuHTe3 TMAO 3anexuTb Bif Takux grakto-
piB: 4iETW, CTaHy MIKpOBIOMY KULLKIBHUKA 1 aKTUBHOCTI
nevyiHKoBOI chnaeiH-BMICHOT MOHOOKCHeHasm [17]. LLUnsxu
cuHTesy TMAO HaBeaeHo Ha puc. 1.

Binomi HeratusHi ecoektn TMA Ta TMAQ: 36inbLueH-
Hs ixHboro BMmicTy (TMA nonag 1,55 mkmons/n, TMAO
noHag, 29,15 MKMOnb/N) NOB'A3y0Tb i3 MeTaboMiYH1MM
NopYyLLEHHAMY (METabomiYH1M CYHAPOMOM, apTepianbHO
rinepTeH3icto, OKUPIHHAM, LiyKpoBUM diabeTom 2 Tuny, Anc-
ninigemieto, aTepocknepo3oM, HearnKkoroNbHUM cTeatore-
naTo30M, eHOOTENaNbHOK ANCHYHKLIEHD, NEPMAHEHTHUM
HU3bKOPIBHEBMM 3ananeHHM, TOLLO) Ta CepLEeBO-CyANH-
HUMY nogismu [32], a 3HvkeHHs koHUeHTpauii (TMA MeHwwe
Hxk 0,065 mkmons/n, TMAO meHLwe Hix 1,12 Mkmonb/n)
y Nnasmi KpoBi NMPU3BOAWTL OO OKCWUZATUBHOMO CTPECY,
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NOPYLUEHHS BiQHOBNEHHS B-KNiTWH, rinepiHcyniHemii.
3asHaummo, Lo 6e3 Hesenmkoro BMicTy TMAO Hemoxnu-
BWM 3a5MLLAETLCS HOPMaribHE PyHKLIOHYBaHHS! 3-KIiTUH
MigLNYyHKOBOI 3an03u, 06MiH iHcyniHy Ta ninigis [10,21].

PosrnsHemo wnsxu cuHtesy TMAO 3anexHo Big
JieTV Ta CTaHy MIkpoBioMy KULLKIBHUKA, iXHi 3B'A3KM 3
06MIHOM CipKOBMICHUX aMiHOKMCIIOT.

XOniH — He3aMiHHUI HYTPIEHT, WO € OOHWM i3 none-
peoHukiB cuHTe3y TMA B kuwkiBHWKY. Ha xoniH Garati
NPOOYKTW | TBAPMHHOTO (M'AICO, SINLLA, MOPENPOAYKTH,
MOIOYHI NPOAYKTH), | pOCAIMHHOTO (ropixw, Gpokoni, 606u,
puc) noxomxeHHs. Mig gieto xoniH-TMA-nia3u Mikpoop-
raHiaMiB XoniH nepeTBoproeTbea Ha TMA, skuin Hagani
wBmako nepetBoptoeTbes Ha TMAO nig Aieto neyiHkoBoi
®MO [17]. 3a ocTaHHIMK faHUMW, NPEOCTaBHUKNA POAWH
Clostridia (pig Firmicutes) Ta Enterobacteriaceae (pia
Proteobacteria) MoxyTb cuHTe3yBaT TMA 3 XoniHy:
Bacteroides thetaiotaomicron, Bacteroides caecimuris,
Limosilactobacillus reuteri, Clostridium innocuum,
Clostridioides mangenotti, Clostridium cochlearium i
Clostridium sporogenes. HaibinbLue BUBYEHO MEXaHi3M
nepetBopeHHs xoniHy B TMA E. coli MS 200-1 3a gono-
moroto cutC reHa B nnasmigax [45]. Bussnserscs, Wwo
nig BnnmBom aHtubiotukotepanii cuHtes TMA 3 xoniHy
Ta hocaTuannxoniHy pisko 3HUXKYETbCSH, a B pasi cka-
CyBaHHSI aHTUDIOTWKIB 3pOCTaE; Lie JOBOAUTL BaXIUBY
porb Mikpobiomy B Libomy npoveci [38].

B opraHi3mi nogvHm xoniH — BaXnuBe Jxepeno ans
CUHTE3y HepOTPaHCMITEPIB i KMITMHHMX MeMbpaH. BiH
6epe y4acTb y CUHTE3i Takoi aMiHOKUCIIOTH, Ik METIOHIH,
€ NOCTa4anbHMKOM METUIBHIX PYM; BNNIMBAE Ha ByrIe-
BOZHWIA 0OMIH, PEryIioYM PiBEHb iHCYNiHY B OpraHiami.
XoniH € renaTonpoTeKTopoMm i NINOTPOMNHUM 3acobomM, y
KOMIMMEKCi 3 NELMTUHOM CpUSiE TPaHCMOpPTY i 0BMiHy
XupiB y neviHui [17,38].

BetaiH (TpUMeTUNIAILUWMH) — BaXITMBWIA HYTPIEHT
Ta OavH i3 nonepefHukis cuHTesy TMA. B KULLKIBHUKY
CUHTE3YETLCA 3 XONiHY Mid BNAVBOM XONiHAEriAporeHasm
Ta betaiH-anbaeria-aerigporeHasy, a Takox Moxe Haf-
XOOWTW [0 OpraHiaMy NoauHu (MICTUTBCS Y MLIeHNL,
LunmHari, Bypsiky, Montockax Towo) [17,35,47]. 3anexHo
BiZ noTpebu, Bia 40 % 1o 70 % xoniHy, Lo HaaXxoauTb i3
ixeto, meTabonisyetbcst B 6eTaiH, a notiM y rmiumH [47].
LopnenHa notpeba noauHy B ek3oreHHoMmy Betaii cTa-
HoBuTb 9—15 1. B opraniami ntoauHm 6eTaiH 3nebinbLuoro
HaKOMWUYYETLCA B HUPKAX, MeYiHLj Ta roNoBHOMY MO3KY.
OTxe, 3p03yMinuM € NOTYXHWIA aHTUOKCUAAHTHUIA eCDeKT
6eTaiHy. Kpim Toro, BiH € BifOM1M OCMOMPOTEKTOPOM, LLO
NEPEBaXHO BUSBMSAETLCA B TKAHWHI FOMIOBHOTO MO3KY.
Bertait moxe iHribysatn NF-kB curHanbHui Lwnsx, i Tomy
XapaKTepU3yeTbCs NpoTH3anarnbHoto aieto [42]. Mig Bnnm-
BOM MikpobGioMy KuLLKiBHUKa BeTaiH NepeTBOpETLCS B
TMA 3a gonomoroto 6eTaiHpeaykTasm [42].

BetaiH ak noxigHa aMiHOKucnoT — GionoriyHo ak-
TWBHa crionyka (pasoM i3 METIOHIHOM i XONiHOM), OAMH i3
NPOBIZHMX JOHOPIB METUSIbHMX PN B OpraHiami. XoniH
30e6inbLLUIOro BUKOPUCTOBYETLCA [Nl CUHTE3Y HENPOTPaH-
CMiTEPIB | (hOPMYBaHHS KNITUHHUX MeMBpaH, @ METIOHIH
€ MpOoBIZHUM [pKkepenoM cuHTesy binka. betaiH moxe
KaTtanisyBaTu peakuii Ae3iHTOKCKKaLii roMouncTeiHy B
NeviHLi Ta HUpKax, BOAHOYAC NiABWMLLYHOYM piBeHb S-ade-
HO3UN-METIOHIHY [42].
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LlikaBoto € ponb 6eTaiHy B MeTaboniami CipkoBMmic-
HUX amiHokucnoT. [logaBaHHa GeTaiHy npusBoauTb A0
nepeBaXxaHHs YTBOPEHHSI METIOHIHY B METIOHIH-rOMO-
LIMCTEIHOBOMY LIMKIi, NiABULLYE CMHTE3 METIOHIHY Ta
S-afeHo3UN-METIOHIHY, L0 MaloTb renaTonpoTeKTOPHi
1 rinoninigeMiyHi BNacTUBOCTI, Ta 3MEHLLYE BMICT rOMO-
LIMCTEiHY, LMCTUHY, TaypuHy Ta rnyTaTioHy (puc. 2) [42].

MeTioHiH — anidaTMyHa cipkoBMiCHa He3aMiHHa
0-aMiHOKMCNOTa, WO Mae YHikanbHi NPOTEiHOreHHi
BMACTMBOCTI. XapaKTepu3yeTbCs NOTYXXHUMW aHTUOKCU-
JaHTHUMK, renaTtonpoTEKTOPHUMU, NPOTU3ananbHUMK,
NPOTEIHOTEHHUMM, MIMOTPOMHUMM, LUTOMOTEKTOPHUMU
BIACTUBOCTSIMU; MOXE 3YMUHATA NPOLECH anonTosy,
HopMani3ye obMiH XonecTepuHy, € aHTMgenpecaH-
TOM. METIOHIH HaaxoamMTb B OpraHiam NtognHM EK30r€HHO
(3 npoaykTamu, 30e6inbLLIOTo TBAPUHHOTO MOXOMKEHHS), @
TaKOX CMHTE3YETHCS KULLKOBO MiKpoBioTOH (Hanpuknag,
E. coli) [7,32,33]. 3 iHworo 60Ky, METIOHIH NOTEHLjtoe
NPOLECU CTapiHHS Yepes HaAMIPHUI CUHTE3 aHOMATTbHIX
6inkiB; i Le MOXe MOSICHATY HWKYY LUBMAKICTb CTapiHHS
y BereTapiaHuis [17]. SMEHLEHHS BXVBAHHS METIOHIHY
MOX€e HOpMarni3yBaTu cTaH Mikpobiomy KuLLKiBHUKa, 60
BiH € NEPEBaXHO NPOAYKTOM Xap4yBaHHS rpaMHeraTMBHOI
Ta aHaepobHOi chriopu. AKLLO BUHMKAE HECTa4a METIOHIHY
B JieTi, 3HWxKyeTbes piBeHb TMAO nnasmu, 36inbLuy-
€TbCS NPOAYKLIS KOPOTKOMAHLIOrOBUX XUPHUX KUCIOT
(ocobnvBo NponioHOBOI) BHACNIAOK 30iNbLIEHHS BMICTY
Bifidobacterium, Lactobacillus, Bacteroides, Roseburia,
Coprococcus, Ruminococcus i npoTu3ananbHux 6akTepin
Oscillospira Ta Corynebacterium [1,44].

F'omoumcTeiH — BiZoMMIN hakTop pr3NKy BUHVKHEHHS
IXC Ta iHWwMX cepueBO-CyAMHHMX 3axBoptoBaHb. Porb
BiTamiHiB B6 i B12 € ocobnuneo BaxnvBoto B MeTaboniami
CipKOBMiCHMX amiHokMcnoT. BitamiH B6 3abe3nevye npo-
Liecl He3BOPOTHOI TpaHcdochopunaLii romoumncTeiHy B
LMCTeiH, a Hagani B TaypuH Ta rnyTartioH. Bitamin B12
3aryyeHuit y npoLecu peMeTunsLii romouucTeiHy B Me-
TioHiH. BiTamin B12 moxe | cuHTE3yBaTMCA MiKpOhropoto
TOBCTOrO Ta NOYACTV TOHKOTO KMLLKIBHWKA, i 6eanoce-
penHbO BMAMBATU Ha CTaH MiKpoGioMy KuLKiBHMKA. 3a
OesKUMM JaHUMM, CRiBBIOHOLUEHHS LMCTEIH / METIOHIH
BiAnoBigae cniBBigHOLLEHH!o BiTaMiHiB B6 / B12 nnasmu
[9,24].

lnepromouucTeiHEMIS — BiZOMa NPUYMHA BUHUKHEH-
Hs1 eHgoTenianbHOT AMCYHKLT, L0 NEXWUTb B OCHOBI cep-
LIeBO-CYAMHHOI naTonorii. BoHa CnpuimHsie OKCaaTMBHMI
CTpec y KniTuHax eHgoTenito Yepes aktuauito HAO®-
oKcuaas i NpoLeciB TioNbHOI ayTookcuaaLlii, AeakTuBaLio
enpotenianbHoi NO cuHTasu, 36inblIeHHa akTuBaLii
B-nimdpouwie, a omxe i npo3anansHux npouecis. Pasom 3
TUM, FiNeproMoLMCTEiHEMIS NPU3BOANUTL A0 CTPECY EHAO-
nnas3matuyHoro peTukynymy vyepes opmysaHHsi 6inkoBoi
BiANOBIAi CEKPETOPHUMK Ta MEMOPaHHUMW NpoTeiHamMK,
Lo Garari Ha avicynbigHi 38'a3ku. Hanpuknag, cynbdoria-
purnokcuaasa eHaonNna3mMaTuIHoOro PETUKyIyMy KaTtanisye
de novo 3 BUBINbHEHHSAM BifTlbHUX €MEKTPOHIB | CUHTE30M
NepPOKCUAY BOLHHO, LLIO MOTEHLit0E OKCUAATUBHUIA CTPeC i
HaBiTb NPU3BOAUTL A0 anonTo3y [43].

Bertait — nonepepHuk rnytationy (GSH), sakun €
BiJOMUM aHTWOKCMAAHTOM, iMYHOPErynsaTOpOM, Hel-
pOMNpOTEKTOPOM, AE3IHTOKCUKAHTOM i renaTonpoTeKTo-
pom. Lnsx cuHtesy GSH HaBegeHo Ha puc. 3. HuHi GSH
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Lieta KnLwkiBHUK MNeyiHka CyavHun
XoniH Mikpobiom dMO Atepocknepos
N
BetaiH linepakTnBauis
1 ™~ TpomBouuTiB
L-KapHIiTUH +—
Eprorein 7>| TMA |——[TMAO |
TMA, TMAO ‘ ‘

Puc. 1. Cuntes TMAO.
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Puc. 2. MeTioHiH-roMoLMCTeiHOBIA LK.
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Puc. 3. CuHTe3 rnyTaTioHy B renatowuTi.

MPOMOHYIOTb BUKOPWUCTOBYBATU ANA NikyBaHHS meTabo-
MiYHMX NopyLLEeHb (LlyKpoBOro aiabeTy, cTearorenarosy),
B OMOMOMKyBanbHii Tepanii Ta, 3a AesKUMU AaHUMK,
Anst HopmManisauii ninigHoro o6miHy [22,28]. Binomo, Lwo
GSH Bigirpae kno4oBy porb y MOAYNSALIi OKUCHO-BIBHOB-
Horo cepeposuLa B peuentopax N-metun-d-acnapraty
(NMDA), 3okpema peryrntoe ixHro adiHHICTb i 30yanmBICTb
[22]. Okpewmi aBTOpYM BBaXakTh, Wo GSH moxe npoTu-
JiAT eKCaWTOTOKCUYHOCTI HEMPOHIB, a Le BigKpuBae
nepcneKkT1BK ANs MiKyBaHHA ayTuamy, Wn3odpeHii Ta
iHLLMX NCMXiYHMX 3axBoptoBaHb [3,13].

GSH mae npoTunyxmuHHI BNacTUBOCTI, WO pearni-
3yI0TbCA BHACNIZOK akTMBaLii YHKUiA nimdouunTiB i
HatypanbHux kinepis (NK-knituH). Ane ui cami npouecu
MatoTb Npo3anasnbHuii xapakTep: BigbyBaeTbCs akTMBaLlis
HenTpoginbHOro tharoLmTosy, nimdoLmTapHoi nponide-
pauii Ta nigBuLeHHs LMToTOKCUYHOCTI NK-KniTuH [34].

BHacnigok aHTHokcuaaHTHUX Bnactusocten GSH
MOXe 3HWXyBaTh piBeHb TMAO nnasmu LUNSXOM 3HU-
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XEHHSI OKCMAATMBHOIO CTPECY EHAO0MNa3MaTUyHOro
PETUKYNyMy KniThH [40].

Btim, HUHI 3acTocyBaHHs npenapatie GSH He no-
LUMPEHe B MEOMWYHIl NpakTuui Yepes 0OMexXeHHs!, Lo
MoB’si3aHi 3 PO34MHHICTIO, abcopbLieto Ta cTabinbHICTIo,
— [0Ci He BOAETLCS AocsArTv HeobxigHoi BiogocTynHocTi
[18]. MponoHytoTb BUKOPUCTOBYBATU NpeKypcopu Ta
OKpeMi oro MetaboniTn Ans nigBULLEHHS! PIBHSI BHY-
TPILHBLOKNITUHHOTO GSH (rMiumH, BIOHIH CynbgOKCUMIH
Towo) [18,23].

