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prXXa CTPABOXIiAHOIO OTBOPY Aiadparmu,
AXOAAQ3is CTPOBOXOAY:
AKICTb XXUTTS | TPUrepHi aKkTopu po3BUTKY
B YMOBOX BiIHU

Pe3stome. AktyanbHicTb. CTpaBoxigHO-LLIYHKOBWI Nepexig Mae CKNagHui aHaTtoMo-yHKLIOHAbHUA MexaHiaMm,
HECIMPOMOXHICTb SIKOIO CYrpPOBOAXKYETLCS PO3BUTKOM MPpuXi CTpaBoxigHoro otesopy giaghparmn (FCOL) abo axanasii
ctpasoxogy (AC), Lo rnotpebye xipypridHoi kopekuii. Ha cborogHi, B ymoBax BiviHu, ouiHka skocTi xuTTs (51K) i Bu-
3Ha4YeHHs TpUrepHnx ¢haxkTopis, Lo cripustoTs po3sutky FCOL i AC, € akTyarnbHUMY MUTAHHAMM racTpOEHTEePOsIOrii.
Mera: gocnigntn 5K i TpurepHi goaktopu, siki mornm crpusatn possutky CO/ ta AC B ymoBax BiviHM, 3a faHUMu
aHkeTyBaHHs. Matepiann ta metoaun. Y BigaineHHi Xipyprii opraHis TpasreHHs o6¢cTexeHo 90 xBopux 3a nepiog i3
ciyHsi 2023 poky rio rpyaeHs 2024 poky, cepen Hux 66 navieHTis 3 giarHo3om COL i 24 xBopux 3 giarHo3om AC. KoH-
TposbHy rpyny ctaHoBum 20 30opoBux oci6. Cepen obcTexxeHnx xBopmx 3 FCOL (n = 66) 6yrio 49 (74,2 %) vonosikiB
i 17 (25,8 %) xiHok. Cepen obcTexeHnx xBopux 3 AC (n = 24) 6yrno 17 (70,8 %) Honosikis i 7 (29,2 %) xiHok. CepeaHivi
BiK ycix XxBOpux cTaHoBuB (47,13 + 2,81) poky. YacTuHy xBopux ctaHoBWM BivicbkoBocnyx6oBLi — 39 (43,3 %). dns
oUiHKM 52K BUKOpUCTOBYBAN 3arasibHuil oruTyBasibHuK SF-36. [lis OLiHKY BIMBY MOXITMBUX TPUMEPHNUX (bakTopis
Ha possutok COL ta AC Hamum 6110 po3pobIieHO ONUTYBasIbHWK 3 ypaxysaHHAM BrismBy BiviHu. Pesynbratu. Beta-
HOBJIEHO, Lo 5K 3Ha4HO 3HKeHa (p < 0,05) y xsopux 3 TCO/L ta AC He3anexHo Bif cTatycy (BiicbKoBOC/1yX60BeLb
abo nepecidHnii rpomagsaHuH). 3a ouiHkoro SXK gocripkeHux nalieHTiB BCTAHOBIEHO, LLO MOKa3HMKU (Di3MHHOro Ta
MCUXIHHOrO KOMIMOHEHTIB 3[0POB’s1 GY/IN HUXHYMMM 3a MOKa3HMKN KOHTPOsIbHOI rpynn B 1,6 (p < 0,05) pa3a B 060x rpy-
nax, npy FCO/] noka3sHmK hian4Horo KOMnoHeHTa 340poB’si 6yB B 1,4 (p < 0,05) pasa Hkye, Hix rpy AC, a NoKasHyK
MCUXiYHOro KOMIMOHEHTa 340poB’si 6yB B 1,7 (p < 0,05) pasa Hwk4e ripu AC, Hx rnpu FCO/L. Npy aHKeTyBaHHI navjieH-
Tamu BU3HA4YEHO MOXITNBI TDUIrepHi ¢hakTopu: Tpusasie v He3BUYHE TSKKe hidndHe HaBaHTaxeHHs (59,1 %) — ans
possutky COL (x°= 15,27, p < 0,001) i TpuBami He3Bu4HWA cTpec-ghakTop (45,8 % ) — anisi po3sutky AC (x° = 41,04;
p =0,044). BucHoBku. 3a oLiHKO SIK JOCTIKEeHUX rnaLjieHTIB B yMOBaX BiviH BCTAHOBJIEHO, LLJO MOKA3HUK (Di3NYHOIro
KOMIIOHEHTa 340poB’si 6yB Hk4e rpu FCOL, Hix npu AC, a MoKa3HWK MCUXIHHOrO KOMIOHEHTAa 3[0PO0B 'Sl 6yB HUXKYe
rpu AC, Hix ripy COL. BusHa4eHo, Lo B yMOBaXx BiviH1 TPUrepHUM ¢hakTopoM, Lo cripmsas po3sutky COL, 6yno
TpUBasie Vi HE3BUYHE TAXKKE DI3NHHE HaBaHTaXXeHHS, a po3BUTKY AC Mir CrIpUSITU TpUBaSNK HE3BUYHUI CTPEC-(haKTop.
Knro4oBi cnoBa: axanasis cTpaBoxogy; rpyxa cTpaBoxigHoOro oTBopy giagbparmu; sKiCTe XUTTS, TPUrepHI
axkTopu; B yMoBax BiviHU

Bigomo, 110 cTpaBOXimTHO-IIJIYHKOBUI TIepexia Mae
CKJIAIHMI aHATOMO-(YHKITIOHATbHUI MeXaHi3M, HECIpo-
MOXHICTb SIKOTO CYIIPOBOJIXKYEThCSI PO3BUTKOM I'PYIXi CTpa-
BoxigHoro otBopy miadpparmu (I'COJI) abo axamasii cTpa-
Boxony (AC), mo notpedye Xipypriunoi Kopekitii [1—-9].
Ha croronni B ymMoBax BiliHM oLliHKa SIKOCTi XXKUTTS (S12K)
i BUBHAUEHHS TpUTrepHUX (haKTOPiB, 1110 MOXYTb CIIPUSITH
po3Butky 'CO/I i AC, € aKkTyaJlbHUMU MUTAHHSIMM racTpo-
€HTepOoJIoril.

YacToTa BUSIBIEHHS TaHUX 3aXBOPIOBAHb KOJIMBAETHCS
Bix 3,0 mo 33,0 %, a B moxmyiomy Bimi nocsirae 50,0 % cepen
TaToJIOTii IITyHKOBO-KMIIIKOBOro TpakTy [10]. TCO/l y ro-
JIOBMHU BUITAIKiB HEe BUKJIMKAE KIIiHIYHUX MPOSIBIB i MOXKe
He BUSIBJIATUCS HA paHHIX CTadisIX. Y TOM Xe Jac € AaHi, 1o
nowmupeHicte 'COJ] ctanoBmiia 28,9 % Ha OCHOBI pe3yJib-
TaTiB €HAOCKOITIYHOTO IOoCimkeHHs [11].

BomHouac iH1ni aBTopu BBaxawTh, 1o 'CO/I € momu-
PEHOI0 €HIOCKOITIYHOIO 3HAXiIKOI0 3 IeII0 MEHIITUM Bill-
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COTKOM €HIOCKOIMIYHOTo BUsiBIIeHHs (= 15—20 %), onHak
BBaXaloTh 1€ BApiaHTOM HOPMU, a HE 3aXBOPIOBAHHSIM,
0CO0JIMBO KOJIH BiIcyTHI cumiitomu [12, 13].

AC — 1e pinkicHe 3aXBOpIOBaHHS, SIKE BpaXkae 4o0-
JIOBIKiB i XXiHOK Oynb-sikoro Biky. IllopiuHo peecTpyioTh
1,07—2,2 Bumnanky Ha 100 TrC. 0cib, piBeHb ITOIIUPEHO-
cti — 10—15,7 Ha 100 Tuc. oci6 [14]. Bizomo, 1110 nmamieHT
3 AC maroth y 50 pa3iB BUIIMI PU3UK PO3BUTKY IJIOCKOKITi~
TUHHOTO paKy, HiX 3arajibHa MOTMYJIsIIIis, a 3aXBOPIOBAHHS
MIPOSIBISIETHCS Yepe3 20—25 poKiB IMiCIIsI TOSIBU CUMIITOMIB
AC [15]. Onnak 3axBopioBaHicTb Ha AC Ta i MOIMpeHicTh
TMIOMITHO 3pOCJI1, OCOOJIMBO 3 JOCSITHEHHSIMU B 1iarHOCTUIII,
1 IEMOHCTPYIOTh 3HA4Hi Bapiallii B ychoMy cBiTi [16]. Tounoi
craticTuku nomurpeHocti AC came B YKpaiHi HeMae, aje
3aXBOPIOBAHHSI 3yCTPIYAETHCS B Pi3HUX BIKOBUX Tpymnax, y
TOMY YMCJIi Y BiliCbKOBOCTY>KOOBILiB.

Ha croronni Hemae BiporimHUX gaHUX, sSKi O miATBep-
JKYBaJIM 30iIbIICHHS YacTOTH BUMAnKiB po3BUTKy 'CO/,
Ta AC min yac BiitHM. OgHaK MOXHa 3pOOUTH TIPUITYIIEH-
Hs, 11O CTpecC, 3MiHU B Xap4yBaHHI, ITiAHIMAaHHS BaXKKOTO
BaHTaxy (0COOJMBO BiiiCbKOBOCTYKOOBLISIMU) Ta 3arajib-
HUI BIUIUB BifHU HA 3710POB’SI MOXE CIIPUSITU MOCUJICHHIO
cumrnroMiB ripu 'COJ] ta AC abo mosiBi HOBUX BUIAJIKIB.
MoxxnuBo, moripllieHHs CTaHy Malli€eHTiB 0OyMOBJIeHE
BIUTMBOM T€BHUX TPUTEPHUX (PaKTOPIB, MOB’sI3aHUX 3 Bili-
HOI0, SIK-OT IICUXiuHi (paKTOpH, TaKi SIK XpOHIUHUU CTpec
(peryJIsipHi CUpeHHi CITOBIIlICHHSI, IUM Bill ITOXeX, BUOYyX!
apTUIepiliCbKUX CHapsiB, BUCHAKJIMBI Nepei3au Ta iHle),
110 Moxe cripusaTt po3BUTKY AC; isnuHi pakTopu, Taki K
OapoTpaBMa, HagMipHi He3BMYHI (Pi3WUHI HaBaHTaXKEHHS
cepel pi3HUX KaTeropiii HaceJeHHs 0e3 HajlexKHO1 (i3uy-
HOI MiZITOTOBKM B YMOBAaX BiliHM (HAINpuKIIa, MiaHIMaHHS
BaXXKKMX BaHTaXiB BOJJOHTepaMu, O1KEHIISIMU TOILLO), Y pe-
3yJIbTATi YOTO BUHUKAE MiIBUILIEHHST BHYTPIllTHHOYEPEBHOTO
TUCKY, 1110 cripusie po3Butky 'CO/l. Otxe, BiliHa MoOXe
BIUIMBATU Ha 301IbIIEHHS YacTOTU JAHUX 3aXBOPIOBaHb,
MOCUJIIOIYM iCHYIOUi (haKTOpU pU3UKY a0 TTPOBOKYIOUMN
PO3BUTOK XBOPOO y JTIOAEH, sIKi MAaIOTh 10 HUX CXUJIbHICTh.

Hns 6ynw-sikoro natienta 3 FCOJI ta AC i itoro Jika-
psl HalGibII BaroMolo € SIKicTh XKuTTs (A12K), came Tomy
OyIb-SIKi MeIWYHI iIHTepBEHIIil, Y TOMY YMCJIi OTIEpaTUBHI,
KiHIIEBOIO METOIO MafoTh mokpamieHHs XK [17, 18].

Ha cporonni monstra S12K yBiliIuIo He TiJILKKM B TeOpe-
TUYHY, a i y ipakTuyHy menuimay [19]. Tak, [I.M. KsiTka
Ta CITiBaBT. BBaXXalOTh, 1110 PO3BUTOK MEAUIIMHU MOTpedye
MYJIBTUAMCUMUTUIIHAPHOTO TIXOAY 0 BUBYEHHS BILUIMBY
JIIKyBaHHS Ha XWTTS JIIOAUHU, alI)KE€ METOIO JIIKYBaHHS €
30epexxeHHs i/abo noginmenHs A2K. Came Tomy Ha cbo-
TOAHI Jealli yacTillle y CBITOBIM 1 BITYM3HSIHIN MeaAUUHIl
JIiTepaTypi He TiIIbKM BUKOPHUCTOBYIOTh TEPMiH «SIKiCTb
SKUTTsI», a i IPOBOASITH 11 BABYEHHS 32 JOTIOMOTOIO Pi3HUX
ONMUTYBAIbHUKIB [19].

aranom 2K BimoOpakae Giarorojiydusi HaceJeHHs
260 OKpeMoi 0co0U 3 TOUKHU 30pY SIK MO3UTUBHUX, Tak i
HEeTaTMBHUX €JIEMEHTIB MPOTSTOM YChOTO IXHBOTO iCHYBaH-
HS B TIEBHUI MOMEHT vacy. 2K — KoMIuIeKCHe MOHSIT-
T4, 110 BimoOpaxkae CTYIIiHb 3aJ0BOJIEHHSI MaTepiaabHUX,
KYJIBTYPHUX i IyXOBHUX ITOTPeO JTIOAWHM, a TAKOX PiBEeHb il
3arajbHOTro 0JIaronoJyyus, sSIK cy0’€KTUBHO OILliHIOBaHUM
CaMOIO JIIOANHOIO, TaK i OILiIHIOBAaHWIT KOMITIETCHTHUMH (ha-

xiBugMu. S12K BKiIIogae 1K 00’€KTUBHI MOKA3HUKM, TaKi IK
3I0pOB’sl, EKOHOMIYHMI1 CTaH, COLiaIbHi BITHOCUHU, TaK i
cy0’€KTUBHI, HAIIPUKJIa 3aA0BOJIEHICTD XXUTTIM [20, 21].

BcecBiTHs opraHizallisi oXopoHU 310poB’st po3risinae 2K
SIK CIIPUMHSITTS JIIOAMHOIO CBOTO MiCIIsI B KUTTi B KOHTEKCTi
KYJIbTYpU Ta CUCTEM LIHHOCTEM, Y IKMX BOHA XUBE, i CTO-
COBHO CBOIX I1iJIeii, OUiKyBaHb, CTAHIAPTIB i mpobJjem [22].

S2XK, mos’s3aHa 3i 3mopoB’samM (A2K13), B aHTTOMOBHIX
mxepenax — Health-related quality of life, crocyeTbcst Toro,
sIK CTaH 3I0POB’s JIOAWHU BIUIMBA€E Ha ii 3arajJbHe caMo-
MOYYTTS i 3MATHICTb KUTH ITOBHOLIIHHNM XUTTSIM. 3BiCHO,
JliKapi MOXyTb BIUIMBATU JIMIlle Ha OAHY cKaaoBy A2Kn3
[23-25].

€ MOOIMHOKI TOCTIIKEHHS, SIKi MPUCBSTYCHI BUBYCHHIO
AX y xBopux 3 'COJl Ta AC, ogHaK BOHU He BUBYAIOTH
OJIHOYACHO TPUTepHi (paKTOpH, SIKi MOXYTb MPU3BOIUTH
IIO pPO3BUTKY AAHOI ITaTOJIOTii B yMOBaXx BiliH1, a BOHA MOXKe
BIUIMBATH Ha PO3BUTOK JTaHUX 3aXBOPIOBAHb Ta OOTSKYBATH
iXHiil mepeoir.

Jus mocmimkeHHs 12K icHYIOTh K cieumnivyHi, Tak i
HecnenudiuHi onuTyBaJlbHUKU. OTHUM 3 Halimoumupe-
HilIuX Hecneuu@iyHUX ONMUTYBaAbHUKIB € SF-36, akuii
no3BoJisie BUBUMTH 2K y XBOpUX Ta OLLIHUTH Pi3Hi CKIIAI0Bi
JKATTS TAIi€HTA ITi1 yac XBopoou [26].

Mera aocnimkenns: nocaigutu 2K i tpurepHi akTopu
po3BuTKy y xBopux 3 'CO/I Ta AC B yMoBax BiliHU 3a a-
HUMM aHKETYBaHHSI.

MarTtepiaAu Ta meToamn

Y BigaineHHi xipyprii opraHiB TpaBiieHHs ep>kaBHOL
yctaHoBu «IHcTuTyT ractpoeHTepoJorii HAMH Ykpainu»
3a niepion i3 ciuyHs 2023 poky 1o rpyaeHb 2024 poky o6cTe-
skeHo 90 XBopHX, cepel HUX 66 maitieHTis 3 niarHozom ['CO/]
i 24 xBopux 3 giarHo3oM AC. KoHTpoIbHY TPYITy CTAHOBIIIA
20 BigHOCHO 310poBUX 0Ci0. Cepen 00CTEKEHUX XBOPUX 3
I'COJI (n = 66) 6yno 49 (74,2 %) vonosikiB i 17 (25,8 %)
xiHok. Cepen ooctexxeHux xpopux 3 AC (n = 24) oyno 17
(70,8 %) vonosikiB i 7 (29,2 %) xinok. CepenHiii Bik ycix
XBOpUX CTaHOBUB (47,13 + 2,81) poky. HacTuHy XBOpHX CTa-
HOBWJIU BiliChKOBOCITYX00BI1i — 39 oci6 (43,3 %).

V BIKOBIf CTPYKTypi OLIBILIICT MAIlIEHTIB CTAHOBUJIN
BiliCbKOBOC/TY>X00BIIi CepeHbOTO BiKYy, Bim 41 n1o 50 po-
KiB — 66,7 %, cepenHiit Bik — (44,50 + 2,63) poky, y Toii
yac SIK y TpyIli HEBiliCbKOBOCTY>KOO0BLIiB IepeBakaiy Maili-
€HTH BikoM noHan 50 pokiB — 46,7 %, cepenHiii BiK SIKUX
craHoBuB (53,71 % 2,40) poky (p > 0,05).

J7151 OLLIHKY SIKOCTi XXUTTS B YCiX MALIIEHTIB A0 Xipypriy-
HOTO JIIKyBaHHSI MIPOBOIWIN OMUTYBAaHHS 3a IOIIOMOTOI0
3arajibHOTo ONMUTyBaibHUKa SF-36, sskuit 6yB po3pobaeHuit
(1992) i notim monudikosanuit (2000) J.E. Ware Ta criiBaBT.
[26]. OnuryBanbHUK SF-36 BKiIOYae 36 3anuTaHb, sKi Bi-
noOpaxaroTh y 6anax 8 mKkaa 310poB’s: (pi3nyHy mpaltes-
NATHICTb, COLliaJIbHy aKTUBHICTb, CTYIiHb OOMEXeHHs (i-
3WYHOI MTPaLe3AATHOCTI i COLIiaIbHOT aKTUBHOCTI, TICUXiYHE
3I0POB’sl, eHEPTIMHICTh a00 BTOMJIIOBAHICTh, OiJIb, 3aTaIbHy
CaMOOIIiHKY 3I0pPOB’sl Ta 1Or0 3MiHM MEPEBaXKHO MPOTSI-
TOM OCTaHHBOI'O MiCA1Is (32 BUHSITKOM MEPIIOTrO MTUTAHHS )
(Tabm. 1).

OnurtyBanbHUK SF-36 3a0e311euye KinbKicHe BUBHAYEHHS
SIKOCTi >KUTTSI 32 3a3HAYeHUMM 1KaaMu. [1pu ibomy mokas-
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Tabnuysi 1 — BusHayeHHs1 KOHLenLii 340poB’si XBOPUX Py BUKOPUCTaHHI yHichikoBaHoro onutysanbHuka SF-36

Yucno

Lkana NYHKTIB BusHaveHHs
PF (Physical Functioning) 10 3[aTHICTb MIOAMHN BUKOHYBATKN (Di3NYHE HaBaHTaXXEHHS
DD (DiznyHe PyHKLIOHYBaHHS) npoTAroM fo6u
RP (Role Physical) 4 ®di3nyHa 30aTHICTb NIOAMHN BUKOHYBATK CBOKO NMPOdECinHy po6o-
P® (PonboBe hyHKLiOHYBaHHS) Ty abo po6oTy BOOMA
BP (Bodily Pain) .
DB (DianuHmii Girtb) 2 BupaxeHicTb 60510
GH (General Health) , : )
33 (3aranbHe 310pOB'S) 5 Cy6’eKTMBHA OLjiHKa 3arafbHOro ctaHy 30opoB’s
VT (Vitality) , . . .
K3 OKUTTERATHICTD) 4 Cy6’eKTMBHA OLHKa HaCTPOIO, EHEPriNHOCTI, XUTTEBUX CUI
SF (Social Functioning) AU . . .
C (CojarnbHe dyHKUOHyBaHHS) 2 EmouinHa n gisnyHa 3gaTHICTb CninkyeaTmncs 3 iHWmnMm
RE (Role Emotional) 3 EmouiiHa 3gaTHICTb NognHK 3armaTtmcs NpogecinHow poboTo
EP (EmouiiHa ponb) a60 po6oTolo BAOMA
MH (Mental Health) , . .
N30 (MevixiuHe 3n0pos's) 5 Cy6’eKTMBHA OLHKa eMOLINHOIO CTaHy

HMKU KonmBatoThes Bia 0 mo 100 6asiB. Yum Bulle 3HaYEHHS
MOKa3HUKa, TUM Kpallle OlliHKa 32 00paHOIO IIKAJIOH0.

HonatkoBo oliHoBanucs (Pi3MIHUIMA i TICUXIYHUIT KOM-
noHeHTu S2K: nmepiuuii BKitouyae giznyHe QyHKIIOHYBaHHS
(PD), porvose dyHKIioHYBaHHS (P®D), diznunumii 6inb
(®B), 3aranbHe 310poB’s (33), APYruii — XKUTTE3NATHICTD
(K3), couianbHe pyHKLioHyBaHHS (CD), eMOLifHY POJIb
(EP), ncuxiune 3nopos’st (I131m), 1j1st 4oro migpaxoByBaBCst
cyMapHUii 6as 3a BUIIIEHABEIEHUMU LIKATaMU.

I OLiHKM BIUTMBY MOXJIMBUX TPUTEPHUX (haKTOPiB
Ha po3ButokK 'COJl Ta AC Hamu 0yJ10 po3p0o0JIeHO OMu-
TYyBaJIbHUK 3 ypaxyBaHHSIM BILJIMBY BOEHHOTO 4acy. Tak, 3
ypaxyBaHHSIM 3HaXOIXKEHHsI BiliCbKOBOCY>KOOBIIIB Y 30Hi
00MMOBUX Miif, IIIO ITOB’SI3aHO 3 HOCIHHSIM OpOHEeXUJIeTa,
KacKu, 030pO€EHHS, MEPEeMillleHHSI BAXKKMX BaHTaXiB, eBa-
Kyallii MopaHeHUX TOILO, a TAKOX BUMYIIEHUX 3aXOMIiB ce-
pel HeBiliCbKOBOCTY>KOOBIIIB, 1110 ITOB’sI3aHi 3 TIepei3aaMu i
MepeHeCeHHSIMM BaxKKMX YeMOIaHiB, HerabapuTHUX BaXKKHX
BaHTaXiB TOIO, Y PO3PO0OJIEHOMY OTIUTYBAILHUKY OyIu
Ha/laHi MUTaHHA JJIS BU3HAYEHHSIM HE3BUYHOIO TSIKKOTO
(i3MYHOTO HaBAaHTAXEHHS, a TAKOXX BILIMBY OCOOJIMBOCTE M
XapuyBaHHS i BilicbKOBOI CITyk0U, cTpec-dakTopa Tolo. Sk
KOHTPOJIb OyJIX B3SITi BIACHI JOCIIIKEHHSI YMOBHO 310pO-
BUX OCi0 Y TOBOEHHUI mepion.

PesyAbTaTH

[NopiBasbHA XapakTepucTuka 2K xBopux ipu ['CO/],
i npu AC 3 ypaxyBaHHSIM (DaKTOPiB, MOB’SI3aHUX 3 YMOBa-
MM BilfHH, 32 JaHUMM 3arajbHOTO onuTyBajgbHnKa SF-36
rnojaHa B Tad. 2.

IIpu nopiBHsHHI moka3HuKiB A2XK xBopux Ha 'CO/],
i AC 3 KOHTPOJIBHOIO TPYIIOI0 BCTAHOBJICHO, IO 3aXBO-
proBaHHs noripiye SI2K XxBopux, 1moB’sI3aHUX 3 YMOBaMU
BiliHM, BIUTMBAIOYY Ha BCi piBHI XUTTEMISTIBHOCTI: i3ny-
He, eMOolliliHe, poJIbOBe, MCUXiYHe, colliajibHe (YHKILiO-
HYBaHHS.

BcraHosneHo, 110 ¢iznyHe QyHKIIOHYBaHHST Y XBOPUX
3 'CO/ ((51,45 £ 4,42) 6ana) i AC ((69,44 + 5,23) 6ana)
OyJIO BipOTigZHO HIDKYMM 3a MOKA3HUK KOHTPOJILHOI ITPy-
mu — (98,50 = 1,10) 6ana (p < 0,05). Huszbki nokazHuku
3a 1Ii€10 IIKAaJI0I0 BKa3yIOTh Ha Te, 110 (hi3nyHa aKTUBHICTb
y MalieHTiB 3HaYHO 0OMEeXeHa CTaHOM iXHBOTO 3/10POB’sl.

AHaJi3 poJboBOTo (hyHKIIIOHYBAaHHS IMOKa3aB, 1110 Lei
noxkasHuk y xsopux 3 'COJl nopiBHoBaB (24,07 = 7,49)
Gana, a y xsopux 3 AC — (65,75 = 10,49) 6ana, Toxi sk
y KOHTpOJIbHI# rpymi — (86,30 £ 12,30) 6ana (p < 0,05).
BunioMy nmokasHuKy BiANOBiIalOTh MEHILI OOMEXEHHS
B MOBCSIKIEHHIN XXUTTEMISTIBHOCTI 32 PaxXyHOK (hi3MYHUX
npooiem.

Ta6bnuys 2 — lNopiBHAnbHa xapaktepucTuka SXK B o6cTe)xxeHUXx XBOpux 3 ypaxyBaHHsIM ¢haKTopis,
rMoB’si3aHNX 3 yMOBaMU BiliHU, 3a AaHUMK onuTyBasibHuka SF-36 (M £ m, 6anu)

lWkana KoHTponbHa rpyna Banu 3a SF-36

(n=20) rcop (n = 66) AC (n=24)
DD (PF) 98,50 + 1,10 51,45 + 4,42*** 69,44 + 5,23
P® (RP) 86,30 = 2,30 24,07 £ 7,49 65,75 + 10,49
b (BP) 86,40 + 7,30 48,30 + 4,92*** 66,35 + 4,88"*
33 (GH) 75,40 + 5,90 52,96 + 2,76 51,80 + 4,66*
X3 (VT) 69,30 + 5,00 49,25 = 4,77 34,67 + 3,67""
Co (SF) 80,00 = 8,60 69,50 + 5,36 50,50 + 4,48**
EP (RE) 81,70 + 4,80 61,33 +7,37*" 51,80 + 4,66"°
Mn3g (MH) 70,20 = 6,30 52,59 + 5,31~ 47,25 + 4,45*

TMpumitkn: BiporigHicTe pi3HnYi MiXk KoHTposnem i FCO/A: * — < 0,05; ** — < 0,01; *** — < 0,001; BiporigHicTb pi3HNLi
MiX KOHTposnem T1a AC: * — < 0,05; * — < 0,01; BiporigHicTe pisHuyi mix FCO/M ta AC: * — < 0,05.
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®daxkrop diznunoro 6010 y xBopux 3 [COJl craHOBUB
(48,30 + 4,92) 6ana, a y xBopux 3 AC — (66,35 * 4,88)
Gaia, TOIi SIK Y KOHTPOJIbHIi rpymi — (86,40 £ 7,30) 6ana
(p <0,05) i BimoOpakaB BIUIMB Ha CIIPOMOXHICTh 3aiiMaTUCS
MOBCSKIEHHOIO HisIbHICTIO, BKJIIIOUHO 3 pOOOTOIO B OyIMH-
Ky i 3a iioro mexamu. Hu3bKi moka3HUKHM 32 1i€10 IKAI00
CBimyaTh Mpo Te, 1110 Oijb 3HAUHO 00MEXYE aKTUBHICTh XBO-
pux, ocobiuBo npu 'CO/I.

3aranbHuii ctaH 310poB’s (33) y xBopux 3 [COJMl —
(52,96 *+ 2,76) 6ana i y xBopux 3 AC — (51,80 + 4,66)
0ana OyB 3HAYHO HMXXKYMM, HiX Y KOHTPOJIbHIl Tpymi —
(75,40 £ 5,90) 6ana (p < 0,05).

KowmmnekcHa omiHka i3n4HOro KOMIIOHEHTA 300POB’ s
xBopux 3 TCOJ1 i3 AC, saka ckinanaerbcsi 3 @O, PO, OB i
33, rmokaszaia, 110 BiH craHoBuB (53,77 + 5,6) Gauna, 1110 Bi-
POTiIHO HIKYE, HIX Y KOHTPOJIbHIH rpymi — (86,70 £ 4,70)
6ana (p < 0,05).

AKutre3naTHicTh K cy0’€KTMBHA OLliHKA PECITOHICH -
TOM CBOTO XHUTTEBOTO TOHYCY (0aKaHHSI €eHEepriiHUX Oiit
TOIIIO), BiMUyTTS cebe IIOBHUM CHJI Ta €Heprii a00, HaBITaKH,
3HECWICHUM 3a OCTaHHi YOTUpU TUXKHI y XxBopux 3 [COJI
i xBopux 3 AC Oyna BiporigHo 3HMKeHa 10 (49,25 + 4,77)
6ana i (34,67 & 3,67) 6ana BinnosigHo (p < 0,05) MOpiBHSIHO
3 IOKa3HMKOM Y KOHTPOJIBbHIM rpymi — (69,30 £ 5,00) Oaa.

TMokasHuK couiaJbHOTO (PYHKIIOHYBaHHS, SIKU BU-
3Hayae, SIKO Mipoto GizuyHuit abo eMoliiiH1i cTaH 00-
MEXY€E CHIJIKYBaHHS 3 IpY3sIMH, KOJIeTaMU 110 po0oTi, 3
pimanmu, ipu ['CO/1 craHoBuB (69,50 * 5,36) Gasa, npu
AC — (50,50 £ 4,48) 6ama, a B KOHTPOJIbHII Tpymi —
(80,00 £ 8,60) 6ama (p < 0,05). Husbki 6anu cBigyaTh mpo
3HauYHe OOMEXKEHHS COLliaJIbHUX KOHTAKTiB, 3HUXKEHHS PiB-
HSI CMIKYBaHHS Y 3B’SI3KY 3 TOTipIIeHHSIM (Di3UYHOrO it
eMoliiitHoro crany y xBopux 3 'CO/I i xBopux 3 AC.

Ponb emouiiitHux mpo6iieM B 0OMeXXeHHI XUTTEMiSITb-
HOCTiI — 11 cy0’€KTMBHA OILliHKA XBOPUMMU CTYIMEHST 00-
MEXEHHSI CBOET MOBCIKACHHOI islIbHOCTi, 3yMOBJIEHOTO
eMoliitHumMu nipodiaemamu. Lleit mokazHUK OyB BiporimHO
3HIDKEHUM sIK y XxBopux 3 'COJl — (48,26 + 4,98) 6aia,
Tak i y xBopux 3 AC — (41,44 *+ 7,41) Gaya moOpiBHSHO 3
MOKa3HUKOM KOHTpoJibHOI Tpynu — (81,70 *+ 14,80) 6ana
(p <0,05).

[TpoBeneHO MOPiBHSIIbHY XapaKTePUCTUKY (Di3MUHOTO
i ICUXiYHOTO KOMIOHEHTIB 300poB’st xBopux npu 'COJI i
npu AC 3a manumu SF-36 (ta6m. 3).

®Di3yHMIT KOMITOHEHT 300pOB’°sT cTaHOBUB (53,77 £ 5,60)
6ana B ooctexxeHux xBopux (I'COJL ta AC) i O6yB BiporigHO
HKYUM y 1,6 pasa, HiXX y KOHTPOJIbHIH IpyTi, y AKiit qaHuit
MOKAa3HUK J0piBHIOBAB (86,65 * 4,15) 6ana. [TcuxiuHuit KoM-
MTOHEHT 3I0POB’sI TAKOX OYB Y 1,6 pa3a HIKYUM MOPIiBHSHO 3
KOHTPOJILHOIO TPYTIOIO i cTaHOBUB (46,23 + 5,91) 6ana mpotn
(75,30 + 6,82) 6ana BigmosimHo (p < 0,05).

3a MmopiBHAIBHOIO ouiHKOoI0 2K mamieHTiB, 1o mepe-
OyBaJIn B yMOBax BiliHM, i3 3aCTOCYBaHHSIM LIKaJ OIMUTY-
BajbHMKA SF-36 BCTaHOBIIEHO, IO B MALEHTIB 3 HECTIPO-
MOXHICTIO CTPaBOXiTHO-IIUTYHKOBOTO TTePEX0y MOKa3HUKHN
(i3MYHOrO i MCUXiYHOTO KOMITOHEHTIB 310pOB’s1 OyJIM Bipo-
TiTHO HIKYMMM 3a TTOKa3HUKU KOHTPOJILHOI Ipyru B 1,6
pa3a, Toai sk rpu ['COJI moka3HUK (hi3MUHOro KOMITOHEHTA
3mopoB’s 0yB B 1,4 pa3a (p < 0,05) HmK4Ye, HIXK MOKa3HUK
npu AC, a MOKa3HUK MCUXIYHOTO KOMITOHEHTA 310pOB’sI
oyB B 1,7 paza (p < 0,05) Hmxue npu AC, Hix npu 'CO/I.

Y xBopux 3 'CO/I mopiBHsiHO 3 XxBopuMHu Tipu AC Bin-
3HAYaJIOCh BipOrifaHe MoripiieHHs (pi3uYHOro KOMIOHEHTA
3m0poB’s 3a nmokazHukamu @D (p < 0,05), PO (p < 0,05)
i @B (p < 0,05), 1m0 xapakTepu3yBajio HassBHICTb (haKTO-
pa, SIKWii CIIpUSIB CTPIMKOMY PO3BUTKY HECTIPOMOKHOCTI
CTPaBOXiTHO-IIIJIYHKOBOTO MEpeXoy, a caMe HE3BUYHOTO
TSDKKOTO (Di3MYHOr0 HaBaHTaXKEHHS SIK HAalO1IbIII iMOBipHOI1
MPUYMHU KJIIHIYHUX TTPOsIBiB, XapakrepHux st [CO/I.

V xBopux Ha AC noripieHHs1 42K 3a MCUXiYHUM KOM-
IIOHEHTOM 3I0POB’S MOPIBHAHO 3 maHuMu xBopux Ha ['COJL
BiIOYyBaJIOCh 32 paXyHOK BipOTiTHOIO 3MEHIIIEHHST [TOKa3HUKiB
X3 (p <0,05), CD (p <0,05), EP (p < 0,05), 1o xapakre-
pU3yBajo HasIBHICTb (DakTopa, SIKUil CIIpUsIB PO3BUTKY He-
CIIPOMOXKHOCTI CTPaBOXiTHO-IIUTYHKOBOTI'O TIEPEXOdy, a came
HE3BUYHOTO TPUBAJIOTO cTpec-(akTopa K HalbiIbIl iMO-
BipHOI IPUYMHM KJIiHIYHUX MPOsIBiB, XapakTepHuX st AC.