LLInpoko 06roBopIot0TH BUKOPUCTAHHS INYTOPEAOKCH-
HiB (HeBenuki Ginkw, WO MICTUTb LUMCTUH B aKTUBHOMY
LIEHTPI) Ak [kepena CUHTe3y rmyTaTioHy. [myTapenokcuHm
BigkpuTo B 1976 poui; 3a BigomocTaMM haxoBoi nitepa-
TYPW, BOHW Mal0Tb aHTMILLEMIYHI, KAPAIONPOTEKTOPHI, aH-
TURINieMiYHi, aHTYKaHLEPOreHHi Ta LlepebponpoTEKTOPHI
BNACTMBOCTI. [MyTOPEAOKCHHM MOXYTb CUHTE3YBaTUCh
E. coli. BinbLuicTb iXHiX BNacTMBOCTEW AOBEAEHO in vitro,
TOMy NoTpebytoTb noganbLumx gocnigpkeHs [30].

Perynsitopom cuHTe3y GSH BBaxatoTb TakoX OKpeMi
Ginku Tennosoro woky, Hanpuknag HPS70, xoua ixHi
BNAacTMBOCTI in VivO TakOX BMBYEHO HedoCTaTHLO [8].
306inbLueHHs cuHTedy HPS70 Moxe nigBuLLlyBaTh CUHTE3
kniTuHamv GSH sik aHTMOKCUAaHTa Ta OgHOYaCHO NOTEH-
Liitoe cuHTE3 peakTuBHMX hopm KucHio [14]. Llikasoto €
ponb GSH / HPS70 mexaHiamiB y natoreHesi eHOoreH-
HOI KapaionpoTeKLii, sIK-0T 36iNbLUeHHs eKcnpecii reHiB
HPS70 i, BignosigHoO, MOro piBHS B KPOBOTOKY, LU0 Mae
aHTHILLEMIYHMI edhekT [46].
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LLle oanH Hanpam cTumynauii cuHTedy GSH — Buko-
PUCTaHHS NOXIAHWX CeneHy, Lo MOXYTb NiaBULLYBaTH 1
aKTUByBaTy rnyTatioHnepokcuaasy [4]. MNpote npsmuia
3B’A30K MiXk BMiCTOM CMOMyK CENneHy B TKaHUHaX Ta akTue-
HICTIO IMyTaTIOHNEPOKCWAA3N Ha TBAPUHHWUX MOLENSX He
BUSIBUNW [26]. [loBEAEHO TOKCUYHICTL CMONYK Ceneny ans
TBapWH, LLO 3yMOBIEHO AY>KE MarIok PisHNLEI0 MiX Tepa-
NEBTUYHOI Ta TOKCUYHWUMM Jo3amu. Kpim Toro, Tokcuy-
HICTb CMONyK CeneHy Ayxe BapiabenbHa 3anexHo Bif
TWNY CNOIYKM (CENEHIT HaTpito, ceneHar HaTpito, AUdeHin
[VCENEHIT, CENeHoLMHAT, CENEHMETIOHIH, CeNeHLUCTEIH,
CeneHrnyTaTioH TOLLO), 403U, METOAY BBELAEHHS, Npu-
MIMaHHS iHLWKX NpenapariB Ta cTaHy opraHiamy. Cronyku
CerneHy MatoTb Pi3Hi BNACTUBOCTI: ANMeHIn auceneHis xa-
paKTepu3yeTbCs rinoninigemiyHnM, renatonpoTEKTOPHUM,
MPOTVBMPA3KOBMM Ta aHTUAENpecBHUM edektamu [19],
CeNneHMETUIICENEHUNCTEIH YNHNTD MPOTUMYXIMHHY Aito
[26] Towo. BiogocTynHicTb CeneHy Ta oro NOXiaHUX Ayxe
BapiabenbHa, 3anexuTb Yy TOMY YACHI Bif CTaHy MiKpo-
Hiomy kuwwikiBHuka [31]. Jito cnonyk ceneHy Ha opraHiam
TIOAVHN BUBYEHO HEA0CTATHBO, a OiNbLUICTb A0OCHiAKEeHb
3qjicHUNIM Ha NabopaTopHMX TBapuHax Ta in vitro [19].

L-KapHIiTUH — e oanH gieTuyHuiA nonepeaHuk TMA,
30e6inbLIoro MICTUTLCA B YEPBOHOMY M'SICi Ta MOMOY-
Hux npogykTax. LLloneHHa notpeba B L-kapHiTuHi gyxe
BapiabenbHa, agxe BiH MOXe CMHTE3yBaTWCS B OpraHiami
TIOAVHM 3 METIOHIHY Ta nisuHy (puc. 4).

Y Hopwmi piBeHb abcopbuii AieTMYHOrO L-KapHiTUHY B
TOHKOMY KULLKIBHUKY CTaHOBUTb 54—87 %, ane moxe 3Hu-
xyBatucs Ao 14-18 %, y pasi HaaMipHOro HaAXOMKEHHS
3 Keto. L-kapHiTuH, Lo He abcopbyeTbCst, BUKOPUCTOBY-
€TbCA MiKpOBIOMOM NS CUHTE3Y KOPOTKOMaHLIOroBMX
XWpHWX kucnot, a Hagani TMA [17]. Bussunu, wo ak-
TUBHICTb cMHTE3y TMA 3 L-kapHiTuHy gososanexHa [20].
3a gaHumu €Bponeicbkoi acoujaLlii 6e3neku ixi, Hemae
YiTKNX 0OBMeXeHb LLoAEHHOro Npuiiomy L-kapHiTuHy. Brim,
3a gaHumm Spanish Agency for Food Safety and Nutrition,
pexkoMeHA0BaHO NpM3HaYeHHs L-kapHiTuHy rigpoxnopuay
[0 2 r/no6y, a L-kapHiTuHy Taptpaty — Ao 3 r/goby, BuLLj
[031 BBaXatoTb npoateporeHHuMu [17]. TMA cuHTe3yeTb-
€81 3 L-kapHiTuHy nig fieto kapHITMH okenpopeaykTaau [20].
Cxema cuHTesy TMAO 3 L-kapHiTuHy HaBeeHa Ha puc. 5.

Llikago, wo ans cuHtedy TMA 3 L-kapHiTuHy noTpibex
KVCEHb, | TOMy Ha e 34aTHi dhakynsTaTuBHi aHaepobu
abo aepobHi npeacTaBHUKK Mikpobiomy. Ha TBapuHHin
mogeni BusiBunu, Lo 6e3 Mikpobiomy kuLukiBHUKa L-kap-
HITUH He Moxe cuHTe3yBaTUcs. OTXe, aKTUBHUIA CUHTE3
TMA 3 L-KapHiTUHY NpsiMO 3anexuTb Bif CTaHy KULLKO-
BOro Mikpobiomy. Ha TBapuHHUX MOZENSX BUSIBUMW NEBHI
MiKpOOHi komnnekcy, Lo NoTeHUiloTb cuHTed TMA, a
Hapani TMAO, i Tomy MatoTb NpoaTEPOreHHUIA BNMB. Tak,
BUCOKWI BMICT E. timonensis i P. penneri NoTeHL;ol0Tb
cuHTe3 TMA y MuLLel; 3a iHWMMKU gaHuMK, HagmipHa
KoHUeHTpauis Acinetobacter calcoaceticus xapaktepHa
Ans ocib, ski BXMBatoTb 3abarato L-kapHiTuHy, Ta nigsu-
wye cuHtes TMA [29].

HWHi L-kapHIiT1H LUMPOKO 3aCTOCOBYHOTb Y NPAKTUYHIN
MEeAMLMHI B KOMMIIEKCHOMY iKyBaHHi IXC, LykpoBoro fja-
6eTy 2 TMnY, 3aXBOPHOBaHb HEPBOBOI CUCTEMM Ta NEYIHKA.
Bigomi 10ro aHTMaTeporeHHWA, aHTMOKCUAAHTHUIA, NPOTK-
3ananbHUi, renaTonpOTEKTOPHWUI | KAapAiONPOTEKTOPHWIA
edpekTy [25,27]. MNoTyXHUIN KapaioNPOTEKTOPHUIN edhekT
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L-KapHIiTUHY CNPUYMHEHWIA OTO 30aTHICTIO HOpManisy-
BaTW eHepreTMyHuin MeTabonism Miokapaa BHACNigoK
cTumynauii npoueciB MiTOXoHgianbHoi B-okcuaauii Ta
NOKPALLEHHS TPAHCMOPTY AOBrOSIaHLIOIOBUX KUPHUX
kucnot [25]. AueTun-L-kapHiTuH, oguH i3 MeTaboniTie
L-kapHiTUHY, — BiJOMMWI HEPONPOTEKTOP, KW BUKO-
PUCTOBYIOTb MPW BEOEHHI XBOPUX i3 NMEYIHKOBOI €H-
Lecbanonarieto, AeNPECUBHUMI CTaHaMW, NaLjieHTiB i3
xBopobamu AnbureriMepa Ta MaHrTiHITOHa, a Takox npu
iLleMiYHOMY iHCynbTi [27]. L-kapHiTUH MOXe KoperyBaTu
enpoTenianbHy ANChYHKL, 0BMiH KarbLiito, MeTaboniam
NiNigiB i NOKpaLLyBaTV YyTAMBICTb TKaHUH A0 iHCYMiHY [29].
Besneka npuimMaHHs npenaparis L-kapHiTuHy goBeaeHa
B BaraTbox gocnimkeHHsx [25,27,29]. OcTaHHiM Yacom
06roBOPIOKOTL aHTUILLEMIYHI edhekT AoAaTKOBOrO Npu-
3Ha4yeHHs npenapaTiB L-kapHiTUHY B pasi BUHWUKHEHHS
KapgioBackynspHWX nogiji. Liei BnnmB NOSCHIOIOTb 0ro
AHTWUOKCUAAHTHUMM Ta NPOTM3ananbHUMK BNacTUMBOCTS-
mu. BTim, aHTuiLeMiYHi BNAaCTMBOCTI Mpenaparie npena-
paTiB L-kapHiTuHy oci He NigTBEPIKEHO 3a JONOMOrOH
NOABIMHUX CRINUX paHAOMI30BaHMX AOCMiAXeHb Ha
BENMKMX KoropTax nauieHTis [25,27].

EproTioHeiH (noxigHe ricTuanHy) — LLie 0OaHe HKeperno
cuHTesy TMA Mikpo6ioMOM KWLLKIBHWKA Nif, BNIMBOM
eproTioHasun. EproteiH MicTUTbCS nepeBaxHo B rpubax,
M’AICHWX CybnpoayKTax Ta okpemux Bugax 6obosux [17].

Kpim Toro, TMAO 1a TMA moxe GesnocepeHbo
HagxoamTu 3 xeto (30ebinbLLoro MICTUTLCS Y CTpaBax
i3 pubu). MonoenHa TMA, WO HaOXxoauUTb, NEPETBO-
proeTbest B TMAO 6e3nocepeHbo B KULWIKIBHUKY Mg
gieto TMA-pepykTasn. Okpemi rpamHeraTusHi 6akTepii
MOXYTb CUHTE3yBaTh TMA-MOHOOKCUIreHasy, Lo TaKoX
3abesneuye cuHtes TMAO. [esiki Buan nakrobaktepin,
PYMIHOKOKIB | EHTEPOKOKIB Be3nocepeHb0 6epyTb y4acTb
y aerpagauii TMA ta TMAO yepes aumeTunamit i gop-
manbgerig 3a gonomoroto TMA perigporenasu ta TMAO
anmvetunasm [12,17].

Bussunu, wo ao HagmipHoro cuHTedy TMA B KULLIKIB-
HWKY NpU3BOAATL OUMLLIEHI BYrneBoay, ybTpaobpobneHi
NPOAYKTY, LITYYHI NifconompKyBadi, a Takox HeoCTaTHe
BXXMBAHHS! Xap4OBWX BOSTOKOH, LLIO XapaKTePHO AMs CTaH-
JAPTHOI aMEepUKAHCLKOI AIETU Ta CNPUYMHSE 3anasibHi
3MiHW B MiKpobIOTi KuLweyHuka. Taka gieta npu3BoanTb
[0 36inblueHHs KinbkocTi Firmicutes i Proteobacteria,
3MeHLUEHHS KinbkocTi Bacteroidetes y mikpobiomi. 3
iHWworo 6oky, pospisHatoTe TMAO-npoayKyBanbHWiA de-
HOTUN MIKPOGIOMY KULLIKIBHWKA, LLO BKItovae HakTepii 3
Takumu napamu rexis: CntA/CntB ta YeaW/YeaX. [Jo Hux
Hanexatb NpeacTaBHUKKM podie Gammaproteobacteria
(E. coli, Citrobacter, Klebsiella pneumoniae, Providencia
Ta Shigella), Betaproteobacteria (Achromobacter),
Firmicutes (Sporosarcina) Ta Actinobacteria. BakTepii 3
reHamu knactepa Cut (CutA, CutB, CutC, Cut D) neBHoto
Mipoto MoxyTb cuHTe3yBatn TMA: Streptococcus sanguis,
Desulfovibrio alaskensis, Desulfovibrio desulfuricans,
Acinetobacter Ta Serratia [17,41].

Bigoma ponb aietn, Garatoi Ha cipkoBMicHI ami-
HOKMCNOTU, B naToreHesi GinbwocTi meTabomniuHmx
3aXBOPOBaHb: METADOIMIYHOTO CUHAPOMY, OXKUPIHHS, Liy-
KpoBOro AiabeTy 2 Tvny, HeankoronbHOro cTeaTorenaroay.
OcobnrBo HaronoLLyTb Ha NPOBIAHIN porni HaaMIPHOTO
BXWBaHHA LMCTeiHy (noHaa 5 % Bif pauioHy) Ta HecTaui
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METIOHIHY, 60 BOHW € aHTaroHiCTaMu Nif 4ac BUBINbHEHHS!
Cipku. MeTiOHiH crnpusie CUHTE3Y XOniHY, | BHACIIAOK LibOro
HopMarniaye cuHTe3 dpocconiniais i3 Xupis, 3MeHLLYE Bia-
KrageHHs HeMTpanLHOro Xvpy B nediHLi. BiH 6epe yyacTb
y CWHTE3i aZpeHaniHy, KpeaTuHy, akTUBYE Ail0 HWU3KM
TOPMOHIB, (hepMeHTiB, LiiaHokobanamiHy, ackopbiHOBOI Ta
dhonieBoi KMCNOT, 3HELLKOAKYE OKPEMi TOKCUYHI PEYOBUHI
LUNSXOM MeTUMtoBaHHS. Mo3nTUBHI eheKT METIOHIHY
MOSICHIOIOTb HE TiMbKW MOro aHTUOKCUAAHTHUMM BNacTu-
BOCTAMM (MOXe ByTv LJOHOPOM METUIBHUX Tpyn), ane i
3AaTHiCTIo 6yTV HaNBaXXNMBILLIMM [OHATOPOM Cipku [39].

Cipka — XUTTEBO BaXNMBWIA MiKpOENEMEHT Ans
niogunHu. Came 3aBasaku cipui Ti CNonyk1 MaroTb NOTYXHi
AHTMOKCMAAHTHI BNacTMBOCTI, 3abe3neyyoTb CUHTE3
rMyTaTioHy, CyNnepoKCMaaMCTYTasn, HA3KN (hepPMEHTIB
3aniso-cynbgypHoro o0bminy, Tpancnaujto PHK y knitu-
Hax, TpaHcnopT i nobygosy GinkiB Towo. CipkoBMiCHI
aMiIHOKMCIIOTU (METIOHIH, LMCTEiH, TaypuH) HeoOXiaHi Ans
3anobiraHHs HAKOMMYEHHIO TPUITILEPUAIB B aAUNOLMTAX i
renatoumTax. MpoaykTv kataboniamy LMCTeiHy 3B'13yt0Tb
CipKY Ta 3HWXYHOTb il aKTUBHICTb Ha IHLLIKX METAOOMIYHMX
wnsxax [36,39].

3ayBaxumo, WO AjeTa, 6arata Ha LMCTEIH, MOXe
npuckoptoBat cuHTe3 TMA 3 xoniHy Ta GetaiHy B
KULLKIBHWKY Mg BNAMBOM 3Ae6inbLIoro rpaMHeraTueHol
mikpodpriopw [6].

e ogHa BaxnuBa CipkoBMiCHA aMiHOKMCnoOTa —
TaypuH. Lle 3amiHHa cipkoBmicHa amiHOKMCROTa, WO
He Gepe yyacTi B cuHTE3i GinkiB Ta rmtokoHeoreHesi. Ha
HbOro GaraTi Taki TKaHWHW CCaBLIiB: CKeNeTHi M'a3u, ne-
YiHKa, TPOMOOLMTH, NENKOLMTM Ta POriBKa, @ TAKOX BOHA
MIiCTUTBCS B ENEKTPUYHO aKTVUBHWX TKaHUHaX — cepui Ta
rofloBHOMY MO3Ky. B opraHiami ntoguHm BiocuHTes TaypuHy
BiAOYBa€ETLCA B HUPKAX, NEYiHL, B HEBEMNMKIN KiNbKOCTi — B
rOfIOBHOMY MO3KY. PO3pi3HSTb ABa LLUMSIXU EHOTEHHOTO
CUHTE3Y TaypuHy 3 UMCTETHY: Yepes UMCTEIHOBY KUCNOTY
Ta rinotaypuH (puc. 6) [2].