V xBopux 3 'COJl moka3HUK (i3MIHOro KOMITIOHEHTa
3n0poB’st ((44,20 + 4,90) Gaya) MOPiBHSIHO 3 XBOPUMM Ha
AC ((63,34 £ 6,31) 6ana) OyB BiporigHo HiX4e B 1,4 pasza
(p <0,05), Toni sIK MOKa3HUK MCUXIYHOTO KOMITOHEHTA 3/10-
poB’sa y xBopux Ha AC ((34,81 £ 5,00) 6ana) mopiBHSIHO 3
xBopumu Ha 'COJI ((57,66 = 6,82) 6ana) 6yB BipoTigHO
HxIuM B 1,7 paza (p < 0,05).

Biporignnx po36ixkHocTell y S12K mamieHTiB 3a/1eskHO Bif
CTaTyCy «BiICbKOBOCITYK0OBELIb» 200 «IIepeciuHuii rpoma-
ISTHUH» HaM# He OyJio BusiBjieHo. CaMe ToOMY JIeTaJbHUI
aHaJli3 OTpUMAaHUX pe3yJbTaTiB 32 JAHUMU KaTeropisiMu
Mali€HTIB HE HABOJUTHCS.

VYc¢i 100 % ankeToBaHUX BiliCHKOBOCTYKOOBIIiB BKa3aJiu,
110 HE3BUYHE TSKKe (hizuyHe HaBaHTaXXEHHSI, SIKe CIIPUSLIIO
TMOTiPIICHHIO KIIIHIYHIX IPOBiB nepediry icHyiouoi ['CO/L
abo po3BuTKy Brepiie BusiieHoi [CO/I, 6ys10 1moB’si3aHo 3
IXHBOIO YJaCTIO B OOIOBUX IisIX.

PesynbraTt mocnigkeHHsT HasiBHOCTI TpUBalIoro i
HE3BUYHOTO TSDKKOTO (hi3MUHOI0 HaBaHTaXKEHHSI, 0COOIM -
BOCTei1 Xap4yBaHHSI, CIIOCO0Y XUTTS Y BilCbKOBOCITY:KO0B-
1iB i nepeciunux rpomazsiH 3 COJI 3a naHUMM BJIACHOTO
pO3p0o0JIEHOTO ONIUTYBAJbHUKA HaBeIeHi B Ta0I. 4.

CriosryueHHsI 1BOX i OijibIiie (hakTOpiB MOXE 30i/IbIIIyBa-
TH PU3UK PO3BUTKY HECIIPOMOXHOCTI CTPABOXiTHO-IILUTYH-
koBoro nepexony nipu ['CO/I.

Tabnmysi 3 — lNMopiBHsINIbHA XapaKTepPUCTUKa Pi3NYHOIo i MCUXiYHOro KOMITOHEHTIB 340pPOB’s1
obcTexxeHNx xBopux 3a gaHnmu SF-36 (M £ m, 6anu)

, KoHTponbHa rpyna O6cTexeHi XBopi
K
OMMOHEHT 3[0pPOB’A (n = 20) FCOA (n = 66) AC (n = 24)
DisnyHU 86,65 + 4,15 44,20 + 4,90*** 63,34 + 6,31***
MNenxivyHnin 75,30 + 6,82 57,66 + 5,12*** 34,81 + 5,00

TMpumitkn: * — p < 0,05 — BiporigHicTb BigMIHHOCTEN Noka3HUKIB Mix< nayieHtamu 3 CO/J ta AC nopiBHSIHO 3
KOHTPOJIbHOO rpyrnoto; ** — p < 0,05 — BiporigHicTe BigMIHHOCTEV Noka3HuUKIB Mix nayicHtamun 3 FTCOL i AC.
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3a onuTtyBaTbHUKOM Y 26 (86,7 %) BiiiCbKOBOCITY>KO0OB-
11iB BU3HAYAJIOCh Bif 2 10 5 (pakTOpiB MiABUILIEHHS BHY-
TPIlIHLOYEPEBHOTO TUCKY, 110 CITPUSIIIO PO3BUTKY HECITPO-
MOXHOCTi CTPaBOXiTHO-IIJTYHKOBOTO TepeXO/1y BIIepIiIe.
VY 4 (13,3 %) BiiicbkoBocyk00B1iB miarno3 'COJ/l 6yB
BCTaHOBJIEHU# 10 noTtparuisiHHs B taBu 3CY, i 10 1boro
BOHM He Opaii 6e3rocepeIHbOol yuacTi B 00MOBUX TisIX.

IIpu Briepiie BUHMKIIMX CKaprax Ha Iedilo, qucdariio,
OiJTb 3a TPYIMHOIO, KallleJb, 1110 TTOB’sI3aHi 3 yMOBaMU BiliHH,
oyno Brepie miarnocroBano 'COM y 59,1 % (x>= 15,27,
p < 0,001) xBopux (y 26 (86,7 %) BilicbKOBOCITYy>KOOBIIiB
npotu 13 (36,1 %) y nepeciuHux rpoMajisiH), BUSHAYECHO
KpUTepii pU3UKY ITiIBUILEHHS BHYTPIITHHOUEPEBHOTO THUC-
KY, 11O CIIPUSIIO IEPBUHHOMY PO3BUTKY HECTIPOMOXHOCTI
CTpaBOXigHO-ILTYHKOBOTrO Itepexomy mpu [CO/I.

3a JaHWUMU MPOBEACHOTO YHiBapiaHTHOTO JIOTICTUYHOTO
aHami3y (axkTopiB, acouiiioBanux 3 po3sutkoMm I'COJl y
BilfiCbKOBOCITY>KOOBILiB, BUSIBIEHUX TTPU aHKETYBaHHi, IIOJI0
OCHOBHOTO (paKTOpa TPUBAJIOTrO i HE3BUUYHOTO TIXKKOTO
Gi3MYHOrO HaBaHTaXXeHHS criBBigHoIIeHHs maHciB (OR)
cranoBuo 11,5;95% nosipuwnii intepsan (A1) 3,20—41,27,;
p =0,0001 (Tab6x. 5).

ToOTo BU3HAUYECHO, 1110 TPUTEPHUM (PAKTOPOM, SIKUIA
CIIpUSIB CTPIMKOMY PO3BUTKY HECIIPOMOXKHOCTI CTpaBO-
ximHo-1uTyHKoBoro nepexony npu I'COJI, Oyno TpuBaie
1 He3BMYHE TSDKKE (pi3MuHe HaBaHTaXKEHHsI cepell Pi3HUX
KaTeropiii HaceJleHHs Oe3 HaJlexKHOI (Pi3MYHOI MiATOTOBKM
B YMOBAaX BiiiHU (TpuBajie HOCIHHSI BAHTaXy, T€PEHECEHHS
TSKKOI 30p0i, ITIOpaHeHUX, MiniioM He3BUYHMX HerabapuT-
HUX BaXKWX BaHTaXiB, Mepei3nu 3 MepeHeCEHHSIMU TSKKHUX
YeMOJaHiB TOIIO), Y pe3y/IbTaTi YOro BUHUKAJIO IiABUIIEH-

HsI BHYTPIIITHbOYEPEBHOTO TUCKY, 1110 CITPUSIIO BUHUKHEH -
HIO HECTTIPOMOXHOCTI CTPaBOXiHO-IILTYHKOBOTO MEePEX01y
npu 'CO/I. Y 40,9 % obGcTexeHUX BiliChKOBOCITYKOOBIIiB
NiarHOCTOBAHO MOCUJICHHS CKapT Ta YCKJIATHEHHS riepeoiry
BxXe paHiiie giarHoctoBaHoi 'CO/, 110 O0y10 moB’s13aHo 3
yMOBaMU BiliHU.

IIpu Briepille BUHUKJIMX CKaprax Ha gucdariioo, yTpya-
HEeHe KOBTAaHHsI, 3pUTYBaHHS SIK HACJIIIKHY, ITOB’sI3aHi 3 yMO-
BaMM BiliHU, OyJ10 AiarHOCTOBAHO HECITPOMOXHICTh CTpa-
BOXigHO-1ILTYyHKOBOTO mniepexony npu AC ymepiue B 45,8 %
xBopux (y 739 (77,8 %) BiiicbKOBOCTY>KOOBLIB ITpoT 4 3 15
(26,7 %) y nepeciunux rpomansid (x> = 41,04; p = 0,044)).

To6TO BU3HAYEHO, 1110 MOXJIUBUM TPUTEPHUM (Dak-
TOPOM, SIKUIi CIIPUSIB PO3BUTKY HECITPOMOXKHOCTI CTpa-
BOXiTHO-IILTYHKOBOTO Itepexoay, a came AC, OyB TpuBa-
it He3BMYHUI cTpec-daktop (OR = 9,63 (1,23-75,34;
p = 0,0225)), moB’s13aHuli 3 peTyISIPHUMMU CUPEHHUMM CIT0-
BillIEHHSIMU, TIEPETJIsIOM HOBUH B iHTepHETi, BUOyXaMu
apTUIepiiChbKNX CHaApsIiB, BUCHAXKJIMBUMU MepeizgaMu
Tomo. Y 54,2 % mauieHTiB 1iarHOCTOBaHO IMTOCUJIEHHSI CKapT
Ta yCKJIaJHEHHSI Tiepediry Bxe paHiliie niarHoctoBaHoi AC,
110 OyJI0 OB’ sI3aHO 3 YMOBAaMU BiiiHH.

O6roeopeHHs

Y Hamomy fociikeHHi He 0yJIo BUSIBJIEHO BipOTiTHUX
po3bixxHocTell y A2K mauieHTiB BilniieHHS Xipyprii opraHiB
TpaBJIeHHs 3aJIeXHO Bim cTtaTycy (BiliChbKOBOCITY:KOOBEIIb
abo nepeciyHuit TpoMaassHUH). MOXIIUBO, 11e 00YMOBJIEHO
THM, 110 TMALIIEHTU 000X KaTeropiii mepedyBan Ha HEOKY-
MOBaHilf TepUTOPIii Ta HE B 30Hi OOMOBUX IIiii TIPOTATOM 1 Mi-
ca1d i 6inbie, a omuTyBanbHUK SF-36 gxpas i ouinroe 2K

Tabnuysi 4 — Pe3ynbTaT aHKeTyBaHHSA BiliCbKOBOC/YyX60BUiB i nepeciyHnx rpomagsH 3 FCO/J B ymoBax BiriH1

BilicbkoBo- MepeciyHi | PiBeHb cTaTUCTUYHOI
Cnyx60BLi rpomMagsHu | 3HaYyLLOCTi Pi3HULL
[aHi aHkeTun (n =30) (n =36) 4acToTU BUNapgKiB
n % n % X2 p
TpwuBarne HOCIHHS BaHTaxy — [0 25 Kr 12 40,0 3 8,3 7,63 0,006
TpuBane HOCiHHA BaHTaxXy — Big 25 0o 50 kr Ta 6inbLue 14 46,7 1 2,8 15,54 < 0,001
Bir i nepebixkn 3 HE3BUYHNM TSHXKKMM BaHTaXXeM 23 76,7 4 11,1 26,44 < 0,001
Migom BaHTaxKy Ha MOBHUN LLJTYHOK 19 63,3 8 22,2 9,80 0,002
[MagiHHA Ha 3eMt0 3 HE3BUYHUM BaXXKUM BaHTaXXeM 17 56,7 2 5,6 18,43 < 0,001
Bnnue ygapHoi xBuni 19 63,3 1 2,8 25,62 < 0,001
YacTuii nigiiom HE3BUYHOIO BaXKKOro/HerabapuTHOro BaHtaxy | 23 76,7 12 33,3 5,76 0,016
TpuBane He3BMYHE Di3NYHE HaBaAHTaXXEHHS 26 86,7 13 36,1 15,27 < 0,001

Tabnuys 5 — YHiBapiaHTHUi norictTu4HUN aHanis ¢haktopis, acoyiiosaHnx 3 possutkom CO/J]
Y BilicbKOBOCJ1yX60BUIB 3a fJaHUMU aHKeTyBaHHA

dakTop OR 95% [l P'Bf::qiﬁ;ﬁ'ir?;)"o'
TpwuBane HOCIHHS BaHTaxy — [0 25 Kr 7,33 1,78-30,23 0,0049
TpuBane HOCiHHA BaHTaxy — Big 25 0o 50 kr i 6inbLue 30,63 3,55-264,32 0,0015
Bir i nepebixxkn 3 HE3BUYHNM TSHXKKMM BaHTaXKeM 26,29 6,70-103,13 < 0,0001
MigomM BaHTaXy Ha MOBHUN LUTYHOK 6,05 2,01-18,20 0,0011
[MagiHHA Ha 3eMITt0 3 HE3BUYHUM TSXKKMM BaHTaXXeM 22,23 4,35-113,49 0,0001
Brnnus ygapHoi xsuni 60,45 6,94-526,74 0,0002
YacTtuii nigiiom HE3BUYHOIO TSXKKOro/HerabapuTHOro BaHTaxy 8,0 2,52-25,36 0,0003
TpvBane n HeE3BMYHE TXKE Pi3MYHE HABAHTAXKEHHSA 11,5 3,20-41,27 0,0001
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3a OCTaHHI 4 THKHI (32 BUHSITKOM ITyHKTY 1). OTXe, K y
MNalli€HTiB-BilICbKOBOCIYKOO0BIIIB, TaK i B MEPECIYHUX I'PO-
MansH 2K mpoTsirom octaHHixX 4 TIKHIB Oys1a 00yMoBJIeHa
Mepll 3a BCE iCHYIOUOIO XipypriyHOIO MATOJIOTIE0, 3 TIPUBO-
Iy SIKOT MJIaHyBaJIOCs OTlepaTUBHE BTPYYaHHS, a HE y4acTIO
B OOMOBUX HisiX.

Tak, 3a naHUMU AeIKUX aBTOPiB, BiA3HAUeHa 3HAYHA
MOMKMPEHICTh MEHTAJILHUX PO3JaJiB cepell HaceJeHHS
Ykpainu, sike moTepIrae Bif pociiicbKoi arpecii [27], Hamu
BCTaHOBJIEHO 3HAYHO HUXKYUIA PiBEHb MCUXIYHOT'O KOMIIO-
HeHTa 12K B 00CTeXXeHNX XBOPUX MTOPIiBHSIHO 3 KOHTPOJIb-
Holo Trpymnoio. OgHak pe3yJbTaTy HAIIOTO JOCIiIXKEHHS
2K 3a nomomoroto SF-36 He mokazaiu, 110 TICUXIYHUM i
GbiznuyHuit KomroHeHTH A2K Oyau BiporiZHO TipIIUMU Y
BiliIChKOBOCTYKOOBIIiB, HiXK Y IEPECITHIX TPOMAISTH, MOX-~
JIMBO, Yepe3 nepedyBaHHS BCiX XBOPUX B OJTHAKOBUX YMOBaX
npoTsrom 1 micsiis Ta Oiyiblile Ha MiTKOHTPOJIbHIM TEPUTO-
pii, a He B 30Hi 0OIOBUX Aiil, a JAHWI ONTUTYBAJIIBHUK OILli-
HIOE TTIOKa3HUKU MPOTAroM 1 Micsiuis, 1110, Ha Hally JyMKY,
i 00YMOBUJIO TaKi pe3yIbTaTu.

Oco0IMBICTIO BUKOPUCTAHOTO onuTyBanbH1Ka SF-36 €
MOXJIMBICTh OLIIHKM CyMapHUX ITOKAa3HUKIB (pi3MIHOTO Ta
MCUXiYHOTO KOMITOHEHTIB 3/10pOB’sl, 1110 Ja€ y3araJbHeHUI
pe3yJbTaT CTOCOBHO MomaHuX XxapakTepuctuk XK [28].

BusiBniene BiporinHe (p < 0,05) 3HUXXEHHSI CyMapHOTO
MOKa3HMKA MCHUXiYHOIO 300POB’S B YCiX 0OCTEKEHUX XBO-
pux (pa3oM) Ta okpeMo 3a Hozosorissmu (I'COJ Ta AC)
MOPiBHSHO 3 KOHTPOJIBHOIO TPYTOI0, 110 MOXE CBiTYUTU
PO MOXJIUBY HasIBHICTb AEMPECUBHUX, TPUBOXHUX XBU-
JIIOBaHb, MICUXIYHOTO Hebarononyyust y xsopux. Ha Hamny
IYMKY, Bil3HaU€He 3HMKEHHS IICUXiYHOTO 3I0POB’SI B KOH-
KPETHOTO TallieHTa NoTpeOy€e T0JaTKOBOTO aHKETyBaHHSI
(nanpuxkian, HADS), KoHCynbTallil ncuxoTeparnesTa.

HesBrunuii TpuBanmii ctpec-GakTop, SIKIii, MOXIIUBO,
CIpUsIB po3BUTKY Briepiie BusiBieHoi AC y 45,8 % xBopux,
BiI3HayYaIM SIK y BiliChKOBOCIIYKOOBIIiB, TaK i B Iepeciu-
HUX rpoMasiH. MOXJIMBO, 11€ TIOB’SI3aHO 3 TUM, 1110 OOU/IBI
KaTeropii rpoMansiH CTpaKaaau Bil BUOYXiB Ta OOCTpPiIiB 3
0OKy KpaiHM-arpecopa He3aJIeXKHO Bil MicCllsl 3HAXOKEHHST
(B TMITY 2060 Ha ()POHTI), 10 TOTO K BIUIUB 3aJIeXKaB HE TiJlb-
KM BiZI MicIIg 3HaXOMKEHHS, a i Bill 0COOJIMBOCTE JTIONNHU.
[lo Toro X peaxilisi Ha Ty caMy CUTYyallilo MOXe OyTH Pi3HOIO
3aJIeKHO Bill iHAMBiIyaJIbHO-TICUXOJIOTIYHUX i (i3iooriu-
HUX 0COOIMBOCTE KOHKPETHOI JTIOaNHA [29].

KpiMm Toro, y nesikux Bumnaakax BilicbKOBOCITY>KOOBIIi, Ha
BiIMiHY Bifl TepeCciyHUX TPOMAISIH, Bil3HAYaJIN BiICYTHICTh
CTPECOBOTO BIUIMBY BiJl OOCTPiJIiB, MOSCHIOYM Lieil hakT
3BUYKOIO, sSIKa 3’ IBUJIACh Y HUX Y IIpolieci 00MOBUX Hild.

[Ipu aHai3i OTpUMaHUX PE3yJIbTaTiB BaXKJIMBO Bpaxy-
Batn oomexeHHs SF-36, 9k-0T iioro Hecnenn(pivyHICTD i
MOKJIMBICTh BAHUKHEHHST BUKPUBJICHUX PE3yJIbTaTiB yepe3
ocobucricHi pucu nauieHra. Takox onutyBaabHUK SF-36
He BpaxoBye Bci acriektu S2K, 1110 MOXyTb OyTH BaxKIuBi
JUId TMalli€HTa, HaIIPUKIIaz JyXOBHE OJ1aromnonyyys adbo 3a-
IoBOJIeHHS Bim XkutTs [30].

Y Toit Xe yac mocimKeHHs, Y SKUX BUKOPHUCTOBYBaB-
cg onuTyBabHUK SF-36, 1eMOHCTPYIOTh MOT0 3HAYEHHS
Y BU3HAUYCHHi e(eKTUBHOCTI JIIKYBaHHSI, TTIPOrHO3YBaHHI
KJIIHIYHMX pe3yJIbTaTiB i B OLHIII BIUTUBY 3aXBOPIOBaHb Ha
AXK mamienTis [30].

Hamu He 3HalimeHo pe3ynbTatiB mociimkeHHs 12K 3a
nornomoroio SF-36 y xsopux Ha 'COJI Ta AC BiliCbKOBO-
CITy>kK00BIIiB a00 B €KCTpeMaIbHUX YMOBAaX, 1100 IIPOBECTU
TMOPiBHSHHS JAHWX iHITUX TOCJiIHUKIB 3 HAILIMMU OTpUMa-
HUMM TaHUMU. MOXJIMBO, 1Ie TOMY, 1110 BiliHa IIie TPUBAE i
HE MUHYJIO IOCTaTHbO Yacy IJ1s 3i0paHHsI Ta aHAJi3y BIUIUBY
BiiitHM Ha 2K BiliCbKOBOCITY>KOOBLIiB i TePeCiyHUX TPOMAISIH.
OpmHak € my0JTiKalrii, y SIKnx JocIimKyeThest S2K y 3aBepiie-
HUX KOH(UTKTaX. Y HUX aBTOPY BKa3ylOTh Ha 3HIKeHY SI2K
B 0ci0 i3 xBopobamu BHacIinoK BiliHu B Ilepchkiii 3aTolri
(anrn. Gulf War Illness) [31, 32]. Heski nocainHUKY Biq3Ha-
YaloTh HEraTUBHUI BIUIMB i 3HKeHHs 12K y XBopux BHaCITi-
JTOK ITOCTTPaBMaTUIHOTO CTPECY, ITOB’SI3aHOTO 3 BiitHOIO [32].

OTxe, OTpMMaHi HAMM Pe3yJIbTaTH 30iraloThCsl 3 JaHUMU
IHIINMX JOCIiTHUKIB, IKi Bin3HauaroTh 3HIKeHHS S12K B 0ci0
(XBOpHMX, TIepeCiYHUX TPOMAJIsTH, BiliChKOBOCITYKOOBIIIB i
OiKEHIIiB), SIKi MOCTpaxmaau uyepe3 BoeHHi aii [31—34], a
nanux ctocoBHo 2K y xsopux Ha [COJI i Ha AC He 3Haii-
NIEHO, TOOTO Hallle TOC/iIKEeHHS BIepIle BUCBITIIOE BIUIUB
BiftHu Ha S12K ripu maHiii maToJiorii.

JlocnimkeHHsI TpUrepHux (baKTopiB, 1110, MOXKJIUBO, CIPU-
SIIOTh PO3BUTKY 1 IIPOTrpecyBaHHIO TaKuX XBopoO, sk 'CO/I ta
AC, 4iTKO BKa3ajio Ha HeraTWBHUI BIUIMB BiliHU: TPUBAIMI
HE3BUYHUI cTpec-(aKTop, MOB’sI3aHU 3 BiliHOIO, TpUBaje
11 He3BMUHE TsKKe (Di3MuHe HaBaHTaXKEHHS cepell Pi3HUX
KaTeropiii HacesJeHHs 0e3 HaJlexKHO1 (Pi3MYHOI MiATOTOBKU
B YMOBaX, ITOB’sI3aHUX 3 BiliHo0. [1pryomy, 3a HammMu na-
Humu, 1151 AC HaOLIbII 3HAUYyLIM OYB BIUIMB CTPECOBOTO
dakTopa, a m1a 'COd — ¢dizsnyHMX ITepeHaBaHTaXKEeHb.

BucHOBKMU

1. BcranonineHo, 110 3a otiHkow A2XK gocimkeHux na-
LIIEHTIB B YMOBaX BiliHU MMOKa3HUKM (Hi3MYHOIO Ta ICUXid-
HOTO KOMITIOHEHTIB 3M0pOB’sT OYJIM HUKYUMU 32 TIOKa3HUKHI
KoHTposibHOI rpynu; pu 'COJI moka3HUK (i3UIHOTO KOM-
IIOHEHTA 300POB’st OyB HIKYMM, HixX 1mpu AC, a MOKa3HUK
MCUXiYHOTO KOMIOHEHTA 3710poB’sl OyB HXKUMM 1pu AC,
Hix ipu ['CO/I.

2. BusnaueHo, 1110 TpurepHuUM (akTOpoOM B yMOBax
BiliHM, sikuii cripusB po3Butky 'COJl, Gyjio TpuBaje i
HE3BUYHE TSLKKe (iznuHe HaBaHTaxXeHHs (59,1 % Bumnan-
KiB), a po3BUTKY AC MorIa CripusiT¥ TpuBaa Jis He3BUY-
Horo crpec-dakropa (45,8 % BUIAAKIB).

IlepcneKkTuBH MOJANBIINX JAOCTIIKeHb. Y MEPCHEKTUBL
MOJATIbIIOT HAYKOBO-I0CJIiTHOI pOOOTH TOLITBHO MTPOBO-
MUATU aHai3 nuHaMiku A2K y nauieHTiB, B nepiiy yepry y
BilICBKOBOCIIY>K0OBIIiB, TP OJHOYACHOMY 3aCTOCYBaHHi
ornepaTtuBHOro JiKyBaHHs 3axBopioBaHb ('CO/] a6o AC) i
IICUXOTeParieBTUYHOI KOPEKIIii MPY BUSIBICHHI IeTIPECUB-
HO-TPUBOXHUX 3MiH y BiliCbKOBOCITY>KOOBIIIB i TTepeciaHnX
IrPOMaJsiH, SIKi MEHTAJbHO i (bi3WUHO MOCTpaxkKaaau 4yepe3
POCIIICBKY arpeciio.

KondaikT inTepeciB. ABTOpH 3asBJISIIOTH ITPO BiICYTHICTh
KOHJTIKTY iHTepeciB i BiracHOi (piHaHCOBOI 3a1liKaBJIEHOCTI
MPU MiATOTOBII JaHOI CTATTi.

Indopmania npo dinancyBanns. Pobora BUKOHYETBCS
BimmoBimHO o 1any mociimkeHb Y «IHcTUTYT racTpo-
eHtepoJorii HAMH Ykpainu». Yci nanienTu mianucaiu
iH(opMOBaHy 3rofy Ha Y4acTh Y IIbOMY JOCTiIKEeHHI.
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Eruuni Hopmu. /laHa craTTsa 6a3yeTbes Ha aHai3i pe-
3yJIbTaTiB BJIACHOTO AOCIIIKEHHS Ta IMyOJiYHO TOCTYITHUX
HAYKOBUX IaHUX, OMyOJIiKOBAaHUX y PEIIeH30BaHUX XypP-
HaJjlaX, KJIiHIYHUX peKOMeHAaliax i 6a3ax manmx. Joci-
JKEHHSI BUKOHAHO BiJIMOBIIHO 10 OCHOBHUX 010€TUYHUX
HopM [enbciHCchbKOT neknapatii BcecBiTHROI MequuHOT
acollianii Npo eTUYHi NPUHLIMIIA ITPOBEIEHHS HAyKO-
Bo-MennyHuX gociimkeHb (2000) 3 mompaBkamu (2008).
[TpoBeneHe MOCHiIXeHHS y3TOJIXKEHe Ta 3aTBEpIKEeHE
npotokosiom Kowmicii 3 6ioetuku Y «IHcTUTYT ractpo-
enrteposorii HAMH VYkpainu», oCcKiIbKM JaHa CTaTTs €
YaCTMHOIO HAYKOBO-AOCIiIHOI pOOOTH, sIKa BUKOHYBaIaCs
B JJaHiil yCTaHOBI. Y CixX Malli€eHTIB Ta 3M0POBUX 0Ci0 (KOH-
TpOJibHA Tpyna) iHhOpMyBaIM 00 METU Ta XapaKTepy
IOCJIIXKEHHS, i BOHU Jaaud J0OpOBiIbHY iHGOpMOBaHY
3rojly Ha y4yacTh y HbOMY.

Buecoxk aBtopiB. ba6iit O.M. — KoHIIemIlis Ta TU3aiiH
CTaTTi, aHAJIi3 JaHUX, HaIlMCaHHs CTaTTi (MeTa, MaTepiajin
Ta METOIM, Pe3yJbTaTh AOCTiIKeHb, BACHOBKM, YaCTKO-
BO OOTOBOPEHHS Ta pe3loMe, IO CTOCYEThCS TPUTEPHUX
dakropiB); Jdememnikina JI.B. — moiyk i BUBYEHHS Hay-
KOBOI JIiTepaTypy, HAIUCAHHS CTATTi (BCTYIl, 9aCTKOBO
00roBOpEHHS Ta pe3toMe, 3a BUHSITKOM TPUTePHUX (PaKTo-
piB); IlleBuenko b.M. — kputnuHe peueH3yBaHHs; [1po-
oM H.B., 3enentok O.B. — Habip nmaitieHTiB.
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Hiatal hernia, esophageal achalasia:
quality of life and trigger factors for development in war conditions

Abstract. Background. The esophagogastric junction has a com-
plex anatomical and functional mechanism whose failure is ac-
companied by the development of hiatal hernia (HH) or esopha-
geal achalasia (EA) requiring surgical correction. Today, in war-
time conditions, assessing the quality of life (QOL) and identifying
factors contributing to the development of HH and EA are relevant
issues in gastroenterology. The aim of the study: to investigate
QOL and the impact of trigger factors on the development of HH
and EA in war conditions based on questionnaire data. Materials
and methods. In the digestive system surgery department, 90 pa-
tients were examined between January 2023 and December 2024,
of whom 66 were diagnosed with HH and 24 had EA. The control
group consisted of 20 healthy individuals. Among the examined
patients with HH, there were 49 (74.2 %) men and 17 (25.8 %)
women. EA group included 17 (70.8 %) men and 7 (29.2 %) wom-
en. The average patients’ age was (47.13 + 2.81) years. Thirty-nine
(43.3 %) patients were military. The general SF-36 questionnaire
was used to assess QOL. To study the impact of possible trigger
factors on the development of HH and EA, we developed a ques-
tionnaire taking into account war factors. Results. It was found
that QOL is significantly reduced (p < 0.05) in patients with HH

and EA, regardless of status (military serviceman or ordinary citi-
zen). Assessment of QOL in the examined patients revealed that
the indicators of physical and mental components were lower
than those in controls, by 1.6 (p < 0.05) times for both groups. In
HH, the indicator of the physical component of health was 1.4
(p < 0.05) times lower than in EA, and the indicator of the mental
component of health was 1.7 (p < 0.05) times lower in EA than in
HH. When questioned, patients identified possible trigger factors:
prolonged and unusually heavy physical exertion (59.1 %) for the
development of HH (x> = 15.27; p < 0.001) and prolonged stress
factor (45.8 %) for the possible development of EA (x> = 41.04;
p = 0.044). Conclusions. According to the assessment of the QOL
in the examined patients during wartime conditions, it was found
that the indicator of physical health component was lower in HH
than in EA, and the indicator of mental health component was
lower in EA than in HH. It was determined that in wartime con-
ditions, the trigger factors contributing to the development of HH
were prolonged and unusually heavy physical exertion, and EA
might be provoked by an unusual, prolonged stress factor.
Keywords: esophageal achalasia; hiatal hernia; quality of life; trig-
ger factors; war conditions
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Pattern of gastric cancer in Iraq

Abstract. Background. Gastric cancer is the fourth most common cancer in the world. In this research project, we
tried to touch this important topic and find out where we stand in regard to this cancer with its relatively poor prog-
nosis and lack of response to treatment. The study aimed to determine the gastric cancer pattern, and risk factors in
Iraqi population. Materials and methods. Of the approachable regions with trustable data collection, we chose two
regions: Sulaymaniyah and its renowned Hiwa Cancer Center and Babylon to comprehensively study demography,
clinical presentations, prevalence, tumor type, site and stage of the disease, body mass index and adverse past
medical history. Socioeconomic status and education level were also taken into consideration. Diet type, saltiness,
spiciness and temperature association was critically analyzed. Blood group, family history, smoking habit and alcohol
consumption were also recorded. Results. A total of 150 patients with gastric cancer were involved in this study.
Male to female ratio was 1.3 : 1. The median ages of male and female were 61 and 52 years, respectively. The tu-
mor distribution by anatomical site was as follows: the lesion was distal in 83 (55 %) patients, proximal in 26 (17 %),
involved the body and fundus in 16 (11 %), the entire stomach in 12 (8 %). In 13 (9 %) of cases, lesser curve was
the site. The commonest histologic subtype was adenocarcinoma of the intestinal type in 69 patients (46 %). Diffuse
type was seen in only 43 (29 %) patients, 14 (9 %) had mixed and in 24 (16 %), the histopathology was unclassifiable.
Ulcerative lesion was reported in 57 % of cases. Polypoid or fungating lesions were found in 28 % and infiltrative
in 15 %. The commonest endoscopic finding was ulcerative type seen in 57 % of patients. Most of the gastric car-
cinoma cases (44 %) fell in stage 1V disease. Among people with stage IV, only 11 have Her-2 status, negative in
10 cases (15.15 %) and positive in only one patient. The commonest site for metastases was in the liver followed by
peritoneum. Conclusions. Despite its low incidence, some epidemiological features of gastric cancer in Iraq mimic
those of the high-risk countries. Adenocarcinoma accounts for the highest number of gastric cancers. Most patients
are in their 5 and 6 decades of life. The incidence of gastric carcinoma in patients younger than 50 years is higher
than in the Western world. Compared to Western literature, our patients were presenting more with intestinal-type
adenocarcinoma and less with diffuse type. Most patients had advanced stages of the disease.

Keywords: gastric cancer; adenocarcinoma; Iraqgi Cancer Board; Lauren intestinal type; stomach

Introduction

The term gastric cancer (GC) or gastric carcinoma refers
to adenocarcinoma of the stomach that accounts for around
90 % of all stomach malignant tumors. The remainder ma-
lignant lesions of the stomach are gastric lymphomas (lym-
phoma of mucosa-associated lymphoid tissue (MALT)) and
gastric stromal tumors (sarcomas) and carcinoid tumors [1].

GC demonstrates marked geographic variability, both
regionally and within countries. The high incidence areas
include East Asia (China, Japan, Korea), Western Latin
America, and parts of Europe and the Middle East [2]. The
lifetime risk of developing gastric cancer is approximately
1 in 112, with a slightly higher risk in men than women [3].

The pattern of cancer in Iraq by primary tumor site is
rather different from the pattern in other countries like USA
[4]. GC is the ninth cancer in men but not included in the
top common cancer in women [5].

Helicobacter pylori (H.pylori) are the most common
chronic bacterial infection, colonizing about one half of the
world, with important roles as pathogen and human mi-
crobiome component. The overall decline in gastric cancer
incidence over the past 50 years parallels the decrease in
prevalence of H.pylori infection [2].

A history of dysphagia may indicate the presence of a
tumor in the cardia with extension through the gastroesopha-
geal junction. Early satiety is an infrequent symptom of
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gastric cancer but is indicative of a diffusely infiltrative tumor
that has resulted in loss of distensibility of the gastric wall.
Persistent vomiting is consistent with antral carcinoma ob-
structing the pylorus. Significant gastrointestinal bleeding is
uncommon with gastric cancer; however, hematemesis does
occur in approximately 10 to 15 % of patients. Ascites, jaun-
dice, or a palpable mass indicates extensive and incurable
disease [6]. Widespread metastatic disease may affect any
organ, especially the liver (40 %), lung (may be lymphangi-
tic, 40 %), peritoneum (10 %), supraclavicular lymph nodes
(Virchow’s node), left axillary lymph nodes (Irish’s node),
and umbilicus (Sister Joseph nodule). Sclerotic bone me-
tastases, carcinomatous meningitis, and metastasis to the
ovary in women (Krukenberg’s tumor) or rectal shelf in men
(Blumer’s shelf) may also occur [7].

Materials and methods

This descriptive study was planned to survey a sample of
one hundred fifty eligible patients with stomach cancer, in
which the diagnosis was proven endoscopically and histo-
logically and were treated at the Hiwa Hematology Oncology
Center in Sulaymaniyah or at the Al-Furat Al-Awsat Center
for Oncology in Babylon. The study lasted from December
2023 till July 2024.