Bnnue TaypuHy Ha cTaH MikpoBiomy KuLLKIBHUKA He
OfHO3Ha4HMI. 3 0gHOrO 6OKY, BigoMa Moro posib B OOMiHi
KOBYHUX KMUCMOT i MiCLieBUIA NpoTM3ananbHuii edexT,
LU0 € MOXNVBUM MOSICHEHHAM 10r0 NO3UTUBHOI Aii npu
3ananbHKX 3aXBOPHOBAHHSIX KULLKIBHKKA. 3 iHLLOrO BOKY,
TaypuH LWBWAKO METaboni3yeTbCs B TOHKOMY KULLKiB-
HUKY aHaepobHoto Mikpodnopoto, ocobnmeo E. coli Ta
Proteobacteria, i e CNpU4MHSAE MOr0 HE3HAYYLLY MiCLIEBY
Airo. Nuwe B pasi NpuiiMaHHsa HaABUCOKUX [03 TaypUHy
(noHag 3 r/goby) moxnvBa peanisavis Moro npotuaa-
nanbHKUX ¥ iIMyHOMOAYMNOBaNbHUX BNacTMBocTel [2].
HesBaxatoun Ha BCi NO3UTUBHI edpekTy TaypuHy, Moro
HaaMmipHi gosm (6inble Hix 3 r/goby) MOXyTb NpuU3Bo-
AUTY [0 MOLUKOAXKEHb HUPOK Yepe3 MOTEHLiloBaHHS
eHfoTenianbHOT ANCKYHKLUIT Ta rinepcekpewii consiHol
KMCNOTM B LLYHKY BHACNiLOK BMMBY Ha 0OMiH KanbLiito
[15,16,37].

MepcnekTrBHUM HanpsMoOM BnnuBY Ha GiocuHTE3
TMAOQ HuHi BBaXarTb 3aCTOCYBaHHS aHTMOaKTepianb-
Hoi Tepanii. MponoHyTb BUKOPUCTaHHA npenaparis
LUMPOKOrO CnekTpa, HaivacTiwe — LuunpodnoKcaLmHy
3 METPOHifa3onomM, pigwe — BaHKOMILUHY, cynbgary
HeoMiumHy abo MeTpoHigasony 3 amniumniHoM. Taka
Tepanis Mae goBefeHy e(eKTUBHICTb — CMPUYMHSE
cyTTeBe 3HUXeHHs piBHA TMAO nepeayciMm BHacniaok

Orasam
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Tabnuus 1. Peaynbratit NOpiBHANBHOTO OLHIOBAHHS BNAMBY BCiX CipKOBMICHMX cnonyk Ha cuHtes TMAO

PevyoBuHa [lokniHiyHa Ta kniHiyHa | MoGiuHi peakuii BHecok y cuHtes TMAO
edeKTUBHICTb

MerTioHiH

TaypwH

InyTartioH

AHTUOKCMAAHTHA, renaTonpoTEKTOPHa,
npoTuaanarnbHa, NpoTeiHoreHHa,
NiNOTpONHa, UMTONOTEKTOPHA

MpoTusanankHa, imyHomonynroBaana

AHTUOKCWAAHTHA, IMyHOPErynsaTopHa,
HEeNpONpPOTEKTOPHA, AE3IHTOKCUKALiNHA
Ta renaTonpoTekTopHa

36inbLye BMict TMAO
B KPOBI
cnopu

[osa noHap 3 r/poby
MOXe 3HUXyBaTH
piBeHb TMAO, ane mae
TOKCWUYHWIA BNNWB

Mae Huabky
6iogocTynHicTb

MoTeHuitoe npoLecu cTapiHHsA, NOCUMIOE PiCT
rpamMHeraTMBHOI Ta (hakyrnsTaTMBHO aHaepoGHOT

CnpUYnHSIE NOLIKOMKEHHS HUPOK Yepe3
NOTEHLil0BaHHS eHAoTeNianbHOT ANCYHKLUT,
rinepcekpeLito CONAHOI KUCNOTH B LLNYHKY [fosax
BHACIIJOK BNNWBY Ha 0OMiH kanbLiito

Mae nposananbHi BNacTuBOCTi, MiABALLYIOYM

akTuBHiCTb NK-kniTuH, nponidepadito NiMgpounTiB  LUNSAXOM 3HWKEHHS CTpecy
i nponichepatusHWiA harounTos

[oTeHUitoe cMHTE3

TMAO rpamHeraTMBHo

Ta (paKynbTaTBHO
aHaepo6Hoto Mikpodbropoto

Moxe 3meHLLyBaTH CUHTE3
TMAO nuiLe B HaaBUCOKUX

3meHwye cuHtes TMAO

€HOoNNa3MaTuyHoro
peTukynymy

3HWDKEHHS! MOTO CUHTE3Y 3 AIETUYHMX NONEPEAHUKIB (XO0-
niHy, 6eTainy Ta L-kapHiTuHy). MpoTe nicns npunuHeHHs
nikyBaHHs nokasHukm TMAO WwBmMaKo noBepTalTbCs A0
BUXigHWUX 3HaYeHb. TpuBane NpUUMaHHS aHTUGIOTUMKIB
HE pekoMeHZoBaHe Yepe3 hOpMyBaHHS aHTMGIOTHKO-
pes3nCTEHTHOCTI Ta penonynsuii mikpobiomy. Kpim Toro,
He 3aBXAM Npu3HadYeHe NikyBaHHS MOXEe 3HULLMTK Na-
TOreHHy MIKpodriopy, ane ofgHO4aCcHO 3HULLLYE KOPUCHI
GakTepii. He Bapto 3abysatu i npo cnabky gokasoBy
6asy 3acTocyBaHHsA aHTUGIOTVKOTEPANii AN 3HWKEHHS
TMAO [17].

OcTaHHbO, 0AHAK HE MEHLU BaXITMBOK NMaHKO
cuHtesy TMAO € ioro cuHTes i3 TMA B neviHui. TMA,
CUHTE3YKYNCb NEPEBAXHO B TOBCTOMY KMLLKIBHUKY,
BCMOKTYETbLCS B MOPTanbHWIA KPOBOTOK, Y NEYiHUi ne-
peTBoptoeTbest HAa TMAQ nig BnMBOM hnasiH-BMICHKX
MOHoOKcureHas. PospisHstoTb n'ate rexis MO (hFMO1-
5), wo nokanisytotees B 1 xpomocomi, a FMO5 — we B
5 xpomocomi. PMO3 — nposigHUit hepMeHT, Lo KaTa-
nigye cuHte3 TMAO. MauieHTn, ski MalTb reHETUYHO
3yMOBEHWI Bucokuii piseHs ®MO3, HanexaTtb [0 Tak
3BaHOI rpynu pusnky oo nigsuieHoro pisHs TMAO B
nna3smi kpoi. Bucokwii piseHb PMO3 npsimo acoLitoeTb-
CS1 3 BUHUKHEHHSIM aTepocKneposy, LiykpoBoro Aiabery,
XPOHIYHOT XBOPOOM HUPOK, reMOXPOMaTO3aMM, aHEMIELD.
HepocratHicTe ®MO3 npsMo acouitoeTbCst 3 HU3bKUM
piBnem TMAO. [loBeaeHo, wo ®MO GesnocepeaHbo
BMSIMBAIOTb HA CUHTE3 XonecTepony Ta ninonporeiais
HU3bKOI LLINbHOCTI B NEYiHLI Yepe3 npouecy okeupavii
HAL® i BnnuB Ha akTMBHICTL LuToxpomy P450. AkTue-
HicTb ®PMO nOTEHLiIOKTL BUCOKI PiBHI €CTPOreHiB Ta
iHCyniHy nna3mu [5,36].

LlikaBuM € 3B'A30K MiXk aKTUBHICTIO BCix Buais PMO
Ta 0GMIHOM CipKW, CIpKOBMICHMX aMiHOKCIOT. Busiunu,
O came CIPKOBMICHI CMOMyKM MOXYTb MOTEHLIilOBaTU
akTuBHicTb ycix BuaiB PMO. Came nig Bnnmsom MO B
MeviHLi METIOHIH NePETBOPIOETLCS Ha LIMCTUH [5].

Y mabnuyj 1 HaBefeHO pe3ynbTaTh NOPIBHSANLHOTO
OL|iHIOBaHHS BNMBY BCiX CIPKOBMICHUX CMOMYK HA CUHTE3
TMAO.

BucHoBKU

1. besymoBHUM € BNNMB MIKPOBIOMY KWLLKIBHWKa Ha
300poB’s moguHn. Came 1noro meTtabonitu, i 3okpema
TMA, TMAO Ta amiHOKMCNOTW Nnasmu, BigirpalTb
BAXMNMBY POJSib Y MexaHi3amMaxX BMHUKHEHHS BaraTbox
3aXBOPIOBAHb.
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2. CuHtes TMAO npamMo 3anexuTb Big Takux ¢ak-
TOpiB, 5K AieTa, CTaH MIKPOBIOMY KULUKIBHUKA, FTEHETUYHI
0CoBnMBOCTI OpraHiaMy NIOAUHK (aKTUBHICTL | BIA NeYiH-
KOBOI hnaBiHMOHOOKCUreHa3u). BogHouac yci i chaktopm
MOXYTb BNNMBaTH HA O6MiH CIPKOBMICHIX @MiHOKMCIIOT B
OpraHiami JI0QWHYK; | HABNAKK, CiPKOBMICHI aMiHOKMCNOTH
MOXYTb MOZENOBATH CTaH MIKPOGIOMY KWLLKIBHVKA 1 aK-
TWBHICTb NEYiHKOBOI (hNaBiHMOHOOKCUIeHaau.

3. Yumano npenapartis CipkOBMICHWX aMiHOKWCIIOT LUK~
POKO BUKOPWCTOBYIOTb Y TEPANEBTUYHIN NPaKTUL (TaypuH,
METIOHIH, IMyTaTiOH), 30KpemMa ik KOMNOHEHT JONOMDKHOT
Tepanii npy 6araTbox cepLeBO-CyANHHMX | MeTabOoMIYHMX
3aXBOPIOBAHHSIX. IXHil BMNWB Ha CTaH MikpoBioMy Ta Me-
TaboniTiB KMLLKIBHMKA BUBYEHO HEAOCTATHLO.

4. [loci He 3AiCHUNM MacLUTaOHi KNiHiYHi AocnigkeH-
HS LLOJO 3aCTOCyBaHHA MpenapariB amiHoKMCNOT Ans
3MeHLLeHHs1 piBHa TMAQ nna3smu, xo4a Lst nepcnexkTvea
€ LjikaBot0. MOXNMBICTb 3aCTOCYBaHHS TaypyHY CyMHIBHa,
OCKifbKW BiH BNAMBAE Ha CTaH MIKpobioMy KMLLKIBHMKA
B HagBMCOKMX fo3sax (noHag 3 r/goby), Lo MOXyTb
CNpUYMHATM NobivHi edbekTun. Mpenapatu rmyTaTioHy
BiZPI3HSIOTLCS HU3bKO 6IOAOCTYMHICTIO BHACTIZOK 10ro
dhi3mKo-XiMiYHMX BNACTUBOCTEN, | TOMY He Habynu 3Hauy-
HOTO MOLUMPEHHS B TepaneBTUYHil npakTuui. Mpenapatu
METIOHIHY HaBnakw 36inbLuyoTh piBeHb TMAO nnasmu.

5. Hespaxatoun Ha rnmboKy NaToreHeTUYHy criopigHe-
HiCTb 0BMiHY CIpKOBMICHMX aMiHOKMCIOT i cuHTe3y TMAO,
MepCcneKTVBa 3aCTOCYBaHHs Npenaparis LX aMmiHOKUCIOT
Ans 3HWwkeHHs: cuHTedy TMAO cymHiBHa.

MepcnekTBM nopanblunx gocnigxeHsb. po-
6nema sHwxeHHst cuHTedy TMAO B opraHiami noguHu
3anuLLIAeTbCs HEBUPILLEHO, NOTPebye NPOLOBXKEHHS
MOLUYKY MEepPCNeKTUBHUX NaTOreHETUMHO 0B PYHTOBaHMX
MeanYHKX 3acobiB il kopekuii.

KoHAIKT iHTepeciB: BiACYTHIl.
Conflicts of interest: authors have no conflict of interest to declare.

Haailwaa Ao peaakuii / Received: 29.08.2022
Micas poonpauroBaHHst / Revised: 15.11.2022
MpuitHaTo Ao ApyKy / Accepted: 12.12.2022

Biaomocrti npo aBTopiB:

MenbHUuyK |. 0., KaHA. MeA. HayK, aCUCTEHT Kad. BHYTPILLHbOI
MeAULMHM Ne 4, HalioHaAbHUI MeAUYHWI yHIBEpCUTET

imeHi 0. 0. boromonbLs, M. KuiB, YkpaiHa.

ORCID ID: 0000-0002-0659-1476

Pathologia. Volume 19. No. 3, September — December 2022


https://orcid.org/0000-0002-0659-1476

LLlapaeBa M. A\., KaHA. MEA. HayK, AOLEHT Kad. BHYTPILLHBOT
MeAUUMHU Ne 4, HauioHaAbHUI MeAUYHI yHIBepCUTET

imeHi 0. 0. boromonbLsi, M. KuiB, YkpaiHa.

ORCID ID: 0000-0002-8891-7336

KpamapboBa B. H., A-p MeA. Hayk, Npodecop kad. BHYTPILLHBOI
MeAUMHM Ne 4, HauioHaAbHUIA MeAUYHHIE YHIBEpCUTET

imeHi 0. 0. Boromonbus, M. KuiB, YkpaiHa.

ORCID ID: 0000-0003-2978-3320

Au3ory6 B. T., A-p Mea. Hayk, Npodecop, 3aB. kad. BHYTPILLHLOI
MeAMUMHM Ne 4, HaujoHaAbHUI MeAUYHWI yHIBEpCHTET

imeHi 0. 0. boromonbLs, M. KuiB, YkpaiHa.

ORCID ID: 0000-0003-3603-7342

Information about authors:

Melnychuk I. 0., MD, PhD, Assistant of the Department of Internal
Medicine 4, Bogomolets National Medical University, Kyiv,
Ukraine.

Sharaieva M. L., MD, PhD, Associate Professor of the Department
of Internal Medicine 4, Bogomolets National Medical University,
Kyiv, Ukraine.

Kramarova V. N., MD, PhD, DSc, Professor of the Department of
Internal Medicine 4, Bogomolets National Medical University, Kyiv,
Ukraine.

Lyzohub V. H., MD, PhD, DSc, Professor, Head of the Department
of Internal Medicine 4, Bogomolets National Medical University,
Kyiv, Ukraine.

Cnucok Aitepatypu

[1] Aledo J. C. Methionine in proteins: The Cinderella of the proteinogenic
amino acids. Protein science : a publication of the Protein Society.
2019. Vol. 28, Iss. 10. P. 1785-1796. https://doi.org/10.1002/pro.3698

[2] Protective role of taurine against oxidative stress (Review)/ S. Baliou,
M. Adamaki, P. loannou et al. Molecular medicine reports. 2021. Vol. 24,
Iss. 2. P. 605. https://doi.org/10.3892/mmr.2021.12242

[3] The role of glutathione redox imbalance in autism spectrum disorder:
Areview / G. Bjgrklund, A. A. Tinkov, B. Hosnedlova et al. Free radical
biology & medicine. 2020. Vol. 160. P. 149-162. https:/doi.org/10.1016/.
freeradbiomed.2020.07.017

[4] CaiZ., Zhang J., Li H. Selenium, aging and aging-related diseases.
Aging clinical and experimental research. 2019. Vol. 31, Iss. 8. P. 1035-
1047. https://doi.org/10.1007/s40520-018-1086-7

[5] Properties and Mechanisms of Flavin-Dependent Monooxygenases
and Their Applications in Natural Product Synthesis /Y. Deng, Q. Zhou,
Y. Wu et al. International journal of molecular sciences. 2022. Vol. 23,
Iss. 5. P. 2622. https://doi.org/10.3390/ijms23052622

[6] Extracellular cystine influences human preadipocyte differentiation and
correlates with fat mass in healthy adults / H. Elkafrawy, R. Mehanna,
Ali F. et al. Amino acids. 2021. Vol. 53, Iss. 10. P. 1623-1634. https:/
doi.org/10.1007/s00726-021-03071-y

[7] Effect of Methionine Supplementation on Rumen Microbiota,
Fermentation, and Amino Acid Metabolism in In Vitro Cultures Containing
Nitrate / F. U. Hassan, Y. Guo, M. Li et al. Microorganisms. 2021. Vol. 9,
Iss. 8. P. 1717. https://doi.org/10.3390/microorganisms9081717

[8] Fernandez-Fernandez M. R., Valpuesta J. M. Hsp70 chaperone:
a master player in protein homeostasis. F1000Research. 2018.
Vol. 7. P. F1000 Faculty Rev-1497. https://doi.org/10.12688/
f1000research.15528.1

[9]1 FuY. Wang X., Kong W. Hyperhomocysteinaemia and vascular
injury: advances in mechanisms and drug targets. British journal
of pharmacology. 2018. Vol. 175, Iss. 8. P. 1173-1189. https://doi.
org/10.1111/bph.13988

[10] NMR quantification of trimethylamine-N-oxide in human serum and
plasma in the clinical laboratory setting / E. Garcia, J. Wolak-Dinsmore,
Z. Wang et al. Clinical biochemistry. 2017. Vol. 50, Iss. 16-17. P. 947-
955. https://doi.org/10.1016/j.clinbiochem.2017.06.003

[11] Glorieux G., Gryp T., Perna A. Gut-derived metabolites and their role in
immune dysfunction in chronic kidney disease. Toxins. 2020. Vol. 12,
Iss. 4. P. 245. https://doi.org/10.3390/toxins 12040245

[12] Lysine methylation of transcription factors in cancer / D. Han, M. Huang,
T. Wang et al. Cell death & disease. 2019. Vol. 10, Iss. 4. P. 290. https:/
doi.org/10.1038/541419-019-1524-2

[13] Hashimoto K. Targeting of NMDA receptors in new treatments for
schizophrenia. Expert opinion on therapeutic targets. 2014. Vol. 18,
Iss. 9. P. 1049-1063. https:/doi.org/10.1517/14728222.2014.934225

[14] Astandardized extract of Asparagus officinalis stem improves HSP70-
mediated redox balance and cell functions in bovine cumulus-granulosa
cells / K. T. Ho, K. Homma, J. Takanari et al. Scientific reports. 2021.

Vol. 11, Iss. 1. P. 18175. https://doi.org/10.1038/s41598-021-97632-6

Maronoris. Tom 19, Ne 3(56), BepeceHb — rpyaeHb 2022 p.

[15] Role of taurine on acid secretion in the rat stomach /K. H. Huang, C. C.
Chang, J. D. Ho et al. Journal of biomedical science. 2011. Vol. 18,
Iss. 1. P. 11. https://doi.org/10.1186/1423-0127-18-11

[16] Endogenous Taurine Downregulation Is Required for Renal Injury in
Salt-Sensitive Hypertensive Rats via CBS/H,S Inhibition / P. Huang,
Y. Huang, B. Lv et al. Oxidative medicine and cellular longevity. 2021.
Vol. 2021. P. 5530907. https://doi.org/10.1155/2021/5530907

[17] Implication of Trimethylamine N-Oxide (TMAO) in Disease: Potential
Biomarker or New Therapeutic Target / M. H. Janeiro, M. J. Ramirez,
F. 1. Milagro et al. Nutrients. 2018. Vol. 10, Iss. 10. P. 1398. https:/doi.
0rg/10.3390/nu10101398

[18] WuJ. H., Batist G. Glutathione and glutathione analogues; therapeutic
potentials. Biochimica et biophysica acta. 2013. Vol. 1830, Iss. 5.
P. 3350-3353. htps://doi.org/10.1016/.bbagen.2012.11.016

[19] Selenium - a fascinating antioxidant of protective properties /
M. Kietczykowska, J. Koco, M. Pazdzio, . Musik. Advances in clinical
and experimental medicine. 2018. Vol. 27, Iss. 2. P. 245-255. https://
doi.org/10.17219/acem/67222

[20] I-Carnitine in omnivorous diets induces an atherogenic gut microbial
pathway in humans / R. A. Koeth, B. R. Lam-Galvez, J. Kirsop et al.
The Journal of clinical investigation. 2019. Vol. 129, Iss. 1. P. 373-387.
https://doi.org/10.1172/JCI94601

[21] Gut Metabolite Trimethylamine N-Oxide Protects INS-1 B-Cell and Rat
Islet Function under Diabetic Glucolipotoxic Conditions/ E. S. Krueger,
J. L. Beales, K. B. Russon et al. Biomolecules. 2021. Vol. 11, Iss. 12.
P. 1892. https://doi.org/10.3390/biom 11121892

[22] Acoumarin-based reversible two-photon fluorescence probe forimaging
glutathione near N-methyl-D-aspartate (NMDA) receptors / N. Kwon,
C.S.Lim, D. Lee et al. Chemical communications. 2022. Vol. 58, Iss. 22.
P. 3633-3636. https:/doi.org/10.1039/d1cc05512g

[23] Nu3sory6 B. I, Kpamapbosa B. H., MenbHuuyk 1. O. Pomb 3MiH Mi-
KpoBioTH KULLKIBHWKA B NaTOreHesi cepLIeBO-CyANHHUX 3aXBOPIOBaHb
(ornsig niteparypu). 3anopoxckuli MeduyuHekul xypHan. 2019. T. 21,
Ne 5. C. 672-678. https:/doi.org/10.14739/2310-1210.2019.5.179462

[24] Vitamin B12 Deficiency Alters the Gut Microbiota in a Murine Model of
Colitis / E. Lurz, R. G. Horne, P. Maattanen et al. Frontiers in nutrition.
2020. Vol. 7. P. 83. https://doi.org/10.3389/fnut.2020.00083

[25] Effect of L-carnitine on left ventricular remodeling and cardiac function
after PCl in patients with acute myocardial infarction / D. Ma, L. Wang,
C. Xu et al. Minerva surgery. 2022. Vol. 77, Iss. 4. P. 403-406. https:/
doi.org/10.23736/S2724-5691.21.09194-2

[26] Mahn A. V., Toledo H. M., Ruz M. Dietary supplementation with
selenomethylselenocysteine produces a differential proteomic
response. The Journal of nutritional biochemistry. 2009. Vol. 20, Iss. 10.
P. 791-799. https://doi.org/10.1016/}.jnutbio.2008.07.008

[27] Clinical Evidence of Acetyl-L-Carnitine Efficacy in the Treatment of
Acute Ischemic Stroke: A Pilot Clinical Trial / M. Mazdeh, P. Abolfathi,
M. Sabetghadam et al. Oxidative medicine and cellular longevity. 2022.
Vol. 2022. P. 2493053. https://doi.org/10.1155/2022/2493053

[28] Minich, D. M., Brown, B. |. A Review of Dietary (Phyto)Nutrients for
Glutathione Support. Nutrients. 2019. Vol. 11, Iss. 9. P. 2073. https:/
doi.org/10.3390/nu11092073

[29] Mohammadi M., Hajhossein Talasaz A., Alidoosti M. Preventive effect
of I-carnitine and its derivatives on endothelial dysfunction and platelet
aggregation. Clinical nutrition ESPEN. 2016. Vol. 15. P. 1-10. https:/
doi.org/10.1016/j.clnesp.2016.06.009

[30] Glutaredoxin: Discovery, redox defense and much more / F. T. Ogata,
V. Branco, F. F. Vale, L. Coppo. Redox biology. 2021. Vol. 43. P. 101975.
https://doi.org/10.1016/j.redox.2021.101975

[31] Ogra Y., Takahashi K. Roles of Gut Microflora in Selenium Meta-
bolism of Host Animals. Journal of the Pharmaceutical Society of
Japan. 2021. Vol. 141, Iss. 5. P. 689-693. https:/doi.org/10.1248/
yakushi.20-00243-4

[32] Papandreou C., Moré M., Bellamine A. Trimethylamine N-Oxide in
Relation to Cardiometabolic Health-Cause or Effect?. Nutrients. 2020.
Vol. 12, Iss. 5. P. 1330. https:/doi.org/10.3390/nu12051330

[33] Methionine metabolism and methyltransferases in the regulation
of aging and lifespan extension across species / A. A Parkhitko.,
P. Jouandin, S. E. Mohr, N. Perrimon. Aging cell. 2019. Vol. 18, Iss. 6.
P. 13034 https://doi.org/10.1111/acel. 13034

[34] Randomized controlled trial of oral glutathione supplementation on body
stores of glutathione / J. P. Richie, Jr, S. Nichenametla, W. Neidig et al.
European journal of nutrition. 2015. Vol. 54, Iss. 2. P. 251-263. https://
doi.org/10.1007/s00394-014-0706-z

[35] Glycine-based treatment ameliorates NAFLD by modulating fatty acid
oxidation, glutathione synthesis, and the gut microbiome / O. Rom,
Y. Liu, Z. Liu et al. Science translational medicine. 2020. Vol. 12,
Iss. 572. P. eaaz2841. https://doi.org/10.1126/scitransimed.aaz2841

[36] Rossner R., Kaeberlein M., Leiser S. F. Flavin-containing mono-
oxygenases in aging and disease: Emerging roles for ancient enzymes.
The Journal of biological chemistry. 2017. Vol. 292, Iss. 27. P. 11138-
11146. https://doi.org/10.1074/jbc.R117.779678

Ornaam

ISSN 2306-8027  http://pat.zsmu.edu.ua


https://orcid.org/0000-0002-8891-7336
https://orcid.org/0000-0003-2978-3320
https://orcid.org/0000-0003-3603-7342
https://doi.org/10.1002/pro.3698
https://doi.org/10.3892/mmr.2021.12242
https://doi.org/10.1016/j.freeradbiomed.2020.07.017
https://doi.org/10.1016/j.freeradbiomed.2020.07.017
https://doi.org/10.1007/s40520-018-1086-7
https://doi.org/10.3390/ijms23052622
https://doi.org/10.1007/s00726-021-03071-y
https://doi.org/10.1007/s00726-021-03071-y
https://doi.org/10.3390/microorganisms9081717
https://doi.org/10.12688/f1000research.15528.1
https://doi.org/10.12688/f1000research.15528.1
https://doi.org/10.1111/bph.13988
https://doi.org/10.1111/bph.13988
https://doi.org/10.1016/j.clinbiochem.2017.06.003
https://doi.org/10.3390/toxins12040245
https://doi.org/10.1038/s41419-019-1524-2
https://doi.org/10.1038/s41419-019-1524-2
https://doi.org/10.1517/14728222.2014.934225
https://doi.org/10.1038/s41598-021-97632-6
https://doi.org/10.1186/1423-0127-18-11
https://doi.org/10.1155/2021/5530907
https://doi.org/10.3390/nu10101398
https://doi.org/10.3390/nu10101398
https://doi.org/10.1016/j.bbagen.2012.11.016
https://doi.org/10.17219/acem/67222
https://doi.org/10.17219/acem/67222
https://doi.org/10.1172/JCI94601
https://doi.org/10.3390/biom11121892
https://doi.org/10.1039/d1cc05512g
https://doi.org/10.14739/2310-1210.2019.5.179462
https://doi.org/10.3389/fnut.2020.00083
https://doi.org/10.23736/S2724-5691.21.09194-2
https://doi.org/10.23736/S2724-5691.21.09194-2
https://doi.org/10.1016/j.jnutbio.2008.07.008
https://doi.org/10.1155/2022/2493053
https://doi.org/10.3390/nu11092073
https://doi.org/10.3390/nu11092073
https://doi.org/10.1016/j.clnesp.2016.06.009
https://doi.org/10.1016/j.clnesp.2016.06.009
https://doi.org/10.1016/j.redox.2021.101975
https://doi.org/10.1248/yakushi.20-00243-4
https://doi.org/10.1248/yakushi.20-00243-4
https://doi.org/10.3390/nu12051330
https://doi.org/10.1111/acel.13034
https://doi.org/10.1007/s00394-014-0706-z
https://doi.org/10.1007/s00394-014-0706-z
https://doi.org/10.1126/scitranslmed.aaz2841
https://doi.org/10.1074/jbc.R117.779678

Review

[37]

(38]

(39]

40]

[41]

[42]

[43]

(44]

(45]

[46]

[47]

Taurine does not affect the composition, diversity, or metabolism of
human colonic microbiota simulated in a single-batch fermentation
system / K. Sasaki, D. Sasaki, N. Okai et al. PloS one. 2017. Vol. 12,
Iss. 7. P. €0180991. https://doi.org/10.1371/journal.pone.0180991
Intestinal microbial metabolism of phosphatidylcholine and cardio-
vascular risk / W. H. Tang, Z. Wang, B. S. Levison et al. The New
England journal of medicine. 2013. Vol. 368, Iss. 17. P. 1575-1584.
https://doi.org/10.1056/NEJMoa1109400

Toohey J. I. Sulfur amino acids in diet-induced fatty liver: a new
perspective based on recent findings. Molecules. 2014. Vol. 19, Iss. 6.
P. 8334-8349. https://doi.org/10.3390/molecules 19068334
Untargeted metabolomics and transcriptomics identified glutathione
metabolism disturbance and PCS and TMAO as potential biomarkers
for ER stress in lung / Z. Wang, P. Ma, Y. Wang et al. Scientific reports.
2021. Vol. 11, Iss. 1. P. 14680. https://doi.org/10.1038/s41598-021-
92779-8

Serine Deficiency Exacerbates Inflammation and Oxidative Stress
via Microbiota-Gut-Brain Axis in D-Galactose-Induced Aging Mice /
F. Wang, H. Zhou, L. Deng et al. Mediators of inflammation. 2020.
Vol. 2020. P. 5821428. https://doi.org/10.1155/2020/5821428

Dietary Choline Intake: Current State of Knowledge Across the Life
Cycle / A. M. Wiedeman, S. I, Barr T. J. Green et al. Nutrients. 2018.
Vol. 10, Iss. 10. P. 1513. https://doi.org/10.3390/nu10101513
Homocysteine causes vascular endothelial dysfunction by disrupting
endoplasmic reticulum redox homeostasis / X. Wu, L. Zhang, Y. Miao
et al. Redox biology. 2019. Vol. 20. P. 46-59. https://doi.org/10.1016/].
redox.2018.09.021

Dietary methionine restriction improves the gut microbiota and reduces
intestinal permeability and inflammation in high-fat-fed mice / Y. Yang,
Y. Zhang, Y. Xu et al. Food & function. 2019. Vol. 10, Iss. 9. P. 5952-
5968. https://doi.org/10.1039/c9fo00766k

High-fat diet-induced colonocyte dysfunction escalates microbiota-
derived trimethylamine N-oxide / W. Yoo, J. K. Zieba, N. J. Foegeding
et al. Science. 2021. Vol. 373, Iss. 6556. P. 813-818. https://doi.
0rg/10.1126/science.aba3683

Ozone protects cardiomyocytes against ischemia/reperfusion injury:
Regulating the heat shock protein 70 (HPS70) expression through
activating the JAK2/STAT3 Pathway / S. Yu, H. Guo, Y. Luo, H. Chen.
Bioengineered. 2021. Vol. 12, Iss. 1. P. 6606-6616. https://doi.org/10.
1080/21655979.2021.1974760

Betaine in Inflammation: Mechanistic Aspects and Applications /
G. Zhao, F. He, C. Wu et al. Frontiers in immunology, 2018. Vol. 9.
P. 1070. https://doi.org/10.3389/fimmu.2018.01070

References

(1

[2]

(3]

4

8l

(6]

[7]

(8]

©

254 ISSN 2306-8027

Aledo, J. C. (2019). Methionine in proteins: The Cinderella of the pro-
teinogenic amino acids. Protein science : a publication of the Protein
Society, 28(10), 1785-1796. https:/doi.org/10.1002/pro.3698

Baliou, S., Adamaki, M., loannou, P., Pappa, A., Panayiotidis, M. I.,
Spandidos, D. A., Christodoulou, I., Kyriakopoulos, A. M., & Zoumpour-
lis, V. (2021). Protective role of taurine against oxidative stress (Re-
view). Molecular medicine reports, 24(2), 605. https:/doi.org/10.3892/
mmr.2021.12242

Bjerklund, G., Tinkov, A. A., Hosnedlova, B., Kizek, R., Ajsuvako-
va, O. P, Chirumbolo, S., Skalnaya, M. G., Peana, M., Dadar, M.,
El-Ansary, A., Qasem, H., Adams, J. B., Aaseth, J., & Skalny, A. V.
(2020). The role of glutathione redox imbalance in autism spectrum
disorder: A review. Free radical biology & medicine, 160, 149-162.
https://doi.org/10.1016/}.freeradbiomed.2020.07.017

Cai, Z., Zhang, J., & Li, H. (2019). Selenium, aging and aging-related
diseases. Aging clinical and experimental research, 31(8), 1035-1047.
https://doi.org/10.1007/s40520-018-1086-7