Each of the 150 patients was interviewed separately. Pa-
tients’ variables included sex, age, ethnicity, residency, blood
group, educational level, socioeconomic status, history of
smoking, alcohol, type of diet, BMI and the presenting
symptoms and their duration. At endoscopy, site of the le-
sion and its macroscopic type were identified and recorded.
Tumor histopathological type, stage of the disease, Helico-
bacter pylori, tumor marker (CA19-9, CEA), Her-2 status,
site of metastasis if present, mode of treatment and surgical
outcomes were also recorded. History of diabetes mellitus,
previous gastric disease and family history of cancer was also
recorded. The disease was staged according to the 7 edition of
the American Joint Committee on Cancer (AJCC).

Gastric adenocarcinoma was classified into intestinal
type, diffuse type and mixed type according to the histo-
logical criteria of Lauren. Site of the tumor was defined as
proximal; meaning in the upper third of the stomach; middle;
indicating in the middle third and distal; meaning in the
lower third of stomach.

For the socioeconomic status we depended on the aver-
age annual income for a single Iraqi subject according to the
ministry of planning and cooperation which defined the in-
come as follows: income less than $729 as low, between $729
and 4000 as moderate, between $4000 and 8,000 as good and
income of more than $8,000 as very good.

Regarding the smoking history we classified our patients
to current smokers, ex-smokers and non-smokers.

Current smoker refers to those who respond “Every day”
or “Occasionally” to the question “At the present time do
you smoke cigarettes every day, occasionally or not at all?”

Ex-smokers were not smoking at the time of the inter-
view, however, answered “Yes” to the question “Have you
smoked at least 100 cigarettes in your life?”

Non-smokers were not smoking at the time of the inter-
view and answered “No” to the question “Have you smoked
at least 100 cigarettes in your life?”

Dietary type has been defined to be consistent with the
definitions used in other national health surveys that collect
data on diet.

We classified our patients to those who eat normal diet
and those who do not (eating spicy, salty, meaty, pickles).

Normal diet: refers to those who respond “No” or “Oc-
casionally” to the question “Do you eat spicy, salty, pickles,
meaty, food yes, occasionally or not at all?”

Not normal diet: refers to those who respond “Yes” to the
question: “Do you eat spicy, salty, pickles, meaty, food yes,
occasionally or not at all?”

For the body mass index (BMI) we classified the patients
to underweight (14—17.9); normal (18—24.9); overweight
(25—29.9); obese (30—34.9) and morbid obesity (> 35).

All information was recorded on a single study question-
naire. The information was obtained retrospectively from
hospital records (including pathology and operative reports)
of patients. The data were analyzed for descriptive statistics
using SPSS software. A series of comparisons undertaken to
reveal possible statistically significant relations between those
variables. Probability of less than P < 0.05 was considered
statistically significant.

Results

Total number of patients included in this study was 150.
The number of patients in the < 50 years age group and
> 50 years age group were 44 (29.3 %) and 106 (70.7 %).
The ages of the youngest and the oldest patients were 18 years
and 96 years respectively. The peak incidence was in the
61—70 years age group.

Males were found to be more commonly affected (n = 86)
than females (n = 64). Male to female ratio was 1.3 : 1. The
mean age of males at diagnosis was greater than females.

Table 1 — Socio-demographic characteristics

Variable No. %
Male 86 57.3
Gender
Female 64 42.7
. Urban 60 40.0
Residence
Rural 90 60.0
. Kurdish 98 65.3
Ethnicity -
Arabic 52 34.7
lliterate 86 57.3
Primary 26 17.3
Education
Secondary 26 17.3
Graduated 12 8.0
Unknown 21 14.0
(0] 46 30.7
Blood group A 62 41.3
B 15 10.0
AB 6 4.0
Low 74 49.3
Socio- .
economic class Middle 62 413
High 14 9.3
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In our study 98 (65 %) patients were Kurds and 52 (35 %)
were Arabs. Ninety patients (60 %) were from rural areas.
The level of education in our study was relatively low: 86
(57 %) were illiterate; only 12 (8 %) were graduates and 74
(49 %) patients were from lower socioeconomic group. Re-
garding the blood group, 62 patients (41.3 %) were blood
group A; 15 (10 %) group B; 6 (4 %) group AB and 46
(30.7 %) were group O. Blood group was not available in 21
(14 %) patients. Details are shown in Table 1.

The tumor distribution by their anatomical sites, the le-
sion was distal in 83 (55 %), proximal in 26 (17 %), involved
the body and fundus in 16 (11 %) and 12 (8 %) involved the
entire stomach. In 13 (9 %) of cases, lesser curve was the site.

Table 2 — Risk factors

Variable No. %

Non-smoker 90 60.0
Smoking Ex-smoker 31 20.7
Smoker 29 19.3
Not alcoholic 144 96.0

Alcohol History of alcohol
consumption drinking 6 4.0
Normal 110 73.3
Salty 13 8.7
Pickles 4 2.7
Spicy 4 2.7
Type of diet Tea, coffee 4 2.7
Meaty 7 4.7
Salty, pickle 3 2.0
Salty, spicy 2 1.3
Salty, meaty 3 2.0
Unknown 74 49.3
H.pylori Negative 28 18.7
Positive 48 32.0
Not diabetic 114 76.0

DM - -

Diabetic 36 24.0
History of gastric No 130 | 86.7
disease Yes 20 | 133
No 115 76.7
First-degree relative 15 10.0

Non-stomach cancer
in the first-degree 12 8.0

Family history relative
Second-degree
relative 2 1.3
Non-stomach cancer
in the second-degree 6 4.0
relative
14-17.9
(underweight) 9 6.0
18—-24.9 (normal) 99 66.0
BMI 25-29.9 (overweight)| 28 | 18.7

30-34.9 (obese) 12 8.0

B Unclassified
M Intestinal

B Diffuse

B Mixed

Figure 1 — Histopathological types of gastric tumors

The commonest histologic subtype, irrespective of sex
and age, was adenocarcinoma of the intestinal type in 69
patients (46 %). Diffuse type was seen in only 43 (29 %) pa-
tients; 14 (9 %) were mixed and in 24 (16 %) the histopatho-
logy was unclassifiable (Fig. 1). Ulcerative lesion was repor-
ted in 57 % of cases. Polypoid or fungating lesions found in
28 % and infiltrative found in 15 %.

The most common presentations were abdominal pain
(70 %) followed by weight loss (56 %) and nausea and vomi-
ting (52.3 %). Four percent of our patients gave a history of
alcohol consumption; 19.3 % were current smokers and 20.7 %
were previous smokers. Hundred ten patients (73.3 %) were
eating normal diet, only 13.3 % had history of gastric disease,
66 % of the patients have normal body mass index and only
24 % were diabetic. Of the 150 patients, 35 (23.3 %) had a
family history of cancer in their first- or second-degree rela-
tives; of them 17 (11.3 %) had a family history of GC (Table 2).

Only 29 (19.3 %) patients were current smokers and 31
(20.7 %) were previous smokers but there was a significant
association between history of smoking and gender as shown
in Table 3.

Table 3 — Smoking history and gender

. Gender
Smoking Male Female P
Non-smoker 38 52
Ex-smoker 25 6 0.00003
Smoker 23 6

Only 76 (50.7 %) patients have been tested for H.pylori
but the result was significantly associated with histopatho-
logical type (Fig. 2).

Twenty patients (13.3 %) had history of gastric disease
but this is significantly associated with site of tumor as shown
in Table 4.

357 B Negative
30 A M Positive
25

P =0.000

Unclassified Intestinal Diffuse Mixed

> 35 (morbid obesity) 2 1.3

Figure 2 — H.pylori status and histopathological type
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Table 4 — History of gastric disease and site of tumor

Site of the History of gastric disease

lesion Yes No P
Proximal 10 16
Body 4 25
- 0.000
Distal 0 83
Diffuse 6 6

Table 5 — Blood group and the endoscopic findings

Type of the Blood group p
lesion A B AB (o}
Polypoid
(fungating) 15 6 1 13
: 0.24

Ulcerative 32 9 5 26
Infiltrative 15 0 0 7

70

B Thin and normal
60 1 | m Overweight

The relationship between patients’ blood group and the
type of tumor seen through endoscopy but the result was not
significant (P = 0.24) as shown in Table 5.

Among our patients 18.7 % of them were overweight and
9.3 % were obese and this was significant in relation to the
site of lesion as shown in Fig. 3.

Most of the gastric carcinoma cases (44 %) fell in stage
IV disease. Among the patients with stage IV only 11 patients
have Her-2 status and its negative in 10 patients (15.15 %)
and positive in only one patient. The commonest site for
metastases was in the liver followed by peritoneum as shown
in Table 6.

Tumor markers were normal in most of our patients;
CEA was elevated only in 57 % of the patients, while CA 19-9
was elevated in 24 % only as shown in Table 7.

Curative surgery could be performed in only 63 patients
(42 %), adjuvant CCRT was performed in 21.3 % of pa-
tients, 32 % of patients received adjuvant chemotherapy while
53 % received it as palliative therapy and only 6 % received
perioperative chemotherapy (Table 8).

and obese P =0.000
50 7 Table 8 — Mode of treatment
4 -
0 Variable No. %
30
20 4 Not done 77 51.3
10 - Total 20 13.3
Type :
0 Partial 43 28.7
Proximal Body Distal Diffuse of surgery —
Palliative 9 6.0
Figure 3 — Site of lesion depending on BMI Prepare 1 0.7
Table 6 — Nature of tumor No 13 8.7
Variable No. % Adjuvant 48 32.0
Chemotherapy —
Unstaged 10 6.7 Pa"|at|ve 80 533
| 13 8.7 Perioperative 9 6.0
Stage Il 29 19.3 No 105 70.0
i 32 | 213 Radiotherapy CCRT 32 | 213
v 66 | 44.0 Palliative 13 | 87
Ascites, it 13 19.70
scites per.l oneum Number of LN Adequate 18 28.6
Paraaortic LN 9 13.64 d
, remove Inadequate 45 71.4
Liver 25 37.88
Metastasis Lung 3 4.55 . .
Ovaries 9 13.64 DIS\%U;SI%“ i i< the fourth .
Corvical LN 4 6.06 orldwide, gastric cancer is the fourth most common
cancer in men and the fifth commonest cancer in wo-
Bone 3 4.55 men [8].
Unknown 55 83.33 Gastric cancer rate varies from country to country and
Her-2 status Negative 10 15.15 from region to region. For example, in the Middle East de-
Positive 1 152 spite the geographical proximity of different countries, gas-
tric cancer rate varies from very low in Iraq and Egypt to
Table 7 — Tumor markers status intermediate in Israel and Turkey to high in Iran. Gastric
_ . cancer occurs nearly 7 times more frequently in Iran than
Tumor markers Variable No. % in Iraq [9]. The epidemiologic features of GC have been
Normal 43 422 extensively studied in Japan and the Western world [10—13].
CEA High 59 57.8 However, only a few reports from the less developed coun-
Normal = 753 tries have been published [14—16]. Moreover, there is an
CA19-9 - . absence of good epidemiologic information about GC from
High 22 24.7 the Middle Eastern countries like Iraq.
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The main aim of this study was to know the common
clinical presentation, site distribution, endoscopic appea-
rance and histological types of gastric carcinoma in our lo-
cality that could be utilized in formulating surveillance and
management strategies for this important cancer.

According to the data from the GLOBOCAN 2012, if
we make a comparison between Iragi cancer registry and
two neighboring, two non-neighboring and two with high
incidence countries in relation to gastric cancer in both male
and female; we will see the similarity between Iraq and the
two Arabian neighboring country and a significant difference
from the other countries [5, 8].

Worldwide gastric cancer has a predilection for elderly
patients, and it is more common in men. Male to female
ratio in some published series such as American Gastroen-
terological Association is 2 : 1 but in our study the ratio was
1.3 : 1 and it is nearly the ratio found by Saleh in Jordan [2,
17]. GC is seen mostly after the age of 50 years [18]; same was
the case with our study in which majority of the patients were
in the older age group; 106 (70.6 %) patients were older than
50 years. This is also in accordance with other studies done
in Iraq by Hermiz and outside the country, Eskandar H.
etal. [19, 20].

In the United States, most cases occur between the ages
of 65 and 74 years, with a median age of 70 for males and
74 for females and in our study the peak incidence was in
the 61—70 years age group (24.6 %) followed by 51—60 age
group (24 %) with median age of 61 and 52 years for male
and female respectively and this is comparable to study done
in Iran [20, 21]. Of note, 22 (14.6 %) of our patients were
diagnosed below the age of 40 years; that means young pa-
tients presenting with signs and symptoms suggestive for gas-
tric carcinoma and associated with alarm features should be
screened as early as possible so that they can be diagnosed
and treated on time.

The symptoms of GC are non-specific and vague.
Prompt early diagnosis is mandatory because symptoma-
tic patients experiencing epigastric pain, discomfort and
definitive symptoms such as weight loss, obstructive symp-
toms or features of metastases could be beyond radical
curative surgical resection. One reason that the overall
survival rate is poor in the United States is the fact that
most stomach cancers are diagnosed at an advanced rather
than an early stage. The stage of the cancer has a major
effect on a patient’s prognosis [22]. The only method that
is likely to improve the survival rates is early detection of
GC. Our patients tended to present late as evidenced by
the fact that there was a long interval between the onset
of symptoms and presentation. There was an average of
6-months delay between the initial symptoms and the
definitive diagnosis.

This is not due to the insufficient current endoscopic
services, but due to the fact that many people in our area
who have dyspeptic symptoms visit non-specialist physi-
cians who either prescribe medications for long term treat-
ment or use drugs in order to ameliorate the pain. Subse-
quently, some of these patients whose cause of dyspepsia is
cancer present with late-stage GC or one of its complica-
tions. In addition, elderly people usually fail to make use
of the available medical services. However, general practi-

tioners should be more liberal in referring patients for en-
doscopy and resist the temptation to treat dyspeptic patients
with anti-ulcer therapy without endoscopy, especially in
elderly people and in patients with alarming signs. Open
access endoscopy, greater efforts in patients’ education and
improvement of the diagnostic technical skills may improve
the early detection of GC.

In our study, the common presentations, irrespective of
age and sex, were dyspeptic abdominal pain (70 %) followed
by weight loss (56 %) and nausea and vomiting (52.3 %). This
result was similar to study done in Iran [23].

Incidence by tumor sub-site also varies widely based
on geographic location, race, and socio-economic status.
Distal gastric cancer predominates in developing countries,
among blacks, and in lower socio-economic groups, whereas
proximal tumors are more common in developed countries,
among whites, and in higher socio-economic classes. Di-
verging trends in the incidence of gastric cancer by tumor
location suggest that they may represent two diseases with
different etiologies. The main risk factors for distal gastric
cancer include Helicobacter pylori infection and dietary fac-
tors, whereas gastroesophageal reflux disease and obesity
play important roles in the development of proximal stomach
cancer [24].

A strong association with socio-economic status (SES)
has been frequently observed, with individuals of lower SES
having higher risk. SES is, of course, not a causal factor,
but is a surrogate for many other factors, including sanitary
and dietary conditions. As reported in other studies done in
developing countries [25]. In this study half of the patients
had low socioeconomic status.

In Asian countries distal gastric cancer is the most
common site. In our series the commonest site was an-
trum (50.66 %) and it is similar to another study done
in Baghdad by Hermiz and to that done by Halder from
India [18—20].

Gastric cancer can be divided into three histological
types: intestinal, diffuse and mixed type. We found that
the commonest histological type, irrespective of sex and
age, was intestinal type in 69 patients (46 %); diffuse type
was seen in only 43 patients (29 %); 14 patients (9 %) were
mixed type and in 24 patients (16 %) the histopathology
was unclassifiable. This is comparable to some other reports
[14, 18, 20]. Intestinal type occurs more commonly in the
distal part while diffuse type cancers occur in the proxi-
mal stomach where increased incidence has been observed
worldwide [26].

Intestinal-type gastric adenocarcinoma likely begins
with an H.pylori infection (a Gram-negative bacterial
pathogen that selectively colonizes the gastric epithelium
in approximately 50 % of the world’s population) that leads
to multistep progression. More than 40 to 50 % of distal
gastric adenocarcinomas are associated with H.pylori in-
fection, while diffuse-type gastric adenocarcinoma results
from defective intracellular adhesion molecules, which is
the consequence of loss of E-cadherin protein expression
[27, 28].

The prevalence of H.pylori in intestinal-type gastric
cancer far exceeded the prevalence of H.pylori in diffuse
disease [29]. Retrospective studies of the risk of stomach
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cancer in relation to H.pylori infection underestimate the
true risk, due to loss of infection with onset of cancer. H.py-
lori does not colonize areas of cancer, intestinal metaplasia,
or atrophy, and there is evidence that with the development
of advanced gastric disease the organism can be lost from
the stomach [30].

In our study only 76 (50.7 %) patients have been tested
for H.pylori but the result was significantly associated with
intestinal type histopathology.

Regarding the macroscopical findings through the en-
doscope we found that the most common type of lesion was
ulcerative in 57 % of cases followed by polypoid/fungating
in 28 % and infiltrative in 15 % of patients. This result was
comparable to the findings by other authors [14].

It is written that individuals with blood group A may
have a greater risk of gastric carcinoma than individuals with
other blood groups. The risk appears to be for the infiltrative
type of gastric carcinoma rather than the exophytic type.
In our study we found out that 62 patients (41.3 %) were
blood group A. Since blood group A people are 40 % of
our population, this association did not come to statistical
significance [21].

It is mentioned that smoking can cause stomach cancer
and accounted for more than a fifth of stomach cancers in
the UK in 2010. Men have a higher smoking-related risk than
women. In our study only 29 (19.3 %) patients were current
smokers and 31 (20.7 %) were previous smoker but there was
a significant association between history of smoking and
male gender [30].

The evidence for an effect of alcohol on stomach cancer
risk is limited. However, while moderate alcohol has not
been shown to increase stomach cancer risk, heavy alcohol
consumption may increase risk [30]. In our study only 4 %
of our patients gave a history of alcohol consumption and it
is comparable to the result of others [23].