Deng, Y., Zhou, Q., Wu, Y., Chen, X., & Zhong, F. (2022). Properties
and Mechanisms of Flavin-Dependent Monooxygenases and Their
Applications in Natural Product Synthesis. International journal of
molecular sciences, 23(5), 2622. https://doi.org/10.3390/ijms23052622
Elkafrawy, H., Mehanna, R., Ali, F., Barghash, A., Dessouky, |., Jernerén,
F., Turner, C., Refsum, H., & Elshorbagy, A. (2021). Extracellular cystine
influences human preadipocyte differentiation and correlates with fat
mass in healthy adults. Amino acids, 53(10), 1623-1634. https://doi.
Hassan, F. U., Guo, Y., Li, M., Tang, Z., Peng, L., Liang, X., &
Yang, C. (2021). Effect of Methionine Supplementation on Rumen
Microbiota, Fermentation, and Amino Acid Metabolism in In Vitro
Cultures Containing Nitrate. Microorganisms, 9(8), 1717. hitps:/doi.
0rg/10.3390/microorganisms9081717

Fernandez-Fernandez, M. R., & Valpuesta, J. M. (2018). Hsp70 chaper-
one: a master player in protein homeostasis. F1000Research, 7, F1000
Faculty Rev-1497. https://doi.org/10.12688/f1000research.15528.1
Fu, Y., Wang, X., & Kong, W. (2018). Hyperhomocysteinaemia and vas-
cular injury: advances in mechanisms and drug targets. British journal
of pharmacology, 175(8), 1173-1189. https://doi.org/10.1111/bph.13988

http://pat.zsmu.edu.ua

[10]

(1]

[12]

[13]

[14]

[19]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[28]

[26]

[27]

[28]

Garcia, E., Wolak-Dinsmore, J., Wang, Z., Li, X. S., Bennett, D. W.,
Connelly, M. A,, Otvos, J. D., Hazen, S. L., & Jeyarajah, E. J. (2017).
NMR quantification of trimethylamine-N-oxide in human serum and
plasma in the clinical laboratory setting. Clinical biochemistry, 50(16-
17), 947-955. https://doi.org/10.1016/j.clinbiochem.2017.06.003
Glorieux, G., Gryp, T., & Perna, A. (2020). Gut-derived metabolites
and their role in immune dysfunction in chronic kidney disease. Toxins,
12(4), 245. https://doi.org/10.3390/toxins 12040245

Han, D., Huang, M., Wang, T, Li, Z., Chen, Y., Liu, C., Lei, Z., &
Chu, X. (2019). Lysine methylation of transcription factors in cancer.
Cell death & disease, 10(4), 290. https://doi.org/10.1038/s41419-
019-1524-2

Hashimoto, K. (2014). Targeting of NMDA receptors in new treatments
for schizophrenia. Expert opinion on therapeutic targets, 18(9), 1049-
1063. https://doi.org/10.1517/14728222.2014.934225

Ho, K. T., Homma, K., Takanari, J., Bai, H., Kawahara, M., Nguyen, K. T.
K., & Takahashi, M. (2021). A standardized extract of Asparagus offici-
nalis stem improves HSP70-mediated redox balance and cell functions
in bovine cumulus-granulosa cells. Scientific reports, 11(1), 18175.
https://doi.org/10.1038/s41598-021-97632-6

Huang, K. H., Chang, C. C., Ho, J. D,, Lu, R. H., & Tsai, L. H. (2011).
Role of taurine on acid secretion in the rat stomach. Journal of bio-
medical science, 18(1), 11. https://doi.org/10.1186/1423-0127-18-11
Huang, P, Huang, Y., Lv, B., Zhang, H., Liu, J., Yang, G, Tao, Y., Bu, D.,
Wang, G., Du, J., & Jin, H. (2021). Endogenous Taurine Downregulation
Is Required for Renal Injury in Salt-Sensitive Hypertensive Rats via
CBS/H,S Inhibition. Oxidative medicine and cellular longevity, 2021,
5530907. https://doi.org/10.1155/2021/5530907

Janeiro, M. H., Ramirez, M. J., Milagro, F. |., Martinez, J. A., &
Solas, M. (2018). Implication of Trimethylamine N-Oxide (TMAO) in
Disease: Potential Biomarker or New Therapeutic Target. Nutrients,
10(10), 1398. https://doi.org/10.3390/nu10101398

Wu, J. H., & Batist, G. (2013). Glutathione and glutathione analogues;
therapeutic potentials. Biochimica et biophysica acta, 1830(5), 3350-
3353. https://doi.org/10.1016/.bbagen.2012.11.016

Kietczykowska, M., Kocot, J., Pazdzior, M., & Musik, 1. (2018). Sele-
nium - a fascinating antioxidant of protective properties. Advances
in clinical and experimental medicine, 27(2), 245-255. https:/doi.
org/10.17219/acem/67222

Koeth, R. A., Lam-Galvez, B. R., Kirsop, J., Wang, Z., Levison, B. S.,
Gu, X., Copeland, M. F., Bartlett, D., Cody, D. B., Dai, H. J., Cul-
ley, M. K., Lii, X. S., Fu, X., Wu, Y., Li, L., DiDonato, J.A., Tang, W. H. W.,
Garcia-Garcia, J. C., & Hazen, S. L. (2019). I-Carnitine in omnivorous
diets induces an atherogenic gut microbial pathway in humans.
The Journal of clinical investigation, 129(1), 373-387. https://doi.
0rg/10.1172/JCI94601

Krueger, E. S., Beales, J. L., Russon, K. B., Elison, W. S., Davis, J.R.,
Hansen, J. M., Neilson, A. P, Hansen, J. M., & Tessem, J. S. (2021).
Gut Metabolite Trimethylamine N-Oxide Protects INS-1 -Cell and Rat
Islet Function under Diabetic Glucolipotoxic Conditions. Biomolecules,
11(12), 1892. https://doi.org/10.3390/biom 11121892

Kwon, N., Lim, C. S., Lee, D., Ko, G., Ha, J., Cho, M., Swamy, K. M. K.,
Lee,E.Y, Lee,D.J.,Nam, S. J., Zhou, X., Kim, H. M., & Yoon, J. (2022).
Acoumarin-based reversible two-photon fluorescence probe forimaging
glutathione near N-methyl-D-aspartate (NMDA) receptors. Chemical
communications, 58(22), 3633-3636. https:/doi.org/10.1039/d1cc055129
Lyzohub, V. H., Kramarova, V. N., & Melnychuk, I. O. (2019). Rol zmin
mikrobioty kyshkivnyka v patohenezi sertsevo-sudynnykh zakhvoriuvan
(ohliad literatury) [Role of intestinal microbiota changes in cardiovas-
cular diseases pathogenesis]. Zaporozhye medical journal, 21(5), 672-
678. [in Ukrainian). https://doi.org/10.14739/2310-1210.2019.5.179462
Lurz, E., Horne, R. G., Maétténen, P., Wu, R. Y., Botts, S. R, Li, B.,
Rossi, L., Johnson-Henry, K. C., Pierro, A., Surette, M. G., & Sher-
man, P. M. (2020). Vitamin B12 Deficiency Alters the Gut Microbiota
in a Murine Model of Colitis. Frontiers in nutrition, 7, 83. https://doi.
org/10.3389/fnut.2020.00083

Ma, D., Wang, L., Xu, C., Yue, L., Zhang, J., & Hao, J. (2022). Effect
of L-carnitine on left ventricular remodeling and cardiac function after
PClin patients with acute myocardial infarction. Minerva surgery, 77(4),
403-406. https://doi.org/10.23736/S2724-5691.21.09194-2

Mahn, A. V., Toledo, H. M., & Ruz, M. (2009). Dietary supplementation
with selenomethylselenocysteine produces a differential proteomic
response. The Journal of nutritional biochemistry, 20(10), 791-799.
https://doi.org/10.1016/}.jnutbio.2008.07.008

Mazdeh, M., Abolfathi, P., Sabetghadam, M., Mohammadi, Y., &
Mehrpooya, M. (2022). Clinical Evidence of Acetyl-L-Carnitine Effi-
cacy in the Treatment of Acute Ischemic Stroke: A Pilot Clinical Trial.
Oxidative medicine and cellular longevity, 2022, 2493053. https:/doi.
0rg/10.1155/2022/2493053

Minich, D. M., & Brown, B. I. (2019). A Review of Dietary (Phyto)
Nutrients for Glutathione Support. Nutrients, 11(9), 2073. https:/doi.
0rg/10.3390/nu11092073

Pathologia. Volume 19. No. 3, September — December 2022


https://doi.org/10.1371/journal.pone.0180991
https://doi.org/10.1056/NEJMoa1109400
https://doi.org/10.3390/molecules19068334
https://doi.org/10.1038/s41598-021-92779-8
https://doi.org/10.1038/s41598-021-92779-8
https://doi.org/10.1155/2020/5821428
https://doi.org/10.3390/nu10101513
https://doi.org/10.1016/j.redox.2018.09.021
https://doi.org/10.1016/j.redox.2018.09.021
https://doi.org/10.1039/c9fo00766k
https://doi.org/10.1126/science.aba3683
https://doi.org/10.1126/science.aba3683
https://doi.org/10.1080/21655979.2021.1974760
https://doi.org/10.1080/21655979.2021.1974760
https://doi.org/10.3389/fimmu.2018.01070
https://doi.org/10.1002/pro.3698
https://doi.org/10.3892/mmr.2021.12242
https://doi.org/10.3892/mmr.2021.12242
https://doi.org/10.1016/j.freeradbiomed.2020.07.017
https://doi.org/10.1007/s40520-018-1086-7
https://doi.org/10.3390/ijms23052622
https://doi.org/10.1007/s00726-021-03071-y
https://doi.org/10.1007/s00726-021-03071-y
https://doi.org/10.3390/microorganisms9081717
https://doi.org/10.3390/microorganisms9081717
https://doi.org/10.12688/f1000research.15528.1
https://doi.org/10.1111/bph.13988
https://doi.org/10.1016/j.clinbiochem.2017.06.003
https://doi.org/10.3390/toxins12040245
https://doi.org/10.1038/s41419-019-1524-2
https://doi.org/10.1038/s41419-019-1524-2
https://doi.org/10.1517/14728222.2014.934225
https://doi.org/10.1038/s41598-021-97632-6
https://doi.org/10.1186/1423-0127-18-11
https://doi.org/10.1155/2021/5530907
https://doi.org/10.3390/nu10101398
https://doi.org/10.1016/j.bbagen.2012.11.016
https://doi.org/10.17219/acem/67222
https://doi.org/10.17219/acem/67222
https://doi.org/10.1172/JCI94601
https://doi.org/10.1172/JCI94601
https://doi.org/10.3390/biom11121892
https://doi.org/10.1039/d1cc05512g
https://doi.org/10.14739/2310-1210.2019.5.179462
https://doi.org/10.3389/fnut.2020.00083
https://doi.org/10.3389/fnut.2020.00083
https://doi.org/10.23736/S2724-5691.21.09194-2
https://doi.org/10.1016/j.jnutbio.2008.07.008
https://doi.org/10.1155/2022/2493053
https://doi.org/10.1155/2022/2493053
https://doi.org/10.3390/nu11092073
https://doi.org/10.3390/nu11092073

[29] Mohammadi, M., Hajhossein Talasaz, A., & Alidoosti, M. (2016). Pre-
ventive effect of I-carnitine and its derivatives on endothelial dysfunction
and platelet aggregation. Clinical nutrition ESPEN, 15, 1-10. https:/
doi.org/10.1016/j.clnesp.2016.06.009

[30] Ogata, F. T., Branco, V., Vale, F. F., & Coppo, L. (2021). Glutaredoxin:
Discovery, redox defense and much more. Redox biology, 43, 101975.
https://doi.org/10.1016/j.redox.2021.101975

[31] Ogra, Y., & Takahashi, K. (2021). [Roles of Gut Microflora in Selenium
Metabolism of Host Animals]. Yakugaku zasshi : Journal of the Phar-
maceutical Society of Japan, 141(5), 689-693. https:/doi.org/10.1248/
yakushi.20-00243-4

[32] Papandreou, C., Moré, M., & Bellamine, A. (2020). Trimethylamine
N-Oxide in Relation to Cardiometabolic Health-Cause or Effect?.
Nutrients, 12(5), 1330. https://doi.org/10.3390/nu12051330

[33] Parkhitko, A. A., Jouandin, P., Mohr, S. E., & Perrimon, N. (2019).
Methionine metabolism and methyltransferases in the regulation of
aging and lifespan extension across species. Aging cell, 18(6), e13034.
https://doi.org/10.1111/acel.13034

[34] Richie, J. P., Jr, Nichenametla, S., Neidig, W., Calcagnotto, A., Ha-
ley, J. S., Schell, T. D., & Muscat, J. E. (2015). Randomized controlled
trial of oral glutathione supplementation on body stores of glutathione.
European journal of nutrition, 54(2), 251-263. https://doi.org/10.1007/
500394-014-0706-z

[35] Rom, O., Liu, Y, Liu, Z., Zhao, Y., Wu, J., Ghrayeb, A., Villacorta, L.,
Fan, Y., Chang, L., Wang, L., Liu, C., Yang, D., Song, J., Rech, J. C.,
Guo, Y., Wang, H., Zhao, G., Liang, W., Koike, Y., Lu, H., ... Chen, Y. E.
(2020). Glycine-based treatment ameliorates NAFLD by modulating
fatty acid oxidation, glutathione synthesis, and the gut microbiome.
Science translational medicine, 12(572), eaaz2841. https://doi.
org/10.1126/scitransimed.aaz2841

[36] Rossner, R., Kaeberlein, M., & Leiser, S. F. (2017). Flavin-containing
monooxygenases in aging and disease: Emerging roles for ancient
enzymes. The Journal of biological chemistry, 292(27), 11138-11146.
https://doi.org/10.1074/jbc.R117.779678

[37] Sasaki, K., Sasaki, D., Okai, N., Tanaka, K., Nomoto, R., Fukuda, I.,
Yoshida, K. I., Kondo, A., & Osawa, R. (2017). Taurine does not affect
the composition, diversity, or metabolism of human colonic microbiota
simulated in a single-batch fermentation system. PloS one, 12(7),
€0180991. https://doi.org/10.1371/journal.pone.0180991

[38] Tang, W. H., Wang, Z., Levison, B. S., Koeth, R. A., Britt, E. B.,
Fu, X., Wu, Y., & Hazen, S. L. (2013). Intestinal microbial metabolism
of phosphatidylcholine and cardiovascular risk. The New England
journal of medicine, 368(17), 1575-1584. https:/doi.org/10.1056/
NEJMoa1109400

[39] Toohey J. 1. (2014). Sulfur amino acids in diet-induced fatty liver: a new
perspective based on recent findings. Molecules, 19(6), 8334-8349.
https://doi.org/10.3390/molecules 19068334

[40] Wang, Z., Ma, P., Wang, Y., Hou, B., Zhou, C., Tian, H., Li, B,
Shui, G., Yang, X., Qiang, G., Yin, C., & Du, G. (2021). Untargeted
metabolomics and transcriptomics identified glutathione metabolism
disturbance and PCS and TMAO as potential biomarkers for ER
stress in lung. Scientific reports, 11(1), 14680. https://doi.org/10.1038/
$41598-021-92779-8

[41] Wang, F., Zhou, H., Deng, L., Wang, L., Chen, J., & Zhou, X. (2020). Ser-
ine Deficiency Exacerbates Inflammation and Oxidative Stress via Mi-
crobiota-Gut-Brain Axis in D-Galactose-Induced Aging Mice. Mediiators
of inflammation, 2020, 5821428. https://doi.org/10.1155/2020/5821428

[42] Wiedeman, A. M., Barr, S. I, Green, T. J., Xu, Z,, Innis, S. M., &
Kitts, D. D. (2018). Dietary Choline Intake: Current State of Knowledge
Across the Life Cycle. Nutrients, 10(10), 1513. https:/doi.org/10.3390/
nu10101513

[43] Wu, X, Zhang, L., Miao, Y., Yang, J., Wang, X., Wang, C. C., Feng, J.,
& Wang, L. (2019). Homocysteine causes vascular endothelial dys-
function by disrupting endoplasmic reticulum redox homeostasis.
Redox biology, 20, 46-59. https://doi.org/10.1016/}.redox.2018.09.021

[44] Yang, Y., Zhang, Y., Xu, Y., Luo, T, Ge, Y., Jiang, Y., Shi, Y., Sun, J.,
& Le, G. (2019). Dietary methionine restriction improves the gut
microbiota and reduces intestinal permeability and inflammation in
high-fat-fed mice. Food & function, 10(9), 5952-5968. https://doi.
0rg/10.1039/c9fo00766k

[45] Yoo, W., Zieba, J. K., Foegeding, N. J., Torres, T. P., Shelton, C. D.,
Shealy, N. G., Byndloss, A. J., Cevallos, S. A, Gertz, E., Tiffany, C. R,
Thomas, J. D., Litvak, Y., Nguyen, H., Olsan, E. E., Bennett, B. J.,
Rathmell, J. C., Major, A. S., Baumler, A. J., & Byndloss, M. X. (2021).
High-fat diet-induced colonocyte dysfunction escalates microbiota-de-
rived trimethylamine N-oxide. Science, 373(6556), 813-818. https://doi.
org/10.1126/science.aba3683

[46] Yu,S., Guo, H., Luo, Y., & Chen, H. (2021). Ozone protects cardiomy-
ocytes against ischemia/reperfusion injury: Regulating the heat shock
protein 70 (HPS70) expression through activating the JAK2/STAT3
Pathway. Bioengineered, 12(1), 6606-6616. https://doi.org/10.1080/
21655979.2021.1974760

Maronoris. Tom 19, Ne 3(56), BepeceHb — rpyaeHb 2022 p.

[47] Zhao, G, He, F., Wy, C,, Li, P, Li, N., Deng, J., Zhu, G., Ren, W., &

Peng, Y. (2018). Betaine in Inflammation: Mechanistic Aspects and
Applications. Frontiers in immunology, 9, 1070. https:/doi.org/10.3389/
fimmu.2018.01070

Ornaam

ISSN 2306-8027  http://pat.zsmu.edu.ua

255


https://doi.org/10.1016/j.clnesp.2016.06.009
https://doi.org/10.1016/j.clnesp.2016.06.009
https://doi.org/10.1016/j.redox.2021.101975
https://doi.org/10.1248/yakushi.20-00243-4
https://doi.org/10.1248/yakushi.20-00243-4
https://doi.org/10.3390/nu12051330
https://doi.org/10.1111/acel.13034
https://doi.org/10.1007/s00394-014-0706-z
https://doi.org/10.1007/s00394-014-0706-z
https://doi.org/10.1126/scitranslmed.aaz2841
https://doi.org/10.1126/scitranslmed.aaz2841
https://doi.org/10.1074/jbc.R117.779678
https://doi.org/10.1371/journal.pone.0180991
https://doi.org/10.1056/NEJMoa1109400
https://doi.org/10.1056/NEJMoa1109400
https://doi.org/10.3390/molecules19068334
https://doi.org/10.1038/s41598-021-92779-8
https://doi.org/10.1038/s41598-021-92779-8
https://doi.org/10.1155/2020/5821428
https://doi.org/10.3390/nu10101513
https://doi.org/10.3390/nu10101513
https://doi.org/10.1016/j.redox.2018.09.021
https://doi.org/10.1039/c9fo00766k
https://doi.org/10.1039/c9fo00766k
https://doi.org/10.1126/science.aba3683
https://doi.org/10.1126/science.aba3683
https://doi.org/10.1080/21655979.2021.1974760
https://doi.org/10.1080/21655979.2021.1974760
https://doi.org/10.3389/fimmu.2018.01070
https://doi.org/10.3389/fimmu.2018.01070

Case report

YAK 616.344-002-031.84-036.1-06-07
DOI: 10.14739/2310-1237.2022.3.245620

KaiHiuHMK BUNapok atunoBoro nepe6iry xeopobu KpoHa

A. B. XXypaBAboBa
A. K. XypaBaboBa

LAEF 10, K. Cikano 2 *1ABCD M, 0. OAIMHUK DLABCD
LCE T. M. 3iHueHko D2ABC €, B, TutoB 23BC

IXapKiBCbKUI HaLLIOHAABHUIA MEAMYHUIA yHiBEpcUTET, YKpaiHa, 2KHI «06aacHa KaiHiuHa AikapHsa» XOP, M. XapkiB, Ykpaita,
SXapKiBCbkMI HaLjoHaAbHUI YHIBepcHTET iMeHi B. H. KapasiHa, YkpaiHa

A - KOHUenLis Ta AM3aiH AOCAIAXEHHS; B - 36ip aaHux; C - aHani3 Ta iHTepnpeTauia AaHux; D - HanucaHHs cTatTi; E - peparyBaHHs cTaTTi;
F - ocTatouHe 3aTBEPAXEHHS CTaTTI

KnatouoBi cnoBa:
xBopoba KpoHa,
3ananbHi
3aXBOPIOBAHHS
KULLKIBHMKa,
aTUnoBui nepeoir,
NO3aKULLKOBI
nposieu,
noAiHevponaris,
BACKYAIT,
nepdopadis.

Matonoria. 2022.
T. 19, Ne 3(56).
C. 256-262

*E-mail:
julia.sikalo@gmail.com

Key words:
Crohn’s disease,
inflammatory
bowel diseases,
atypical course,
extraintestinal
manifestations,
polyneuropathies,
vasculitis,
perforation.

Pathologia
2022; 19 (3), 256-262

256 ISSN 2306-8027  http://pat.zsmu.edu.ua

XBopoba KpoHa (XK) — XpoHiyHe peLmaveHe 3ananbHe 3aXBOPIOBAHHS KMLLEYHMKA 3 LUMPOKOIO BapiabenbHICTIO KNiHIYHWX
NposiBiB; MOXe nepebiraTy i 3a KNaCU4HUMM LLTYHKOBO-KULLIKOBUMU (DEHOTUMAMMK, i 3 NEPEBaaHHSM NO3aKULLIKOBMX O3HaK.
Artunoswuii nepebir XK cnocTepiratoTb BifHOCHO YacTo, BiH € MPOSIBOM YPAXXEHHS Malxe BCiX CUCTEM OpraHiamy, BKITHOHaoum
renatobiniapHy, iMyHHY, KDOBOTBOPHY, CEpPLIEBO-CYANHHY, HEPBOBY, @ TAKOX YPaxae Oui, LLKIPY, NEreHi Ta HUpKu.

ATvnoBa MaHicpecTauis YacTo nepeaye KULWKOBUM NPOsiBaM, LLO YCKMAAHIOE BCTAHOBIIEHHS AiarHo3y. Pis3HOMaHITHI KniHiYHi
nposien XK, Yacto HeTunoBwiA Nepebir, a TakoX BiACYTHICTb CTAHAAPTU30BAHWX KPUTEPIIB AiarHOCTUKU MOXYTb CTaTu nepe-
MOHOI0 ANA MikapiB Ha LUMAXY BYACHOTO BUABNEHHS XBOPOOU 11 epeKTUBHOIO MiKyBaHHS.

MeTa po60oTu — onucatt KniHiYHWiA BUNaZoK AiarHOCTUYHO CKMagHOro navlieHTa Halwol KiiHiku 3 atunosum nepebirom XK Ta
YCKNaHEHHSIMM, HECYMICHAMM 3 XWUTTSIM; BUCBITIIUTI NPOBNEMY MOHITOPUHTY Ta MOXIWBI LUMSXW BUPILLEHHS.

Pesynkratu. B HaBegeHoMy KniHiYHOMY BUNaaKy OnMcaHo navieHTa peBMatonoriyHoro BigaineHHs KHIM «ObnacHa kniHiyHa
nikapHs» XOP (M. XapkiB) 3 atnnosum nepebirom XK, nepeBaxHnmu nposisamm ypaxeHHs HEPBOBOI Ta CyauHHOI cuctem. g
yac nepebyBaHHs y cTaLioHapi NawieHToBI 34iINCHUNM NOBHWIA CNEKTP AiarHOCTUYHKX TECTIB, BiH NPOKOHCYNLTOBAHWIA CYMiKHU-
MU crewianictamu, OaHaK NpsIMUX AaHUX NPO 3anarnbHe 3aXBOPHOBAHHS KMLLKIBHUKA HE OTpUMani. HeMoXvBICTb BUKOHATH
KonoHocKonito 3 Gioncieto, Lo NOB’A3aHa 3 TXKICTIO CTaHy nawieHTa, BiaTepMiHyBana B4acHe aiarHocTysaHHsa XK i 3ymoBuna
BUHWKHEHHS yCKNagHEeHb, HECYMICHUX 3 XUTTAM.

[liarHo3 BCTaHOBWNM NOCMEPTHO. XBOPUI MOMeP BHACMIZOK iHTOKCUKaLi, Lo cnpuimMHeHa ycknagHeHHsm XK, a came nep-
dhopaLieto KMLWKKU, NPOPUBOM MiXKWLLKOBOTO abCLECy, BUHUKHEHHSIM NEPUTOHITY, cenTuuemii.

BucHoBku. XK — cknagHa mixaucumnniHapHa npobnema, i BKpan BaxIMBUM € BUBYEHHS NiKapsiMi BapiaHTIB aTUMNOBOI MaHi-
dhecrauii Ta nepebiry 3ananbHUX 3aXBOPIOBaHb KWLLKIBHIKA, METOAIB iX OLHIOBAHHS Ta LUMAXiB €(EKTUBHOMO MEHEMKMEHTY. B
LIbOMY KENCi HaBe,eHO OCTaHHi eniaeMionoriyHi AaHi LWoAo noLwmpeHoCTi aTunoBux nposiBiB XK, BU3HaYeHO Kto4oBi Hanpsimm
[iarHOCTMYHOTO MOLLYKY B CKMagHOro nauieHTa.

Clinical case of atypical course of Crohn’s disease

L. V. Zhuravliova, Yu. K. Sikalo, M. O. Oliinyk, A. K. Zhuravliova,
H. P. Zinchenko, Ye. V. Tytov

Crohn’s disease (CD) is a chronic recurrent inflammatory bowel disease with a wide variety of clinical manifestations — from
classical gastrointestinal phenotypes to predominance of extraintestinal symptoms. Atypical course of CD is observed rel-
atively often and is manifested with a damage to almost all body systems, including hepatobiliary, immune, hematopoietic,
cardiovascular, nervous, as well as eyes, skin, lungs and kidneys. Atypical manifestation often precedes intestinal, making
diagnosis difficult. The presence of various clinical manifestations of CD, often an atypical course, as well as the absence
of standardized diagnostic criteria can be an obstacle for physicians in the timely detection of the disease and effective
treatment.

Aim: to describe a clinical case of a diagnostically difficult patient of our clinic with an atypical course of CD and complications
incompatible with life; highlight the problem of monitoring and possible solutions.

Results. In the presented clinical case the patient with an atypical course of CD, with the prevailing displays of defeat of
nervous and vascular systems is described. During hospitalization, a full range of diagnostic tests was performed, consulta-
tions with related specialists were obtained, but no direct data of inflammatory bowel disease were found. At the same time,
the impossibility of performing a colonoscopy with a biopsy, due to the severity of the patient’s condition, delayed the timely
diagnosis of CD and contributed to the development of complications incompatible with life.

The diagnosis was made posthumously. The patient died as a result of intoxication due to the development of complications
of CD - perforation of the intestine, intestinal abscess, development of peritonitis, septicemia.

Conclusions. In the described clinical case CD is considered as a complex interdisciplinary problem, and emphasizes
the importance of doctor’s awareness of the variants of atypical manifestations and course of inflammatory bowel disease,
methods for their assessment and ways of effective management. This case also presents the latest epidemiological
data on the prevalence of atypical manifestations of CD, identifies key areas of diagnostic search in case of a difficult
patient.
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MpoTArom ocTaHHiX POKiB cnocTepiratoTb CTilike 36inb-
LUIEHHS 3aXBOPIOBAHOCTI Ha XPOHiYHI 3aXBOPIOBAHHS
LunyHKoBO-KuLwKkoBoro TpakTy (LUKT). Tak, y BcboMy CBITi
dhikcytoTb 36iNbLUEHHS KINbKOCTi MaLieHTIB i3 3ananbHu-
MU 3aXBOpOBaHHAMM kuLwkiBHWKa (33K): BUpaskoBuM
konitom (BK) i xsopo6oto KpoHa (XK). Lis rpyna 3axeo-
prOBaHb 3anMLIAETLCS OAHIEI 3 HAMEHLU BUBYEHMX,
XapakTepuayeTbCs NPOrPECUBHIUM i TSHKKUM Nepebirom i3
CHUCTEMHVMW YPaXXEHHSMMN HW3KW OpraHiB i cuctem [2,7].

Bigomo, wo npu 33K cnocTepiraloTe HETUMOBUM
nepebir, konu 3axBOPIOBaHHA MaHi(hecTye Ta KniHiYHO
BUSIBMSETLCA YPAXKEHHAM He KULLKIBHUMKA, @ iHWKX op-
raHiB, — Tak 3BaHa nosakuiikosa copma. Mainke 50 %
nauieHTis i3 33K MatoTb NpyUHaNMHI OOMH NO3AKULLIKOBUI
nposiB (MKIM), wo moxe BuUHWKaTV i Jo, | nicns BCTaHOB-
neHHs aiarHoay; yactiwe MK suaensaots npu XK, Hix
npu BK[13,16]. Hanuacriwe MK noB’si3aHi 3 ypaxeHHsM
cyrnobis, Wwkipy abo oueit, piLue — NeviHku, nereHie abo
MiALLMYHKOBOI 3a03u. Taki NposiBu, Sk nepudepuyHui
apTpuT, alpTO3Ha BUpaska pOTOBOI MOPOXHMHM, enickne-
puT abo By3noBa epuTEMa YacTo acoLjlolTbCA 3 aKTUB-
HICTIO 3aManbHOro NPOLIECY B KMLLKIBHUKY, MOKPALLYIOTLCS
B pe3ynbrarti NaToreHeTUYHOro MikyBaHHS. Pasom 3 Tum,
yBeIT a60 aHKiNIO3MBHMIA COHAWITIT 3a3BMYal BUHUKAKOTh
He3arexHo Bif 3ananbHOT akTMBHOCTI KuLLKiBHKKA. LLlogo
raHrpeHo3HoI niogepMii Ta NEPBMHHOMO CKNEPO3yH4oro
XOMaHriTy, TO iXHili 3B'A30K 3 aKTMBHICTIO 3ananbHOro
npouecy B KWLLKIBHUKY OCTATOMHO He 3'acoBaHo [17].
HassricTb NKIN HeraTMBHO BNNMBae Ha SKICTb XWUTTA Ta
(yHKUiIOHaNbHWIA CTaH navjieHTa, a NepBUHHWIA CKIEPo-
3yl04MIn XOnaHriT abo BeHo3Ha Tpomboembonis MOXyTb
6y HebeaneyHummn ans xutTsa. MK Tpeba BigpisHATM
BiJ MO3aKWLLIKOBWX YCKNaAHEHb, Xo4a iHKOMM Lie cknagHe
3aBaaHHs. IMOBIpHICTb BUHUKHEHHS TKI 36inbLuyeTbest
B NauieHTiB i3 nepiaHanbHUM Tunom XK, npu ypaxeHHi
TOBCTOI KWLLKKM, Y KypUiB i B pasi Tpueanoro nepebiry
xBopobu [5].

XK — xpoHiyHa peuuagmsHa 3ananbHa xsopoba
KULLKIBHMKA, LLO XapaKTepuayeTbCA TpaHCMypanbHUM
rpaHynemMarto3HUM 3ananeHHsM, WO MOXe BpaxaTtu
6yab-gKy yactuny LLKT. TunoBumu KniHiYHMKM NposiBamm
MaHidpecTaLii € 3ararnbHa BTOMa Ta XpoHivHa Aiapes, Wwo
BM3HAYAETLCA K 30iMblUEHHS YacTOTU BUMOPOXHEHD
i 3BMEHLUEHHA1 KOHCUCTEHLiT Kany npoTaroM TepMiHy
6inbLU HXX YoTMpK TWKHI. Binb y xuBoTi (70 %), BTpaTa
Baru (60 %) Ta KpoB’AHUCTI ab0 MYKOiHI BUNOPOXKHEHHS
(40-50 %) — Takox nowumpeHi ckaprv npu XK [2]. Cepen
HanyacTiwwx MKMN npy XK BU3Ha4aoTb NepBMHHUIA ne-
pudbepvynmin apTpuT (33 %), adTO3HUIA CTOMATUT, YBEIT,
BY3MOBY epUTEMY Ta aHKINO3VBHWIA CMIOHAMIT, @ raHrpe-
HO3HY niogepmito, ncopia3 i NEPBUMHHUIA CKNEpO3yoYmnii
XONaHriT BUSIBNSAKOTL BiGHOCHO pigLue.

BeHosHa 1 apTepianbHa Tpomboembonisa (TE) —
Takox [oBefeHi nposiBu Ta/abo ycknagHeHHs XK, wwo
3arpoXyIoTb XWTTH0. HanvacTile BUSBNSOTL TPOMO03M
rMOOKMX BEH Hir i nereHeBoi apTepii, pigwe — uepe-
6poBacKkynsipHUX, NOPTanbHUX, ME3eHTEpialnbHUX i
peTWHanbHUX BEH. PU3NK BUHMKHEHHS apTepianbHoi
TE MeHLWiA, ane acowitoeTbCs 3 MiABULLEHUM PU3NKOM
CepLeBO-CYyAMHHUX 3axBOpIOBaHb. CxunbHicTb Ao TE
npu 33K NosCHIOTL NOAIGHICTIO NPOTPOMOOTUYHMX
MexaHi3MiB, BKMOYakoumM akTMBaLLto KoarynsiLii, YacTKoBO
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ornocepenKkoBaHy MopyLLIEHHSIM KULLKOBOro Gap’epa Ta
BMBINbHEHHAM GaKTepianbHUX KOMMOHEHTIB [6,7].
PisHomaHiTHi kniHiuHi nposiBn 33K, 4acTo HETMMOBMIA
nepebir, a TakoX BiACYTHICTb CTaHAAPTU30BaHNX KpUTEPIIB
[iarHoCTMKM MOXYTb CTaTU NEpenoHo Ans nikapis Ha
LUMISIXY BYACHOrO BUSIBIIEHHSI XBOPOOU 11 edbekTnBHOrO
nikyBaHHs. Baxnmeo, Wwob MeHemKMEHT naujieHTiB 3i
cknagHumu MK maB MixaueumnniHapHUn Xxapakrep.