It is well known that the environmental risk factors for
GC are dietary in origin. High-salt diets seem to increase the
risk, which may help to explain why the incidence of stomach
cancer is declining at a slower rate in Japan (where salt con-
sumption is high). Refrigeration eliminates the need to use
salt as a preservative, and this could be partly responsible for
the declining stomach cancer rate in the West [31].

In Iraq fresh vegetables, fruits, starch natural unprocessed
wheat products were the major constituents of traditional
Iraqi food. However, during the last decades Iraq, like other
Arabian countries, has experienced a rapid change in the diet
habit with dominant of animal proteins, canned food, hot
spices and fermented food. These types of food have been
implicated as risk factors for GC in many studies. In our
study 73.3 % of our patients were eating normal diet.

Family members of a patient with gastric cancer have a
twofold to threefold higher risk of stomach cancer than the
general population [21]. Of the 150 patients, 35 (23.3 %)
had a family history of cancer in their first- or second-de-
gree relatives; of them 17 (11.3 %) had a family history of
GC. This result was comparable to other study done in
Iran [23].

Diabetes mellitus has been associated with an in-
creased risk of gastric cancer by 77 % in patients from
East Asia; however, no relationship has been identified

for Western patients. Gastric cancer risk is increased to a
greater extent among diabetic women than diabetic men
[21]. In our study only 24 % of our patients were diabe-
tic but it was significantly associated with female gender
(P =0.0002).

High BMI increase the risk of cancers in the cardia,
with a 20—68 % risk increase shown for being overweight
or obese. There is substantial variation between the results
of the individual studies included in these analyses. Over-
weight/obesity does not increase risk of non-cardia stomach
cancer [30].

A history of reflux symptoms or excess acid increases risk
of cardia cancers with a more than doubling of risk shown
for individuals with these conditions for 16 years or longer.
However not all studies show an association [30]. Only 20
patients (13.3 %) of our patients have history of gastric di-
sease but it was significantly associated with proximal site of
tumor (P = 0.000).

In UK only about 1 in 100 (1 %) cases of stomach can-
cer are stage 1. Six out of every 100 (6 %) stomach cancers
are stage II at the time of diagnosis. Stage 111 stomach can-
cers are slightly more common, about 1 in 7 people (14 %)
are stage III at diagnosis. Unfortunately, about 8 out of 10
(80 %) people diagnosed with stomach cancer are stage IV,
meaning the cancer has already spread when they are diag-
nosed [30].

In our study most of the gastric carcinoma cases 66
(44 %) patients fall in stage IV disease. Thirty-two (21.3 %)
were stage 111, 29 (19.3 %) stage Il and 13 (8.7 %) patients
were diagnosed in stage I.

Curative surgery could be performed in only 63 patients
(42 %) of our patients which is exactly similar to results from
India and Jordan [18, 32].

It is written that analysis of Her-2 status by immuno-
histochemistry and in situ hybridization techniques, using
different scoring methods or assays, suggested that Her-2 is
overexpressed in ~ 7—34 % of gastric tumors [33—35]. In our
study only 11 patients with stage IV cancer had known Her-2
status and it was negative in 10 patients (91 %) and positive
in only one patient (9 %).

Widespread metastatic disease from gastric cancer may
affect any organ, especially the liver (40 %), lung (may be
lymphangitic, 40 %), peritoneum (10 %), supraclavicular
lymph nodes (Virchow’s node), left axillary lymph nodes
(Irish’s node), and umbilicus (Sister Joseph nodule). Scle-
rotic bone metastases, carcinomatous meningitis, and meta-
stasis to the ovary in women (Krukenberg’s tumor) or rectal
shelf in men (Blumer’s shelf) may also occur [7]. In this study
the commonest site for metastases was in the liver followed
by peritoneum. This differs from the result from other study
done in Jordan and in Iran [17, 36].

Several studies conducted by authors in Iraq discussed
epidemiology of other cancer types like breast, colon, rec-
tum, and sarcoma [37—44] rather than gastric tumor.

Specific actions to reduce gastric cancer rate include
eradicating Helicobacter pylori infection, modify dietary
habits, avoid smoking and alcohol consumption, main-
tain a good body weight, regular screening and surveil-
lance (high-risk group), and avoid unnecessary usage of
NSAIDs.
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Conclusions

Published data regarding gastric cancer in Iraq is scarce,
unrepresentative and even dubious. Our Iraqi Cancer Regi-
stry is still at its infancy because of the repeated wars that
incapacitated Iraq from all angles. This effort is to patch that
wound and give more representative and correct information
about this particular cancer. Multiple efforts of this kind would
hopefully pave the way and act as the building blocks for more
national data. Despite its low incidence, some epidemiological
features of gastric cancer in Iraq mimic those of the high-risk
countries. Adenocarcinoma accounts for the highest number
of gastric cancers in our study. Most of our patients were in
their 5 and 6 decades of life with mild male predominance.
The incidence of gastric carcinoma in patients younger than
50 years was more common than in the Western world; so were
distal stomach lesions. Compared to the western literature, our
patients were presenting more with intestinal type adenocar-
cinoma and less with diffuse type. Most patients in our study
were in the advanced stages of the disease culminating in a
poorer survival. Prompt early diagnosis is mandatory because
symptomatic patients could be beyond radical curative surgical
resection. The overall survival rate is poor, the fact that most
stomach cancers are diagnosed at an advanced rather than
an early stage. The only method that is likely to improve the
survival rates is early detection of GC.

We strongly feel that a Pan Iraqi tumor registry and em-
powerment of the Iraqi Cancer Board through parallel ac-
tions in all the Iraqi cities should become our ultimate goal
to solve the problem of cancer in our country and Kurdistan.
Proper epidemiological studies, correct cancer registry, avai-
lability of modern medicine and establishment of integrated
multispecialty cancer centers are the pillars upon which we
could count on to achieve our goals.

Ethical approval. The Medical Ethical Committee of The
Oncology and Nuclear Medicine Center approved this study
(No. 332 on 12/2/2023). Participant consent was waived by
the committee since only patient files were reviewed.
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OCO6AUBOCTI PAKY LUAYHKA B IpaKy

Pesiome Axkmyaavnicme. Pak nuiyHKa € 4eTBEPTUM 3a MOLIN-
PEHICTIO TUIIOM paKky y CBiTi. Y 1IbOMY JHOCTiIKEHHi 3p00JeHO
CIpoOy TOPKHYTHCS i€l BasKJIMBOI ITPOOJIEMHU Ta 3’SICYBaTH ii CTaH
B IpaKy, 3BaXkarouu Ha BiTHOCHO HECIPUSITIUBUI MPOTHO3 3a-
XBOPIOBAaHHSI Ta HU3bKY BiAIIOBiOb Ha JIiKyBaHHs. Mema: BU3HA-
YUTU OCOOJMBOCTI Nepediry paky IIIyHKa Ta (haKTOpU PUBUKY B
ipakchKiit monyJsiiii. Mamepiaau ma memodu. Cepen 1OCTYITHUX
perioHiB i3 HaxiltHUM 300poM mgaHuX MU obpau aBa (Cyneitma-
Hisl 3 BIIOMUM OHKOJIOTiYHUM LeHTpoM XiBa Ta BaBuion) mist
BCEOIYHOTO BMBUEHHS neMorpadii, KJIiHIYHUX MPOSBiB, MOIIU-
PEHOCTI, TUITY MyXJIMHU, JIOKadi3allii Ta cTadii 3aXBOPIOBAaHHSI,
iH/IEKCY MacH TiJia it HECTIPUSITIIMBOTO aHaMHE3y XBOopoou. Takox
BpaxoBYBaJIU COLiaJIbHO-€KOHOMIUHMI CTATYC i piBEHb OCBITH.
KputnuHo aHaizyBaJu TUII XapuyBaHHsI, BXMBaHHSI COJIOHOI,
rocTpoi iXi it TemmnepaTypy cTpaB. DikcyBalIM AaHi 1IOA0 TPYIU
KpOBi, CiIMEITHOTO aHaMHe3y, CTaTyCy KypiHHS Ta BXXWBaHHS aJl-
koromto. Pesyasmamu. Y nocuimxeHnHs 3amydeHo 150 maiieHTiB
i3 pakoMm 1uryHka. CriBBiZHOILIEHHS YOJOBiKiB Ta XiHOK IOpPiB-
HioBasio 1,3 : 1. MexmiaHa BiKy IallieHTiB 40J0Bi40i Ta XiHOYOL
cTraTi cTaHOBMIIA BifmoBigHo 61 Ta 52 poku. Posmonin myxiauH 3a
aHATOMIYHOIO JIOKAJIi3alli€l0 HACTYMHUI: TUCTAIbHUI BiImin —
83 (55 %) nauienTtu, npokcuMaabHuit — 26 (17 %), Tijo ta 1HO
nutyHka — 16 (11 %), ypaxeHHs1 Bchboro nutyHka — 12 (8 %).

VYV 13 (9 %) Bunankax myxjauHa Oysia B TiISTHII Maoi KpUBU3-
HU. HaiimomupeHimM ricToJOriYyHUM MiATUIIOM € aJeHOKap-
LIMHOMa KUIIKOBOTO TUITy — 69 maiieHTiB (46 %). Audy3Huii
TUI BUsIBJIEHO B 43 (29 %) oci6, y 14 (9 %) — 3minanuii, a 'y 24
(16 %) rictonarosoriuHi 3MiHi Oyau HeknacudikoBaHi. Bupas-
KOBY (hOpMy iarHOCTOBaHO B 57 % BUMAIKiB, MOJIMOINOAIOHI a00
rpubononioHi ypaxeHnHs — y 28 %, indinbrpatuBhi — y 15 %.
HaiinommpeHiuioo eHI0CKONiYHOI 3HAXiIKOIO € BUPAa3KOBUIL
tutn (57 % nauieHTiB). Y GinbIIoCTi BUNIAIKiB paK nuTyHKa (44 %)
oyB IV cranii. Cepen oci6 i3 IV ctagiero numie 11 mManu ctatyc
Her-2: HeratuBHmii — y 10 Bunaakax (15,15 %) Ta mo3uTHBHUI —
B ogHoMy. Haituacrimmm micuem MetacrasyBaHHs1 Oyiia neviHka,
naji — oyepeBuHa. Bucnoexu. I1onpy HU3bKY MOIIMPEHICTD, OeIKi
enigeMioIoriuHi XapaKTepuCTUKU paKy LIIyHKa B Ipaky Hara-
NYIOTh Taki B KpaiHax BUCOKOro pu3uKy. Halibinblina KiJIbKicTh
BUITA[IKiB paKy IUTYHKa MPUIIATa€e Ha ajeHOKapImHomy. binb-
mocTi mamieHTiB 40—60 pokiB. 3aXBOPIOBAHICTh HA paK ILIJIyHKa
B 0cib mousomaiie 50 pokiB Bullla, HixX y 3axigHoMy cBiTi. [TopiB-
HSTHO i3 3aXiJIHOIO JIiTepaTypolo MalieHTH B Ipaky yacTiiie Majiu
aJICHOKAPIIMHOMY KMIIIKOBOTO TUITY Ta piaiine — Audy3HUN THUII.
V 6inbirocTi BUIankiB 3a¢iKCOBaHO ITi3Hi cTaii 3aXBOPIOBAHHS.
KirouoBi c10Ba: pak mnyHka; aneHokapunHoMa; Ipakcbka paza 3
MUTaHb PaKy; KUILIKOBUM TUI 3a Kiacudikailieto JlopeHa; IILTYHOK
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AY «IHctutyT ractpoeHteponorii HAMH Ykpainm», m. AHinpo, YkpaiHa

linepAenTUHeMmiIs y XBOpUX
HQO racTpoe3odaredAbHy pePAIOKCHY XBOPOOY
TA OXKUPIHHS:
MNiAXOAU AO OLLIHKM TA NPOPIAAKTUKU
AENTUHOPE3NUCTEHTHOCTI

Pes3tome. AktyanbHicTb. [acTpoe3ogareasnbHa pegtokcHa xsopoba (FTEPX) Ta 0XUPIHHS 3anMLLaoTbCs
HaubifbLL MOLUMPEHOI KOMOPOIZHOO NaTOJIOrEr0, IKa CyTTEBO BI/IMBAE HA MOTIPLLUEHHS IKOCTI XUTTS NayieHTIB.
barato gocnigxeHb NpoBEAEHO A1 BUBHAYEHHS (haKTOpIB, LLO CAPUSIOTH PO3BUTKY LiNX 3aXBOPIOBAaHb, MpoTe
HavibinbLL QUCKYyTabesibHUM 3aIMLLAETbLCA NMUTaHHA posii 1enTuHy. Ha cborogHi Hemae 4iTkux kputepiiB 4ris
eeKTUBHOI OLiHKM Yy T/IMBOCTI [0 NIENTUHY B K/IIHIYHUX YMOBaXx, Xo4a okpeMi JOC/iHUKY BBaXaroTb rinepren-
TUHEMIIO KITOHOBUM MapKepoM J1erTUHOPEe3NCTeHTHOCTI. MeTta: o6rpyHTyBatu nigxoav Ao OuiHKM Ta npogi-
JNIaKTUKUN NTENTUHOPE3NCTEHTHOCTI y nauieHTiB i3 TEPX 1a oxupiHHaMm. Matepiann ta metogun. O6¢cTexeHo 60
40s10BIKiB, XBOpuX Ha EPX Ta OXWPIHHSA, SKi 6yin pO3noAineHi Ha TPy rpyny 3asiexHo Bif piBHSA 1enTuHy. Ycim
XBOPUM B CUPOBATLi KPOBI BU3Ha4Yasm piBHI hakTopa HeKpo3y nyxnvHu anbga, intepnevikiHy 6 (I/1-6), nentuHy,
iHCYiHY, BMICT 3arajibHoro xonectepuHy, Tpurniyepugis (TI), xonectepuHy ninonpoTeiHiB BUCOKOI LUYiNIbHOCTI, a
TakKoX po3paxoByBasiv XONeCcTepuH JlinonpoTeiHiB HN3bKOI LLifIbHOCTI, XOf1eCTepuH JlinornpoTeiHiB AyXe HU3bKOI
wineHocTi (JINMAHLL), koegiuieHT aTeporeHHoCTi Ta koegilieHT iHcyniHopeaucteHTHocTi (HOMA-IR). [ns ouiH-
KW TPUBOXHOIO CUHAPOMY Ta BUCHAaXeHOCTI opraHiamy 3actocoByBanu Precise-giarHocTuky Ha kapgiorpacgi
CONTECT 8000GW. AHania cknagy Tina npoBoauv 3 BUKOPUCTaHHSIM BariB-aHanizatopis TANITA MC-780MA
(Anoris). Peaynbratn. Y 38,2 % XxBOpuX 3 rinepraenTuHeMIero JiarHOCTOBaHWI TPUBOXHMY CUHAPOM, y 52,9 % —
BUCHAaXEHICTb opraHiamy, y 44,1 % — nopyLUeHHsI CHY, y 64,7 % — Hebe3rne4YHy KiflbKiCTb BICLiEpasibHOro Xupy.
BusasrieHo nipsmi KopesisiyiviHi 38’93ku 1enTuHy 3 rinepiHcyniHemiero (r = 0,316; p = 0,015), iHCYNiHOPE3UCTEHTHI-
ctio (r=0,302; p = 0,020), 36inbLueHHsm piBHa TI (r = 0,414; p = 0,003), JINAHLY (r = 0,381; p = 0,006) 1a I/1-6
(r=0,507; p < 0,001). Ons oyiHKn nenTMHOPEe3NCTEHTHOCTI 3aCTOCOBYBasIN KOEILiEHT CriBBigHOLLIEHHS PiBHS
JIenTuHy Ta piBHSA TpUrniyepugis, skui y xsopux Ha FEPX 3 1 cTyrneHem oxupiHHs ctaHosums (6,07 + 0,81) ym.oga.,
3 2 cTyrneHeM OXupiHHSa — (11,64 + 1,44) ym.o4., 3 3 cTyrneHem oxupiHHs — (14,54 + 2,26) ym.og. (F = 11,67;
p < 0,0001). MNpu HassBHOCTi HE6e3Me4HOI KiflbKOCTI BicLepasibHOro Xupy KoeiyieHT 1enTMHope3nCTEHTHOCTI
36inbLyBsascs B 1,6 pasa rnopisHsHo 3 xsopumu Ha EPX i3 6e3ne4yHum piBHeM BicyepasibHoro xupy (t = 2,80;
p = 0,008). IHCyniHOpe3ncTeHTHICTb acouitoBanacs 3i 3Ha4HUM MigBULLEHHAM KoedgbilieHTa NenTMHOPEe3NCTEHT-
HocTi — y 2,5 pa3sa (t = 4,98; p < 0,0001). 3a pe3ynbtatamu perpeciviHoro aHasiay BU3Ha4eHo, Lo 3Ha4EeHHS
KoegpiyieHTa cniBBigHOLLIEHHS] /IeNTUHY Ta piBHA Tpurniuepugis noHas 8,43 ym.oq. 3 dytnumsictio 62,9 % 1a
crieynpidricTio 96,0 % MOXHa BUKOPUCTOBYBATU SIK MAJIOIHBA3BHUY MapKep OLiHKU J1EMNTUHOPE3NCTEHTHOCTI.
BucHoBkun. O6rpyHTOBaHI nigxoav 4o ouiHKW Ta npoginakTUKu JenTMHOPEe3NCTEHTHOCTI y xBopux Ha TEPX Ta
OXWPIHHS CIPUATUMYTb MiABULLEHHIO €(beKTUBHOCTI JliKyBaslbHUX 3axX0LiB.

Knro4oBi cnoBa: ractpoesogparearsHa peghritokcHa XBopoba, OXUPIHHS; rinepnentTuHeMmis; fifigHWi Ta Byrre-
BOAHWUY OOMIH; IeNTUHOPE3UCTEHTHICTb
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Bctyn

I'actpoesodareanbHa pedokcHa xBopoba (I'EPX) 3a-
JIMIIAETHCS OOHIEI0 3 HAMOIIBII IMTOIIMPEHMUX MATOJIOTii
OpraHiB TpaBJIEHHSI, 1110 HEYXWIHHO TTPOIOBXKYE 3pOCTATH,
MOXe MPU3BECTU 10 PO3BUTKY cTpaBoxoay bapperra a6o
afeHokapimHomu ctpaBoxony [1, 2]. [Tpu upomy nommpe-
HicTh cumnitoMmiB 'EPX y maiieHTiB 3 HaIMipHOIO Macolo
TiJIa Ta OXXMPIiHHSM 3HAYHO BUIIA, HiXX Y MALIIEHTIB 3 HOP-
MaJIbHOIO Macolo Tina [ 3].

3a JaHUMU KUTAWChKUX BUEHUX, MOLIMPEHICTH
pedokc-e30dariTy 3pocTa€e IPOITOPLIHHO KiJTbKOCTI Me-
TaboaiyHuX pakTOpiB pu3uKy. [1pu IbOMY BILJIUB OXMPiH-
HSI SIK OKPEMOI'0 KOMITOHEHTa MEeTa0OoiYHUX MOPYIIeHb
Ha nowmmpeHicth 'EPX € cunbHimmMM, HiXX BIUIMB iHIIUX
CKJIagHUKIB MeTabomiuHoro cuHapomy [4]. Tao He 3i
CMiBaBTOpaMU MiHIIJIX BUCHOBKIB, IIIO MOPYIIEHHST 0OMi-
HY JIIiAiB KPpOBi MalOTh HAMOIMBIINI BIUIMB Ha TSKKiCTh
pedmokc-e3odarity [5]. 3’sicoBaHO, IO TIETH 3 BUCOKUM
BMiCTOM KMPiB MOXYTb IMIPU3BECTHU A0 IMiIBUILIEHOIO PiBHSI
TPUIJTILIEPUIIB Ta iHIINX aHOMAJIBHUX PiBHIB JIMIiIiB y KPO-
Bi, 1110 MO TMOTiIPIIXTU CTPABOXiTHUI KJIipEHC Ta Mmocia-
OuTH (PYHKIII0 HUZKHBOTO CTPaBOXiTHOIO ciHKTepa, TUM
CaMMM CITPUSTIOUN BUHUKHEHHIO pedioKc-e30darity [6].

3HAYHUM HAyKOBUM MOCSATHEHHSM CTaJO BiIKPUTTS
JIETITUHY — O1JIKOBOTO TOPMOHY, SIKMIA OJIU3bKHUIA 32 CBOEIO
CTPYKTYPOIO [0 TIEPIIOro Kiacy LUTOKiHIB. Moro cekpery-
JOTh KUPOBIi KIIITUHU Ta KOHTPOJIIOE T€H, STKUI1 00YMOBITIOE
Ty4HicTb [7, 8]. OgHOYaCHO piBeHb JICNITUHY B CUPOBATIL
KpOBI BimoOpaxkae cyMapHMII eHePpreTUIHUN pe3epB XKu-
pOBOI TKAHWHU 1 3JIaTHUI BIJIMBATU Ha OOCST XKMPIB, 110
BUPOOJISTIOTHCSI OpTraHi3MOM, i Ha OCOOJIMBOCTI iX pO3MOILTY.

Ha ocHOBI goCTiIKeHHST TUITY «BUITAIOK — KOHTPOJIb»
OyJIO BUSIBJIEHO 3B’SI30K MiX JIEITUHOM Ta CTPaBOXOIOM
Bapperra, oco6auBo y uonosikiB 3 TEPX [9]. BonHouac
3rigHo 3 pesyabratamu pobotu O. bonmap-Kenebepau
1100 BIUIMBY PiBHS JICNTUHY Ha 3MiHU CIM30BOI 000JIOHKM
CTpaBOXOY 3’SICOBaHO, 1110 MOPGOJIOTiYHI 3MiHU CTPABOXO-
Iy He 3ajiexKaTh Bil KOHILEHTpallii JJENTUHY B Ialli€HTIB 3
T'EPX Ha i giabety 2 Tumy [10].

3a HasIBHOCTI OKUPiHHS PiBEHb JICNITUHY MiABULLIEHUI Y
6araTo pasiB, a 3HIKEHHS MacH Tijia Ha 10 % 3MeHiiye iioro
BMicT y KpoBi Ha 50 %. Y GinblIOCTi TIOAEH 3 OKUPIHHIM
PiBHi JIENITUHY B KPOBi € MiIBUIIIEHUMH ITIOPiBHSIHO 3 0c00a-
MM 0€3 OXKUPIiHHS, 1110 MPU3BOAUTh 10 CIIOXKMBAHHST 10/1aT-
KOBUX KaJIopilt i mepelkomKae 3HKeHHIO Macu Tina [11].

Pi3Hi nmaTogisionoriuni, couiaibHi, ICUXOJIOTIUHI Ta
€KOJIOTiUHi (paKTOpu CIPUSIIOTH PO3Jaay €eHepPreTUYHOro
00MiHY Ta BIUIMBAIOTh Ha piBeHb JienTuHy [12]. HopmanbHa
CEKpellisl IENTUHY BiTOyBa€THCS 3a IEBHUM PUTMOM, a 3Mi-
Ha CII0CcO0Y XUTTS IPU3BOAUTH O TOPMOHAJIBHOIO A1ucOa-
JIAHCY Ta 301JIbIITYE YTBOPEHHST aKTUBHUX (POPM KUCHIO, 1110
MPU3BOAUTH 10 OKUCHIOBaJIbHOTO cTpecy [13]. CyuyacHi no-
CJTiIKEHHST TTI0OKa3YI0Th, 1110 JIETITUH BIUIMBAE HA YYTJIUBICTh
110 iHCYJTiHY Ta JinigHuit 0OMiH [14], a TAKOX MOCUITIOE TIPO-
nidepariio Ta aKTUBaLio T-KIIITHH, CTUMYJTIOE IIPOAYKIIIO
Mpo3anajlbHUX HUTOKiHIB (iHTepneikiny (IJ1) 6 Ta hakTopa
Hekposy nyxinuHu aabda (TNF-a)). | HaBmaku, TNF-a ta
1JI-1B mocumotots excrpecito MPHK nentuny B kuposiii
TKaHWHi, CTBOPIOIOYU TMETJII0, KOMITIOHEHTH SIKO1 BIUIUBA-
J0Th OJJMH Ha OTHOTO, TIPU3BOASYHM 10 3anajieHHs . [HCyTiH

TaKOX € PETryJITOPOM BUPOOJIEHHS JienTuHy. TpuBaia ri-
MepiHCyTiHEMisl TPU3BOAUTH 10 301IbIIIEHHSI KOHIIEHTpALLil
JICITUHY B IJ1a3Mi, TOMI IK KOPOTKOYACHA TillepiHCYTiHEMisT
He BUKJIMKA€E Takoi 3MiHu [15].

B octaHHi poku rinepienTuHeMilo mpy OXKUPiHHI HAYKOB-
11i TTOSICHIOIOTh PO3BUTKOM PE3UCTEHTHOCTI JI0 JIETITUHY, 110
TMOB’S13aHO 3 BTPATOIO 3IaTHOCTI JIENTUHY MepeTUHATH reMa-
ToeHIedariyHnit 6ap’ep, TOJIOBHUM YMHOM 3a JOITOMOIOI0
iioro crietniuHoro TpaHcroptepa [ 15]. CrioxXuBaHHS aiETH
3 BUCOKMM BMICTOM KM PY BUKJIMKAE BaXJINBi 3MiHU Ha piBHi
reMartoeHIleatiyHoro 6ap’epa, a TaKoX y PisHUX IUTSTHKAX
MO3KY, OCOOJIMBO B IiISTHKAX HEMPOHHUX TOIYJISLINA 3 BU-
COKMMU MeTabOoJIIYHUMHU TIoTpedamMu, sIK-OT rirmokamit [11].
[0 TOro X KOHLIEHTpALlisl JIENTUHY Oe3MOCePeTHbO 3aIEKNUTh
Bill TPAHCKPMUIILIii TeHA JICNTUHY, 110 KOPEJIIOE 3 PO3MipOM
aIUTIOLUTIB i BMicTOM JimigiB [12]. HeBimmoBinHicTh MixX
BMCOKMM piBHEM JIEITUHY Ta KiJIbKiCTIO KCITpecii pelienTopiB
JIEITUHY TIPA OXUPiHHI BUKJIMKAE PE3UCTEHTHICTh MO3KY
IO JIEMTUHY Yepe3 30iUIbIIeHHs 3anajeHHs rirnoTajaMmyca Ta
eKcrpecii cyrpecopa CUrHajizauii HIMTOKiHiB-3 [16].

HesBaxatouu Ha Te, 110 JIENTUH 3MEHIIYE CIOXUBAHHS
IXi Ta CTUMYJIIOE BUTPATY €HEPTii, 0COOM 3 OXKUPIHHIM, Y
SIKUX PO3BUBAETHCSI PE3UCTEHTHICTh JI0 JICNTUHY, HE pea-
I'YIOTh Ha KJIiHIYHY Teparilo Ha ocHOBI JentuHy [17]. Ha
CbOTO/HI HEMAE YiTKUX KPUTEPIiB 151 €(DeKTUBHOI OIIiIHKU
YYTJIMBOCTI 10 JIENTUHY B KJIiHIYHUX YMOBax, Xo4a OKpeMi
TOCTITHUKY BBAXKAIOTh TiMepJIeNTUHEMIIO KIIFOUOBUM Map-
KEpOM JIENITUHOPE3UCTeHTHOCTI [18].

Merta mocaimKeHHs: OOIPYHTYBATH ITIIAXOOU IO OLIHKU
Ta MPOMiIAKTUKY JIENTUHOPE3UCTEHTHOCTI y TALIIEHTIB 3
I'EPX ta oxxupiHHSIM.

MaTepiaAn TO METOAUN AOCAIAXKEHHS

V BinmizeHHi 3aXBOopIOBaHb IUIYHKA Ta ABAHAIISITH-
Majiol KMIIKU, TIETOJIOTII i JIiKyBaJIbHOro xapuyBaHHs 1Y
«IacTutyT racrpoenrteposnorii HAMH Yxpainn» o6¢cTexkeHo
60 vosoBikiB, xBopux Ha 'EPX Ta oxxupiHHs, sIKi 32 piBHEM
JIENTUHY OyJIM pO3IOIieH] Ha TpU Tpynu. Y Mepliy Ipymy
yBifinM 11 nmauieHTiB 3 HOpMaJIbHUM PiBHEM JIENITUHY —
cepe/iHiii ToKa3HUK cTaHOBUB (4,12 + 0,35) ur/mi. Jlo npy-
roi rpynu yBiiAim 15 xBopux 3 jentuHeMi€eto 10 10 Hr/mi,
110 cTaHOBUJIAa B cepeanbomy (7,89 £ 0,32) ur/mia. Y 34
MAli€EHTIB BU3HAYCHO TillepJIEIITUHEMIIO i3 cepemnHiM 110-
Ka3HUKOM (20,95 £ 1,67) Hr/MJ1; BOHU YBIMIIIIN 10 TPETHOT
rpynu. Cepen o0cTexkeHUX 1 CTyIMiHb OXUPIHHS iarHOC-
toBaHo y 30 (50,0 %) xBopux Ha 'EPX i3 cepenHim 3Ha-
yeHHsIM iHaekcy Macu tiza (IMT) (32,29 & 0,27) xr/m?,
2 CTYITiHb OKUPiHHSA — Yy 16 (26,7 %) MallieHTiB i3 cepeaHiM
nokazHukoMm IMT, mo craHoButh (36,81 = 0,67) kr/m>.
3 cTymiHb OKUpPiHHS BU3HAUYeHO y 9 (15,0 %) XBopuX, y SIKHUX
cepenHe 3HauyeHHs IMT cranoBwmito (43,95 £ 2,01) kr/m2
KoHTposbHy rpyiy cTaHOBWIM 15 BiTHOCHO 310pOBUX OCiO
i3 cepeHiM 3HaUYeHHSIM JienTuny (2,47 £ 0,91) Hr/mi.

YciM XxBopuM B CUpOBaTLi KPpOBi BU3HAYaIU PiBHi (hak-
Topa Hekposy nyxiuHu anbda (TNF-a), intepieiikiny 6
(IJT-6) ta nenTrHy iMyHO(EPMEHTHUM METOIOM BiIIOBI-
HuMH Habopamu peakTuBiB pipmu LDN LaborDiagnostika
(HimeuyunHa); piBeHb iHCYIiHY — iMyHODEPMEHTHUMU
TecT-cucteMaMu ¢ipmu DiaMetra (Itanist) Ha iMyHO-
depmenTHoMy aHamizaTopi Stat Fax 303 Plus (CLIA) 3
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noganpmnuM podpaxynkom HOMA-IR; BMicT 3araabHO-
ro xojnectepuny (XC), tpurniuepunis (TT), xonecrepuny
JinonpoTeidiB Bucokoi minbHocTi (XC JITIBILL) 3 Buko-
puctaHHsIM HabopiB peakTuBiB Cormay (ITonbina) 3a qomo-
Morolo 6ioximiuHoro aHaiizaropa Stat Fax 4500 (Awareness
Technology, CIIIA). 3a dopmynoo W.T. Friedewald Ta
CITiBaBTOPiB pO3paxoBYBaIM XOJECTEPUH JIIMTONPOTEiHIB
Hu3bKoi mitsHocTI (XC JITTHILL), xonecTepuH mirmomnpore-
THiB my>xe Hu3bKoI mibHocTi (XC JITTIHIL).

JIJ1s1 OLIIHKY TPUBOXKHOTO CMHAPOMY Ta BUCHAXKEHOCTI
opraHi3zmy 3acTocoByBaiu Precise-mgiarHOCTUKY Ha Kap-
niorpaci CONTECT 8000GW. Anauni3 ckiamy Tija mpo-
BOJIWJIM 3 BUKOPUCTAaHHSIM BariB-aHajizatopiB TANITA
MC-780MA (ArmoHis).

CTaTMCTUYHE OMpallloBaHHS pe3y/IbTaTiB 3IilCHIOBA-
JIM 32 TOMIOMOTOIO MakKeTa MpUKJIaAHUX mporpaM Statistica
6.1. KinpkicHi maHi HaBefeHi y BUTIsAII cepenHboro (M) ta
CcTaHIapPTHOI MOMWIKM (m). JIJist TOpiBHSIHHSI TTOKa3HUKIB

TpnBOXHUIA
CUHAPOM

BucHaxeHicTb

opraHiamy 529
MopyweHHs
CHY
1%
60
| B 1 rpyna B 2 rpyna B 3 rpyna |

PucyHok 1 — Po3ropgin o6¢cTe)xxeHnx XBopux
3a pesynbratamu Precise-giarHOCTUKHN
Ta NOPYLUEHHSIM CHY

3aCTOCOBYBaIM t-KpuTepiit CThlogeHTa ST He3aJeKHUX
NIBOX BHUOIpoK a00 ogHOMAKTOPHUIT AUCTIepCiitHMIT aHAaTi3
(ANOVA) mis oLliHKY BiIMiHHOCTI ITOKa3HUKIB TPHOX TPYII.
Pizauig BBaxkanacs BiporigHoio ripu p < 0,05. BupaxkeHicth
B3a€MO3B’S13KiB MiX 3MiHHMMH OLIIHIOBAJIX 32 IOMTOMOT0I0
3HauyHmx KoedilieHTiB Kopesiii [TipcoHa (r).

Pe3yAbTATU AOCAIAXKEHHS

3a pesynbratamu Precise-miarnHoctuku, y 13 (38,2 %)
XBOPUX 3 TiMepIeNITUHEMIEIO 1iarHOCTOBAHUM TPUBOXHUIMN
CHHIIPOM, TOMi SIK Y XBopux | Ta 2 rpyn MokKa3HUK Stress
index 6yB 6inbM 3a 100 M/c B 1 (9,1 %) 1a 3 (20,0 %) BU-
mankax. Y 18 (52,9 %) xBopux 3 rpyInu 1iarHOCTOBaHO BYC-
HaXXEHiCTb OpraHiaMy — Mnoka3HukK Total power OyB HIX-
yuMm 3a 15 000, cranoBissuu B cepeqabomy (1253,8 + 38,1).
Y naui€eHTiB 3 HOpMaJILHUM PiBHEM JIEIITUHY Ta IIOMipHOIO
JIETITUHEMIi€I0 BUCHAXEHICTh OpraHi3My CIOCTepiraiu B
2 (18,2 %) ta 5 (33,2 %) Bunankax. [TopyieHHS CHY SIK
OIMH i3 MPOSIBiB aCTEHIYHOTO CUHAPOMY Bil3HAUYUJIU B
1 (9,1 %) xBoporo 1 rpyru, 4 (26,7 %) xBopux 2 rpynu Ta
15 (44,1 %) nauienTis 3 rpymu (puc. 1).

[Ipu anamisi ckiamy Tijla 0OCTEXXEHUX XBOPUX BCTAHOB-
JIEHO, 1110 B IpyMi Mali€HTIB 3 TinepJenTUHEMIEI0 cepeaHi
nmoka3zHuku IMT Ta KinbKOCTi BicliepaabHOIO XKUY OyIU
HaBUIIMMM, 11O MiATBEPIKYIOTh BUSIBJICHI TIPSIMi KOpeJisi-
LiHi 3B’I3K1 PiBHS JICNTUHY 3 LIMMU [TOKa3HUKaMU (pucC. 2).

Cnin 3a3HaunTu, 1wo B 3 rpyni y 22 (64,7 %) xBopux
NiarHOCTOBAHO HEOE3MEeYHY KiJIbKiCTh BiCLIEpaIbHOTO KUPY
(ronan 13 ym.om.), o B 3,5 pa3a 6inbliire, HiX B 1 rpymmi — 2
(18,2 %) ta B 2,4 pa3a opiBHsIHO 3 2 Tpynoo — 4 (26,7 %).