Merta po6otu

OnucaTu KniHiYHWA BUNagoK OiarHOCTUYHO CKMagHoro
nauieHTa Hawoi kniHiku 3 atunosum nepebirom XK Ta
YCKIaZAHEHHAMW, HECYMICHUMU 3 XUTTSAM; BUCBITIIUTH
npobremy MOHITOPVHIY Ta MOXITVBI LUMSIXN BUPILLIEHHS.

KaiHiuHWI BUNapoK

MauieHT T., 73 poku, HenpaLto4Ki neHcioHep. Baumky
2021 poKy HafiiWoB y peBMaTomnoriyHe BigdineHHs
KHIM «O6nacHa kniHivHa nikapHsi» XOP 3i ckapramu Ha
MOCTiHI Nexydi 6oni B NiZOLIOBHIN AiNsHL CTOM, NOPYLUEH-
HS YYTIIMBOCTI, OHIMIHHS Y CTOMaX, BUpaXeHy cnabkicTb y
HWXHIX KiHLiBKaX, HEMOXIIMBICTb CaMOCTIHOIO nepecy-
BaHHs. Takox Typbysanu 6inb, cnabkicTb y kKUCTsX, Hinb
y M’'i3aX roMinok, HabpsKMicTb CTOM, 3aranbHa CnabkicTb,
3MiHa KOMbOpY LLUKipW, BUCWMKA Ha LWUKIpi KIHLIBOK, CXya-
HEHHA 00 8 kr, 6e3COoHHS, PiaKUIA Kallenb 3i CrM30BUM
MOKPOTUHHSIM.

3 aHamHe3y 3aXBOpIOBaHHs BiJOMO, IO B MUMHI
2020 poky 6e3 o4eBMAHOI NPUYMHKM Y NaljieHTa 3'aBu-
nacsl CYHIOLHICTL MepLUOro nanbus niBoi ctonu, Ginb
y nigowsax cTon ABOBGIYHOrO XapakTepy, NopyLEHHs
YyTNWBOCTI y HKX. [liarHOCTyBanu nNoniHenponarTito HUX-
HiX KIHUIBOK HEBWU3HAYEHOrO r'eHesy, NMpu3Haynnn Kypc
CTaLiOHapHOro MiKyBaHHA (amiTpunTuniH, cynbnipug,
€TUNMETUNTIAPOKCUMIPUANHY CYKLWHAT, iNigakpuHy
rigpoxnopuay MOHOrigpar, a-Ninoesa KUCcnoTa), Lo MaB
no3uTuBHWIA edpekT. HacTynHe ambynatopHe NikyBaHHs!
B HEBpOMaTosiora 3a MiCLIEM NPOXMBaHHS nepeabavano
npuimManHs nperabanivy 300 mr Ha goby npotsrom 3
micsUiB. YNpodoBX LbOro Yacy nauieHT BU3Ha4MB Morip-
LUEHHS CTaHy: niaBuLLEeHHs Temnepatypw Tina go 39 °C,
MOSIBY BUPA3KOBO-HEKPOTUYHMX 3MiH Y POTOBIN NOPOXKHUHI
(3a pesynbratamm 6aknociBy — cTadiniokok) Ta BUCUMKM
Ha HWXHIX KiHUiBKaX. [prn3HayeHHs LmnponokcaLmHy,
LedTpiakCoHyY, NoKarnbHO HiCTaTWHY Ta METUNypauuny
CMpUAN0 HOPMOTEPMIi, perpecyBaHHI0 BMPasoK y no-
POXHWHI pOTa Ta BUCUMKN Ha KiHUiBKax. BTim, nauieHTa
npogoBxyBanu TypbyeaTu cnabkicte y m'asax, 6inb y
cTonax i KUCTSAX; 3a OCTaHHIN MiCsALb 3ayBaxuB 3MiHY
KONbOpY LWKipn Tynyba Ta KiHLIBOK Ha CUHIOLUHWIA.

Micna koHcynbTauii HeBponaTonora B NOMIKMIHiL
Y «lHcTUTYT HeBponorii, ncuxiaTpii Ta Hapkonorii Hawi-
OHasbHOI akageMmii MeanyHNX Hayk YKpaiHuy, a Takox 3a
pesyneratamv enexktpomiorpadii (EMI) BusiBunu o3Hakm
noniHerponarii, B rocnitanisadii BigMoBneHo. lNauieHT
CaMOCTIiHO 3BEPHYBCA A0 0OnacHoi KniHiYHOI nikapHi,
YPreHTHO rocniTanisaoBaH1i y peBMaTonoriyHe BigaineHHs
Ansi 00CTEXEHHS Ta NiKyBaHHSI.

3 aHamHe3y XWTTS BigOMO, LU0 3a Kinbka MicsuiB
[0 rocnitanisauii nauieHta o6cTexvB nynbMoOHoMor 3
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Case report

Tabnuus 1. JlabopaTopHi nokasHuku kniHiyHOro nepebiry, Lo He BiANOBigaNM HOpMi

Mapametpw, PedhepeHTHi 3HaYeHHs [Hi nepebyBaHHA B cTauioHapi
oavni swiprosarnn | wopun ] o7 o 14 o

TNenkouutn, x10%/n
Hevitpocbinu, %
NimcboumnTn, %
LLIOE, mm/r

[emornoGiu, r/n
Eputpoumty, x10%2/n
3aranbHuit 6inok, r/n
ACT, Op/n

ANT, Og/n

DochipXXeHHs CUCTEMU 3ropTaHHA KpoBi

MHB
MpoTpom6iHoBwiA Yac, ¢

4,0-9,0 47 35 42
47-72 28 33 40
19-37 62 57 50
Yonogiku Bikom noHag 50 4 3 4
pokis — go 20,0

130-160 129 129 156
4,0-5,0 4,68 4,70 5,64
60,0-80,0 58,30 63,20 -
Yonosikn — o 41,0 47,40 - -
Yonosikn — o 41,0 78,10 - -
o 1,0 0,97 1,00 -
9,8-12,1 12,90 13,30 -

Tabnuus 2. Pesynbraty foaaTkoBMX NabopaTopHUX AOCTigKeHb

LocnigxeHHsa PedepeHTHi 3Ha4eHHa | Pesynbrar
Hopmu [1]

KpoB Ha reMokynbsTypy
D-pumep, mMkr/ Mn
B2-mikporno6yniH, mr/n

IMyHonoriyHe
LOCTiAKEHHS! KPOBI

HeraTuBHUIA BugineHo Alcaligenes faecalis

0o 0,25 4,01

0,8-2,2 5,6143

Hemae ceHcubiniaaui ceHcnbinisauis pevenTopis nimdouunTie

peLienTopiB NiMoLMTIB [0 amiTPUNTMAIHY, NPOKCiymy,
BEPOLUNIPOHY, kKapAiomarHiny,
peBMOKCHKaMy He BUSIBEHa
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npVBOA4Y TPUBArIOro Kalimio Ta 3afawlliKky; y pesynsrari
CKT opraHiB rpyaHoi KniTku BUSIBNEHO MHEBMOIOPO3.
MpusHayeHa Tepanis cnpusina NoKpaLleHHI CTaHy.
HasBHicTb diapeiiHoro cMHAPOMY OMNMCye HEBMEBHEHO,
X04a 3a OCTaHHi NiB POKY BU3HAYaE Kinbka enisofis BO-
OSHUCTUX BUMOPOXHEHD, 3 NPMBOAY SKMX 3@ AOMOMOIO0
He 3BepTaBcs.

O6’eKTUBHMIA CTaTyC: CTaH CepefHbOi TSHKKOCTI.
CsipomicTb 36epexeHa. CamoCTiliHO He nepecyBaeTbCs
yepes 3aranbHy Ta M's30By CrabkicTb, 60MLOBUIA CUH-
LPOM Y HWKHIX KiHLiBKaX, NOPYLIEHHS YyTnMBOCTI CTOM.
HopMmocTeHik, 3HUXEeHOro xapyyBaHHs. |Haekc macu
Tina — 22,6 Kr/m2.

i Yac 30BHILLHBOTO OrMSAY NPUBEPTAE yBary ckpaBa
rinepemist 06nn4ysi, AndyaHa CUHIOLLHICTb LUKIPK FpyaHOT
KNiTKW Ta XuBoTa, livedo reticularis kiHUiBOK | GOKOBMX NO-
BEepXOHb Tynyba. Y 4insHLi roMinoK BUSBUMM ryCTy BUCUMKY
KOPUYHEBO-CUHIOLLHOTO KOMBbOpY B AiamMeTpi 40 1 cM, Wwo
Mg, Yac HaTCKaHHs He 3HVkae. CnocTepirany HabpsKnicTb
CTOM, HWKHBOI TPETUHMN FOMISIOK, FINOTPOi0 M’S3IB HUXKHIX
i BepXHix KiHUiBOK. [Manbnauis cton, KUCTE i rominok 6o-
nicHa, obcsr pyxis | hyHKLis Cyrno6iB y KiHLiBKax 4OCTATHI.

OB’eKTUBHI 03HaKV NOPYLUEHHS PYHKLIii opraHiB au-
XaHHS Ta CepLieBOi AiSNbHOCTI HE BUSBUIW. ApTepianbHui
Tnck — 100/80 MM pT. CT, YacToTa cepLeBmX CKOPOYeHb
— 72 ynapw 3a XBWIMHY, YacToTa AuxanbHux pyxis — 18
32 XBUIHY.

AKusit M’'skui, 6esbonicHuin. ManbnaTtopHoO nediHka
BUCTYMae Ha 3 cm 3-nig kpato pebepHoi ayrn, 6esdonic-
Ha, noBepxHs rmapgka. PisionoriyHi BUNOpoXHEHHS 6e3
0cobrnmBocTen.

XBOpPOMY BCTaHOBWIM NOMEpPeHii diarHo3 cuctem-
HUIA BacKynit. 34INCHUNKU KOMNNEKCHE OBCTEXEHHS.
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BaranbHokniHiYHi Ta GioxiMiYHi napameTpy, siki BUXoZunm
3a Mexi HopMK, HaBeaeHo B mabnuui 1.

3a pesynbratamu gogaTkoBux nabopaTopHUX
AOCNigXKeHb, Y nauieHTa He BUSBMIIM KOPOHaBIpyCHY
xBopoby (SARS-CoV-2 IgM T1a IgG HeraTtusHi); no-
KasHukn imyHornobyniHy E, pakoBo-embpioHansHoro
aHTWreHy, NpoKanbLMTOHIHY, C-peakTyBHOrO NpoTeiHy
Ta peBMaToigHoro aktopa — B Mexax pedepeHTHOl
Hopmu. PesynTaT gocnigkeHHs KpoBi Ha LE knituHm i
aHTUHENTpOiNbHI uuTonnaamatuyHi aHtutina (ANCA)
HeraTMBHUI; TECTYBaHHA Ha BipycHi renatutu B i C Hera-
TUBHe; aHTuTINa IgG oo Saccharomyces cerevisiae He
BUSIBNEHO. IHWi goaaTkoi nabopaTopHi AOCTIAKEHHS,
pesyneTaTy SKMX He BignoBiganu HOpMi, HAaBEAEHO B
mabnuuj 2.

Mig yac nepebyBaHHs B cTauioHapi y XBOporo
36epiranucs ckaprv Ha BUpaxeHy CrabKiCTb Y HUDKHIX
KiHUiBKaX, nekydyi 6oni B NiZOLIOBHIN AinsHUi cTon, nopy-
LUEHHSI YYTIIMBOCTI, OHIMIHHS y cTonax, Ginb, cnabkicTb y
KuCTSIX, 6inb y M’si3aX rominok, HabpsiknicTb cTon, BUCUMKa
Ha LLKIpi KIHLIBOK, BE3COHHS, PidKWIA Kallenb, BiH He Mir
CaMOCTIHO NepecyBaTucs.

Y 38'A3KY 3 HASBHICTIO PI3HOMAHITHWX KNiHIYHUX NPO-
AIBIB 3AINCHUNN ANAEPEHLIIHY AiarHOCTUKY 3 CUCTEMHUMU
BaCKymniTamu, CENTUYHUMM YPAXKEHHSIMU, HEBPOIIOTYHU-
MU po3nagamu, 3aXBOPIOBaHHAM KPOBi, OHKOMOTYHOO
naTonorieto.

Y pesynerarti KT rpygHoi KniTkv i opraHis YepeBHol
MOPOXHWHU BUSIBUMW BOTHULLA B MapeHXiMi JereHb,
iMOBIpPHO, rpaHynemaTto3HOro xapakTepy; Manuii npa-
BOGIYHMI rigpoTopakce i rigponepvikapa; Andy3Hy naro-
orito MEeYiHKK, 03HaKMW >KMPOBOTO renatosy, NopTanbHoI
rinepTeHasii, renatocnneHomMeranito, Me3eHTepianbHy
niMmcbageHonarito, acumT.

3a panumun Y3[ opraxis WKT 3 enactorpadieto,
— renatocnneHomeranis, AnAQYy3Hi 3MiHWM napeHximu
neviHk1 BignoeigatoTh cragii F2 (3a METAVIR); o3Haku
nopTanbHoi rinepTeHaii.

[aHi cTumynsuiHoi enektTpomiorpadii xapakTepHi
ANS1 CUHOPOMY CEHCOPHO-MOTOPHOI, NMEPEBAXHO AeMie-
MiHI3yr040i NoNiHENpONaTii HUXHIX | BEPXHIX KiHLiBOK.

Bioncist AinsiHkM Wkipy npaBoi H/K — NporpecuBHa
niarocTpa Bupaska 3 AinsHkamy noniMopHOKNITUHHOI
3anarnbHoi iHginbTpaLii AepMu 3 BTAryBaHHSAM NPUAATKIB
LUKIpW.

KonoHo- Ta ipurockonito He BUKOHAmNM 4Yepes Tsx-
KiCTb CTaHy XBOPOI0, HasiBHICTb NOMiHENPONaTii, a TaKoX
OCKIMbKM BiH HE MaB 03HaK ypaXxeHHs KWLUKIBHMKA B
aHamHesi Ta 3a gaHumn KT.

Pesynsratn EQIC, KT ronosHoro mo3ky, MPT go-
cnipkeHHs xpebTa 6e3 ocobnueocTeli.

BcTaHoBUnM KNiHIYHKUIA AjarHo3: cucTeMHuiA Hegude-
PEHLIIi0BaHI BaCKyniT LLKipy Tyny6a Ta KiHLBOK TSXKOro
nepebiry noniHeponarTis BEPXHIX i HYXHIX KIHLIBOK; Xpo-
HIYHWI renaTuT HEBM3HAYEHOTO I'eHesy, MOMIPHOTO CTyne-
HS aKTUBHOCTI 3 CUHAPOMOM LITONi3y; CrneHoMerarnis.

3a nnaHoM nikyBaHHs XBOPUIA OTPUMYBAB iHTEHCUB-
Hy iHdysilHy Tepanito, AekcameTtasoH (16 mr Ha goby),
afeMeTIOHIH, KOMMIEKC BiTaMiHiB | MeTaboniYHNX pevoBUH
(B1, B6, B12, HikoTuHamig, kokapbokcunasa, AT®), aH-
TWKOArynsHTY, aHaboniky Ta iHLLy Tepanito, Npu3HayeHy
CyMDKHUMU crneLianicTamu.
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Puc. 1. Y nigcnn3oBomy Lwapi CTiHKM TepMiHanbHOro Bifainy knyboBOi KMLLKM BIU3HAYEHO MHOXMHHI HEKa3eOo3Hi rpaHynemm 3 riraHTCbkMK 6aratosaepHUMM KniTnHamm Tuny M-

porosa-/laHrxaHca.

Puc. 2. fBuiLa BackyniTy B AepMarnbHOMY Lapi LWKipy.

Ha 14 neHb nepebyBaHHs y cTavjioHapi 3'ABuBCA Ginb
y NpaBiii 30yXBUHHIN | HAANOOKOBI AiNsiHKaX, KA Nicns
BBEJEHHS CMa3MOMiTUKIB 3MEHLUMBCS, OfHaK noyana
nigBuLLyBaTUCh Temneparypa Tina (8o 39 °C).

Mig yac ornagy XWBIT He 3OYTUN, B aKTi AUXaHHA
yJacTi He Gepe, Npu nanbnaviji HaNpy»xeHwii, GonicHUA,
BU3HAYMIN BUPAXXEHWI AedhaHC Ha BCill MOBEPXHI KUBOTA,
MaKcuMasibHO B ME30racTpii Ta Npa.iil 30yXBUHHIi AiNsH-
ui. Cumntom LLloTkiHa—Bntombepra cymMHiBHWI, NeviHkoBa
TynicTb 36epexeHa. AycKynbTaTUBHO NepucTansTuka
ocnabnena. MMig yac pekTanbHOro AOCIAXEHHS TOHYC
chiHkTEpa 30epexeHuit, rasu He BigxoasTb.

Y pesynerati ypreHTHoro Y3[] YepeBHOi NOPOXHUHU
BUSIBUMM HE3HAYHY KiNbKICTb PigWHW Y Marnomy Tasi. 3a aa-
HUMW peHTreHorpadii, OTK 6e3 cyTTeBMX 3MiH NOPIBHAHO
3 nonepenHim obcTexerHsm. NI1P tect Ha SARS-CoV-2
(noBTOpHO) HeraTvBHWIA. XBOPOro NepeBeaeHo B Xipyp-
riyHe BifAineHHs 3 nonepeaHim 4iarHo30M: NEpUTOHIT (?);
roCTpuii Me3eHTepianbHWiA TPoM603 (?).

3aicHMnK AiarHoCTUYHY NManapoToMito, B YEpEBHIN
MOPOXHWUHI BUSBUNK (DiOPUHO3HO-THIVHUIA BUNIT, SKUIA
acnipysanu. letni TOHKOI KULWLKX He AunaToBaHi, rine-
pemoBaHi, 3 HasBHiCTIO ibpuHy. Ha 15 cm Big ineoue-
KanbHOro KyTa BMSIBUIU LiaHOTUYHY AinsHKy Ao 20 cm
i3 Hekpo3amu, WO 3anyyeHa [0 CMankoBOrO MPOLECY,
3 YTBOPEHHSIM MiXNEeTneBoro abcuecy Ta NPOpUBOM Y
YepeBHY MOPOXHWUHY. BUKOHaNM pesekL;ito TOHKOI KULLIKK
3aBAoBXKM Ao 50 cm.

MMicna onepauii BCTAHOBMAKW AiarHO3: roCTpuii ce-
rMEHTapHU Me3eHTepianbHUA BEHO3HWIT TPOMB03 3
[EeCTPYKUIiE, TepMiHanbHWIA iNeiT, MKKULLKOBA HOPULISA
3 NPOPVBOM Yy YePEBHY NOPOXHUHY, ANdY3HWIA (ibpUHO3-
HO-THINHUI NEPUTOHIT.

Y pe3ynbrari ricTonoriYHOro AOoCMimKeHHs BuaaneHoi
LiNSHKA TOHKOT KULLIKW BCTAHOBUMMW XPOHIYHUI aKTUBHWIA
EHTEpUT i3 HasIBHICTIO OCEepenKiB MOBEPXHEBUX BUPA3OK,
XPOHIYHOI BMPAa3KK, L0 NPOrpecye, B ii AHi BU3HAYMNK
LPIOHi riraHTOKMITUHHI rpaHynemMm 3a TUMOM rpaHynem
YyxopigHoro Tina. B 30BHilWHIX Bigdinax CTiHkK, B Mig-
CrM30BOMY LLIapi CiocTepirany pi3ke NOBHOKPIB'S CYaAVH,
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ocepekn remopariyHoro iHgikyBaHHs, ocepeaKoBuii
(piBPUHO3HO-THIAHMI NEPUTOHIT.

Micnsa onepadii xBopwii nepebyBaB y peaHiMaLliiHoMy
BingineHHi. Moro cra mocTiiiHo noriplyBsascs yepes
MporpecyBaHHs rinoTeHsii Ta HAPOCTaHHA HUPKOBOI He-
focrartHocTi. Ha 4 poby nicns onepaLii cranach 3ynuHka
KpoBOOOiry.

Y pesynbrati po3TUHY BCTAHOBNEHO NPUYNHY CMEpTi
nauieHTa: iHTOKcUKaLisi, CpuYnHeHa xBopoboto KpoHa
3 YPaXeHHSIM TepMiHanbHOro Biadiny, opMyBaHHAM
XPOHIYHMX | FOCTPMX BUPA30K i nepdopaLlieto; MiKKULLKO-
BUiA abcuec, andysHniA PiGPUHO3HO-THIHUIA NEPUTOHIT;
cenuTueMis, cnpuunHeHa Alcaligenes faecalis; ctaH nicns
onepauii (giarHoCTMYHa nanapockonis, nanapoTomis,
BiCLieponi3, pesekuist QiNsHKU TOHKOI KWLLKW, KiHLeBa
ineoctoma, caHalljsi, ipeHyBaHHS YePEBHOI MOPOXHUHK);
AMCTPODIYHI 3MiHW NapeHXiMaTO3HMX OpraHiB; Habpsik-Ha-
6yXaHHA pPEYOBMHM TOMOBHOMO MO3KY; HabpsiK NereHis;
Andy3Hun apibHOOCEpPeaKOBUIA aTEPOCKIEPOTUYHMIA
Kapaiocknepos; rinepToHiyHa xBopoba; atepocknepos
aopTy B CTagil KanbLUUHO3Y.

HagaHo BWCHOBKM martorioroaHaToOMiYHOro Aochi-
[PKEHHS! KULLKK (puc. 1) Ta wkipm (puc. 2).

06roBopeHHs

OnucaHuin KniHiYHWA BUNaaoK nigTeepaxye, wo XK —
CKrnagHa MixavcumniiHapHa npobnema, ocobnmeo B pasi
aTunoBoi ManicdecTtauii, Konu NPoBiAHUMMW € Tak 3BaHi
MO3aKWULLIKOBi CUMMTOMM, LLIO MACKytoTb iCTUHHY Npupoay
naTonoriYHoro npouecy. 3a AaHnmmu axoBoi Nnitepary-
pw, oauH abo kinbka MK MoxyTb BUHUKATK i Ao, i nicns
KULLKOBMX NposiBiB abo BCcTaHOBReHHs AiarHosy 33K, a
HasiBHiCTb opHoro KT 36inbLuye WMOBIPHICTb BUHUKHEH-
Hs gopatkosmx [11]. Mosigomnanu, wo'y 25,8 % Bunapakis
navjieHTu 3septatoTbes 3 nepunm MNKIM 4o BCTAaHOBNEHHS
piarHosy 33K (B cepeaHbomy 3a 5 micauis) [16]. OTxe,
atunosa cdopma XK moxe nepebiratv i 6e3 KniHiuHMX
03HaK ypaXeHHs KULLKIBHUKA, a AiarHOCTMKa XBOpooby,
3-MOMiX iHLLOrO, HepiaKko BinOyBaeTbCs MPU PO3BUTKY
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ycKnagHeHb (KULLIKOBWX | No3akMLLKOBMX). Tak Bigbynocs
i B ONMCaHOMy KNiHIYHOMY BUNaJKY.

MMig yac rocnitanisavji nauieHTa nepegyciM 3BepHynu
yBary Ha nopyLUeHHs! YyTNKUBOCTI, OHIMIHHSA Yy cTOMax,
BUPaXeHyY CNabKiCTb Y HUXKHIX KiHLiBKax, 3MiHy KONbopy
LUKipW, BUCWMKY Ha LUKIpi KIHLIBOK; 3BaXaloun Ha ue,
NPWMYCTANM NaTororito HEPBOBOI CUCTEMM ab0 BaCKynIT.
XBOpWI Ha Toi Yac ofepxyBaB MiKyBaHHS 3 NPUBOAY
MONiHePONaTii HYKHIX KIHLIIBOK i3 NO3UTUBHUM €(DEKTOM.

BTim, HEBponoriyHa CUMNTOMaThKa TakoX € OQHUM 3
artunosux nposieie XK. HaitvacTilwe nosigomnsiots npo
Mienonarito, iHCynbT, MionaTito, PO3CiSHWIA CKNepo3 Ta
eninencito. MepndepunyHa Hemponartis — HEBPOMOrivHe
yCKNafHeHHs, Lo Moxe ByTn noe’sa3aHe 3 imyHoonoce-
PeLKOBaHUM 3ananeHHaM, AediLnToM MIKPOEIEMEHTIB
(Hanpwvknag, Bitamiis B12, D, migi) Ta aTporeHHumMn npu-
YnHamm (y pasi npuiiMaHHs METPOHIZA301Ty, aHTaroHICTIB
TNF-a Towwo) [4]. B HK3Li onucaHux BUnagkiB XPOHiHHOT
3ananbHoi AeMieniHi3yro4oi noniHenponarii B NaujieHTiB
3'ABMSANMCA CUMNTOMM NiCNSi BCTAHOBMNEHHS AiarHosy
XK, Lo ycknaaHoBano BU3HaYeHHs Toro, uu Bynu BoHW
CrpUYMHeHi XBopoboto, 4m NoB’a3aHi 3 nikysaHHaM [10].

Y HalloMy BUNaaKy BUHUKHEHHSI BUPA3KOBO-HEKPO-
TWYHWX 3MiH Y POTOBI NOPOXHWHI Ta NiABULLEHHS Temne-
patypv Tina nig Yac TpuBanoro NnpuiMaHHs nperabanivy
OLjHIOBanM ik NposiB1 BackyniTty, ane, WMoBIpHO, Bynu
KniHiYHMMK mapkepamm XK.

LLIKipHO-CNM30BI ypaXkeHHs — aTunoBi nposisu nepebi-
ry XK; 3a gaHumum okpeMux JOCRIgHWKIB, iX BUSIBNAIOTb Y
10-44 % naujeHTis [9]. HanolumpeHiLli fepmaTonoriyHi
nposiBn XK — By3noBa eputema, raHrpeHosHa niogepmis
Ta adTO3HWIA cTOMaTUT. PigLwe dikcyoTb HEMTPOMINbHiI
Aepmatosn (cuHgpom CsiTa), WKipHUA BackyniT, By-
nbo3HuiA enigepmonis i metactatuyHy XK [13]. Cepeg
HaMMOLLMPEHILLMX YpaxeHb POTOBOI MOPOXXHWHM NOBIAOM-
nsnm Npo 6pykiBKONoAiOHi 3MiHK CMIN30BOI, BEreTaTUBHWIA
niocToMaTuT, opodpaLlianbHuiA rpaHyneMaros, aTo3Hi Bu-
pasku, Habpsk ryd Ta 0bnnyys, eputemy Ta Habpsik ACeH.
Bigomo, Lo Ui ypaxeHHs nepeaytoThb LLYHKOBO-KULLKO-
BMM CUMMTOMaM, JOBOMi YaCTO € NOYATKOBOK O3HAKOH)
| cumntomom XK [3]. KniHiuHi nposiBu Ta rictonorivyHe
[OCHiMKEHHS € NiarpyHTAM AN BCTAHOBIEHHS AiarHoay.

Mig yac andepeHUinHOT AiarHOCTUKM NP0 HasIBHICTb
CUCTEMHOro BacKymniTy CBiAYMNM TaKi CMinbHi KMiHiYHi
03HaKW, K BUPA3KOBO-HEKPOTUYHI YPaXKEHHS CIIM30BUX
06OMOHOK Ta LKIipW, YPaXeHHS NEreHiB, OMOPHO-PyXo-
BOI, HEPBOBOI CUCTEM, TSXKKUI 3aranbHuii ctaH. Okpemo
3a3Ha4YMMOo, L0 NpK BackyniTax MOXyTb CnocTepiraTy
nposien ypaxeHHs KT yepes 3anyyeHHs GpuxoBumx
apTepiit abo MeHLIMX CyAWH i3 HACTYMHOIO ileMmieto
KULLKIBHVKA Ta/uu BUPa3KOBO-HEKPOTUYHUMMK 3MiHAMU
cnu3oBoi 06onoHky [8]. MogibHe o XK rpaHynematosHe
3ananeHHst ClM30B0i 0O0MOHKM KULLIKIBHVKA MOXE BUHMK-
HYTW i Npu rpaHynemaTto3HoMy noniaHriiTi (BereHepa) Ta
€03MHOINBLHOMY rpaHynemaTo3Homy noniaHriiti (Yep-
xa—Ctpocca). BriM, noBigomnsatoTh Npo LLinbHUIA 38°930K
MiX HasBHICTIO XK i BUHMKHEHHAM wKipHoro, ANCA-
acoLiioBaHOro Ta FraHTOKMITUHHOIO aTepiiTy Takascy,
YyacTilLie B Monoaux nawjieHTiB i3 Be BcTaHoBneHum 33K,
4acTo B HeaKTUBHIN ¢a3i [15]. BigcyTHICTb xapakTepHux
nabopatopHux kputepiis neBHux BackyniTis (ANCA un
€031HodinNiT), a TaKoX BUSIBNEHHS HecneumniuHNX 03HaK
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B BionTari LWKipy 3 erneMeHTaMu BUCUMKM He CNIPUSIN aHi
MiATBEPAKEHHIO BapiaHTy BaCKyMiTy, aHi BUKMIOYEHHIO
«BTOPUHHOTO» Backynity npu XK.

locTpwii BEHO3HUI MeseHTepianbHWUiA TPOMG03, Lo
BUHUK Ha 14 feHb nepebyBaHHs B CTaLlioHapi, BBAXKAEMO
e oaHum MK, skwii cTaB KynbMiHaLLE 3aXBOPHOBAHHS.
€ pokasu, wo came 33K € HesanexHnm akTopom pu-
3uky TE. [JocnigpxeHHs nokasasnu, LWo pusnK BUHUKHEHHS
BeHosHux TE npu 33K suwwmin y 3,5 pasa nopisHSHO 3i
300POBOK Nonynsuieto, a noe’s3aHa 3 TE cMepTHICTb
CTaHoBUTbL 8-22 %. [lo dhakTopiB, L0 3yMOBMIOKTH Mig-
BuLLeHW puaunk TE npy 33K, HanexuTb NpuiMaHHs okpe-
MUX MeOUKaMEHTIB (KOpTUKOCTepOiamn abo TodaunTuHib),
XipypriyHe BTpyYaHHs 4u TpuBana rocnitanisauis [14].
TpomB03 Me3eHTepianbHOi BEHN — HevacTa nokanisadis,
Vioro peecTpyroTb He BinbLu Hix y 10 % ycix TE npu 33K
[12]. OnepatuBHe BTpyYaHHS Ta BUSBMEHHS NaTOMNOMNYHNX
3MiH KWLLKIBHUKa cnpusanu giarHoctyBaHHio XK, ane, Ha
Xanb, He CNPUYMHUNN OfYXaHHS NaLieHTa.

BucHoOBKM

1. XK - cknagHa mixaucumnniHapHa npobrnema, oco-
6nMBO Npu aTMNOBIM MaHicecTalii, Konu NPoBiAHUMK €
MO3aKWULLIKOBi CUMMTOMM, LLIO MacKytoTb iCTUHHY Npupoay
naTonoriyHoro npouecy. OudepeHuinHa giarHoctuka 3
3any4yeHHsaM CyMDKHWX crewianicTiB Moxe OOonoMOrTv
BYaCHO PO3Mi3HaTK 3aXBOPIOBAHHA Ta iHiLjloBaTK naro-
reHeTUYHy Tepanito.

2. baraTtorpaHHiCcTb KniHi4HMX NposiBiB, AKi CMo-
cTepiranu B HaLIOrO NavjieHTa, Ta BiACYTHICTb TUMOBKX
[LiarHOCTUYHWX MapKepiB He Jany 3MOorv OAHO3HAYHO fji-
arHocTtyeaty xBopoby KpoHa. MoniHeiiponaris Bkasysana
Ha ypa)xeHHs HEPBOBOI CUCTEMMU; renaToMerarnisi, 03Haku
nopTanbHOI rinepTeH3ii Ta acUWT — Ha ypaxeHHs NeYiHKY;
BaCKynonarisi, BUCUMKa, CXMMBHICTb A0 TPOMOO3y — Ha
CUCTEMHWIA BaCKyniT; MposiBK BicLIEpUTIB (rigpoTopakc,
acuuT, rigponepvkapa) Ta iHTOKCKKaLis cBiguunu npo
HasBHICTb cencucy. BiacyTHICTb xapaKTepHUX KMiHIYHMX
i BisyanisauiiHux (3a KT) nposiBiB ypaeHHs! KULLKIBHUKA,
HeraTvBHWIA TecT Ha aHTuTina (IgG) no Saccharomyces
cerevivisiae, a TakoOX HEMOXIUBICTb 3AIMCHEHHS HUXKHBOT
eHpockonii 3 Gioncieto (Yepe3 TSXKKICTb CTaHy nalieHTa)
BigTEepMiHyBany BYacHe aiarHocTyBaHHs XK, CrpuinHunm
BUHVKHEHHS! YCKNaJHEHb, HECYMICHUX i3 XUTTSAM.
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