V xBopux Ha 'EPX Ta oxXupiHHS 3 NiABUILEHHSIM piB-
HSI JIETITUHY CIIOCTepirajimcsl 3HauyHi TOPYIIEHHsI BYTJIe-
BOJHOTrO OOMiHY, 110 TIPOSIBJISLIOCS 30iIbIIEHHSIM BMICTY
incyniny (p = 0,006) Ta pO3BUTKOM iHCYJiHOPE3UCTEHT-
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PucyHok 2 — 38’5130k piBHs1 nentuHy 3 IMT Ta KinbkicTro BicyepanbHOro xupy
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Tabnuysi 1 — Xapakrtepuctka nabopaTtopHux NoKasHuUKIB y xsopux Ha FTEPX Ta oXxupiHHsA
3anexHo Big piBHA nentuHy, M = m

Moka3Huk, oguHULA KoHTponbHa 1 rpyna 2 rpyna 3 rpyna c_rarl::;:':m oi

BUMipIOBaHHSA rpyna (n = 15) (n=11) (n=15) (n=34) 3HauywocTi, p
IHcyniH, MkOL/Mn 10,93 + 1,28 14,34 + 3,11 12,70 £ 1,42 24,61 £ 2,52* 0,006
[ntoko3a HaTLye, MMOonb/n 4,41 +0,13 4,80 + 0,14 5,48 + 0,25* 5,53 + 0,23* 0,192
HOMA-IR 2,09 £ 0,22 3,37 + 0,71 3,21 + 0,58 6,24 + 0,78 0,024
XC, Mmmonb/n 5,20 + 0,60 4,59 + 0,40 5,32 + 0,29 5,38 + 0,16 0,153
T, Mmonb/n 1,15+ 0,12 1,16 + 0,23 1,62 + 0,31 2,14 +0,17* 0,038
JINBLL, mmonb/n 1,49 + 0,12 0,88 £ 0,07* 1,05 + 0,06* 1,03 + 0,04* 0,216
JINHLL, mmonb/n 3,10 £ 0,50 3,18 £0,32 3,40 +£0,13 3,52 + 0,26 0,657
JINAHLL, mmons/n 0,65 + 0,14 0,53 +0,10 0,74 + 0,14 0,95 + 0,08 0,058
1J1-6, nr/mn 2,66 + 0,83 8,05 +1,72* 21,12+ 2,96* | 36,18 +6,10* 0,015
TNF-a 1,91 + 0,52 6,30 + 1,42* 9,94 +1,53* | 33,79 + 13,89" 0,385

lMpumitka. * — p < 0,05 — cTatucTNYHO 3HaYyLYa Pi3HULSI TOKa3HUKIB XBOPUX MOPIBHSHO 3 KOHTPOJIbHOIO rPYIIOI0.

HocTi (p = 0,024). TakoxX y XBOpUX 3 TilepJeNnTUHEMIEIO
IiaTHOCTOBAHO BUCOKI piBHi Tpurminepunis (p = 0,038) ta
JITIAHIIL (p = 0,058), 1110 € MapKepaMy pO3BUTKY TSKKMX
CeplIeBO-CyIMHHUX 3aXBOpIOBaHb (Tadd. 1).

Y 6inbmocti xBopux Ha 'EPX Ta oxupiHHs Oyiu Bu-
3HauYeHi BUCOKI PiBHi Mpo3anajibHUX LIUTOKiHIB, 1110 3HAYHO
MepeBUIIYBaIN JaHi KOHTPOJIbHOI rpyru. [Tpu 1ibomy cTa-
TUCTUYHO 3HAYYILY Pi3HULIO O TPyIax BCTAHOBJIEHO 1010
1JI-6 (p = 0,015), gkuii y maLi€HTiB 3 TilepJeNTUHEMIEIO
B 4 pa3u OyB BUIIIMIi TTOpiBHSIHO 3 | rpymnoo ta 'y 1,7 pasa
MOPiBHSIHO 3 2 TPYIOIO.

BusiBieHo nipsiMi KopesisitifiHi 3B 13KM JIETITUHY 3 Ti-
nepincyninemiero (r = 0,316; p = 0,015), iHcyaiHope3uc-
terTHicTiO (r = 0,302; p = 0,020), 36inpmennsam pisas TT
(r=10,414; p = 0,003), JTTJIHIIL (r = 0,381; p = 0,006) Ta
1JI-6 (r=10,507; p < 0,001), 1110 moKa3aHO Ha puc. 3.

Ha HactynmHomy eramni 6yB po3paxoBaHUii KoedillieHT
CIiBBiAHOIIEHHS PiBHS JIENTUHY 3 PiBHEM TPULIILIEPUIIB,
SIKUI OKPEMi aBTOPH 3aCTOCOBYBAJI TSI OI[iIHKY JIETITHHO-
pe3ucTeHTHOCTi [19].

V xBopux Ha 'EPX 3 1 cT. oxxupiHHs Koeilli€eHT Jiern-
TUHOPE3UCTEHTHOCTI cTaHoBMB (6,07 £ 0,81) ym.o., 3 2 cT.
oxupinug — (11,64 = 1,44) ym.ox., 3 3 CT. OXKUPIHHSI —

XC | 0054
l p=0.711

1=0,135;

=0,012; | :
10,047, pe0928 | INF-a
p=0.745 '

PucyHok 3 — KopensiiviHi 38’s13ku piBHS 1eNTUHY
3 BMiCTOM s1a60paToOpHUX NMOKa3HUKIB y XBOPUX
Ha FEPX Ta oXupiHHs

(14,54 £ 2,26) ym.on. (F=11,67; p < 0,0001), 1o BimoGpa-
>KeHO Ha puc. 4.

3a HasIBHOCTI HebOe3meuyHoi KiybKocTi B2K (moHan
13 ym.om.) KoedillieHT JIENTUHOPE3UCTEHTHOCTI 301J1b-
myBaBcs B cepeannbomy a0 (11,66 = 1,35) ym.on. i 6yB B
1,6 pa3a BuiuM, HixX y xBopux Ha [EPX 3 mokaszHukom B2XK
1o 13 ym.on. — (7,08 = 0,92) ym.on. (t = 2,80; p = 0,008)
(puc. 5).
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PucyHok 4 — 3Ha4YeHHS KoegbiljieHTa
NIenTUHOPEe3UCTeHTHOCTi y xBopux Ha FEPX
3a/lIe)XHO Bif CTYrNeHs OXUPIHHS

PucyHok 5 — 3HayeHHs1 KoegiLjlieHTa
NernTMHOPe3UCTeHTHOCTi y xBopux Ha F'EPX
3a/leXXHO Bif KilbKOCTI BicLjepanbHOro xupy
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PucyHok 6 — 3Ha4eHHs1 KoegbilieHTa
JIenTUHOPE3UCTEHTHOCTi y xBopux Ha NEPX
3ale)XXHO Bif HassBHOCTI iHCYNiHOPe3NCTEHTHOCTI
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PucyHok 7 — Pe3ynbtat ROC-aHani3y xsopux
Ha FEPX Ta oXupiHHs

IHCYTiHOPE3UCTEHTHICTD, SIKY BU3HAYAJIM 3a ITOKA3HU-
koM HOMA-IR, acouiroBasnacs 3i 3HAUHUM MiIBUIIEH-
HsIM KoedillieHTa JIEeNTUHOPE3UCTEHTHOCTI — B 2,5 pasa
(t =4,98; p < 0,0001), cranoBisgYM y maiieHTiB 3 IP
(12,09 £+ 1,12) ym.on. mpotu (4,98 + 0,54) yMm.01. y XBOpUX
6e3 IP (puc. 6).

Hus mpoBenenHss ROC-anani3y 6yio cdpopMoBaHO IBi
Bubipku xBopux Ha 'EPX: nepia (n = 25) — mauieHTu 3
OXUPIiHHAM 0€3 iHCYJIHOPE3UCTEHTHOCTI Ta 3 0e3IeYHUM
piBHEM BicliepaJibHOTO XUPY, Apyra (n = 35) — nauieHTu
3 OXXMPIHHSM 3 iHCYJIIHOPE3UCTEHTHICTIO Ta/abo Hebe3-
MEYHUM piBHEM BicllepaJibHOTO XUpYy (moHan 13 ym.om.).
3a pesyiabTaTaMu perpeciiiHOTro aHalily BU3HAYEHO, IO
3Ha4YeHHS KoedillieHTa CIiBBiIHOIIIEHHS JJETITUHY Ta PiBHS
TpUrIiLepuais rnoHan 8,43 ym.oxn. i3 yyrausictio 62,9 %
Ta crienudivHicTio 96,0 % MOXHa BUKOPUCTOBYBATH SIK
MaJI0OiHBa3UBHUI MapKep OIiHKY JIENTUHOPE3UCTEHTHOCTI

(puc. 7).

O6roBopeHHs

T'EPX Ta oxxMpiHHS 3aTUIIAI0ThCSl HAMOLIBII TTOIITMpe-
HOIO KOMOPOiTHOIO MMaTOJIOTI€I0, SIKa CYTTEBO BILJIMBA€E Ha
MOTipIIeHHs SIKOCTi XuUTTd nauieHTiB [20]. bararo mociti-

IKEHb MTPOBEICHO 11010 BU3HAYEHHST (DAaKTOPIiB, 110 CIIpU-
SIIOTh PO3BUTKY LIMX 3axBoptoBaHb [21]. [TpoTe HaiibinbII
NUCKYTA0CJIbHUM 3aJIMILIAETHCS MUTAHHS POJIi JIENTUHY B
MaTOJIOTIYHOMY JIaHI[I031 OXKUPiIHHS, SIKE € OIHUM 3 OC-
HOBHUX (pakTopiB nporpecyBaHHs: [ EPX [22].

[Ip1 HUHIITHBOMY MaJIOPYXJIUBOMY CITOCOOI XUTTS
JIIOIM CIOXUBAIOTh MiJBUIIEHY KiJIbKICTh BUCOKOEHEpre-
TUYHOI iXi Ta MalOTh 3MiHEHMI peXUM CHY (IIPOKUAAIOTHCS
BHOYI Bill TPUBAJIMX CUPEH Ta MOCTIHHUX BiICBKOBUX aTak
a00 19 KOPUCTYBaHHS eJIeKTPOHHUMU ramkeramu). 1ITyq-
HE OCBITJICHHSI BHOUI pa30M 3i CTIiKUM TOPYIIEHHSIM CHY
€ BaroMolo MPUYMHOIO XPOHIYHUX 3aXBOPIOBaHb, 30KpeMa
oxupinHg [13]. BcraHoBneHo, 110 Ha piBeHb JICITUHY Ta-
KOX BIUTMBAE MICUXOJIOTIYHUI CTaH JIIOINHU, a caMe CTpec,
TpuBora Ta gernpecis. [ligBuieHHS piBHS JENTUHY Y Bim-
MOBiJb HA TICUXOJOTIYHUI CTpeC MOXe OyTHU HACIiIKOM
301IbIIIEHHS BUPOOJIEHHS KOPTU30JILY, SIKUI, Y CBOIO YEPTy,
301Ib1IIyE BUPOOJICHHS JISTITUHY 3 alUIOLUTIB [12].

V @izionoriyHMx yMoBax JIENITUH MPUTHIUYE MPOIYKY-
BaHHS iHCYJIiHY SIK Yepe3 Ailo Ha TilroTaJlaMidHi HEHTPHU, TaK
i uepes 6e3nocepeaHiii BIULIUB Ha B-KIITUHM ITiAIUTYHKOBOT
3aJ1031. Y CBOIO 4Yepry, iHCYJIiH, BIUIMBAIOYU Ha XUPOBY
TKaAaHUHY, CTUMYJIIOE CUHTE3 JIENTUHY. ToOTO piBHI Jier-
TUHY Ta iHCYJIiHYy BPiBHOBaXYIOTh OMMH OZHOTO. 3TiTHO 3
IM3PETYIITOpHOIO TinmoTe3oi0 M. Ishikawa Ta criBaBTOpIB
(1988) B oci0, cxunbHux ao L 2 Tuny, iMOBipHO, HacTae
«II0JIOMKAa» B TIiITOTaJIlaMidHil cXeMi i1 TIepenadi leHTpaIb-
HOTO JIENTUH-CUTHAJTY 10 KJIITUH MiIIITyHKOBOI 3aJI03U.
SK HaclinoK, 3pOCTaHHs JIENTUHY HE MPUBOAUTH JI0 MPU-
THiYeHHSI iHCYyJiHOCceKpellii. ['imepiHcyaiHeMis] CTUMYITIOE
OXXHMPiHHS, BHACIIIOK YOT0 3pOCTaE i piBeHb JenTuHy. Lle
OJIHE i3 TIOSICHEHb TOT0, YOMY B OCi0 3 OXKMPiHHSIM Ta Tirep-
JIENTUHEMI€I0 BOIHOYAC BUSIBIISIIOTH i BUpaXKeHy TilepiHcy-
nmiHemito [23].

KuiTHYM XX1poBOi TKAHUHU OEPYTh y4acTb y LIUKIIi 3BO-
POTHOTO 3B’SI3KY, SIKMI ITATPUMYE 3aIy9eHHsI MaKpodarin
i BUpOOJIEHHSI TTpO3anaibHUX LIUTOKIHIB, 1110 MiIBUIILYE iH-
NUBIAyaIbHUIM PU3UK PO3BUTKY 3arajibHUX 3aXBOPIOBAHb.
KpiMm Toro, anunokinu 6epyTh y4acTb Y MOAYJIIOBaHHI pe-
3UCTEHTHOCTI 10 iHCYJIiHY, sIKa JIEXKUTh B OCHOBI 3aXBOPIO-
BaHb TPAaBHOI CUCTeMU, TIOB’SI3aHUX i3 OXXMPIiHHAM [24].

€ nai, 10 TiMePTPUTIIILIEPUIEMisl € OTHMM i3 BasKJIMBUX
¢aKkTOpiB MPUTHIYEHHST TPAHCIIOPTY JIENITUHY Yepe3 remMa-
ToeHUedaniYHnii 6ap’ep MpY OKUPiIHHI, 110 TPU3BOAUTD 10
PO3BUTKY JICNTUHOPE3UCTEHTHOCTI [25].

BusiBneHi B HalloMy qOCIiKeHHI acoltialii rinepern-
TUHEMil 3 TinepiHCyiHEMi€l0, IHCYTiIHOPE3UCTEHTHICTIO,
36inbweHHsM pipus TT, JITIIHII, 1IJ1-6, IMT, kinbkicTio
BiCIIEpaJIbHOTO XUPY, MOPYIICHHSIM CHY Ta IMiIBUIIICHHSIM
TpuBOXHOCTI y XxBopux Ha 'EPX Ta oxupiHHs gaau 3mory
OOTPYHTYBATH ITiIXOIU 10 TTPOGITaKTUKHU JIETTTUHOPE3UC-
TEHTHOCTI, a came:

1. IMpaBunbHe XapuyBaHHS, 1110 BKJIIOYaE OOMEXEHHS
MPOCTUX BYIJIEBO/IIB Ta LIYKPY, MOMipHE CITOXXMBAaHHS TBa-
PUHHMX XUPIiB Ta BKJIIOUYEHHS B pallioH KOPUCHUX KUPIB,
JIOCTaTHE CITOXMBAHHSI OiJIKa, BXUBaHHS PO3UMHHOI KJIiT-
KOBUHMU IS TIATPUMKU 3I0POBOI MiKpO(JIOpU KUIIIEYHU -
Ka, BUKJIIOYEHHS 3 pallioHy NepepoOIeHUX MPOAYKTiB Ta
HarniB(haOpHKaTiB, a TAKOX MepeKyciB. Y pasi 3acTOCyBaHHS
IiETU pOOUTU IOCTYIOBE 3HIDKEHHS KaJIOPiMHOCTI Ta 10~
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MipHe (i3uyHe HaBaHTaXXEHHSI, 110 JOTIOMOXEe YHUKHYTU
Pi3KUX CTPUOKIB JICNITHUHY.

2. Jlns 3HUXKEHHSI XpOHIYHOIO CTPeCcy BapTo HOpMaJli-
3yBaTH PEXUM CHY, BKJIIFOUUTH PETyJIsIpHY (Di3UUHY aKTUB-
HIiCTb, YHUKATH aJIKOTOJIIO Ta CTUMYJISITOPIB, a TAKOX OCBO-
TV TeXHiKM peJlakcailii (rmmboKe NUXaHHS, MEIUTALlisl Y1
iiora), BABHAUMTUCS 3 X001 Ta BUIIJIUTHU Yac Ha BiITIOYMHOK
Ta cniaKyBaHH:A. [1py HeoOXigHOCTI 3BepHYTUCS OO (haxiB-
1181, IKUI 3MOKe BUKJTIOYUTU COMaTUYHI 3aXBOPIOBAHHSI Ta
MPU3HAYUTH BiAIIOBIIHE JTiKyBaHHSI.

3. CKpUHIHT iHCYTiHOPE3UCTEHTHOCTI IIIJISIXOM BU3HA-
yeHHs1 HOMA-IR Ta piBHS TpUIIiLepuaiB, Ipy HEOOXimHO-
CTi 3BEPHYTHUCH JI0 EHIIOKPUHOJIOTa ab0 racTpoeHTeposiora
JUTSL X KOPEKIIil.

4. 3 ornany Ha Te, mo 'EPX ta oxwupiHHsS cynmpoBo-
JKYIOTBCSI XPOHIYHUM 3aIajieHHsIM, IIPOBOAUTH AUHAMIU-
He CITOCTEPEXEHHS 3 BUSHAYEHHSIM PiBHS MTPO3anajibHOTO
LIMTOKIHY iHTEePJICHKiHY-6.

BucHoBKu

1. ¥V xBopux Ha 'EPX Ta oxXupiHHS 3 rinepjenTuHe-
Mi€l0 yacrTillie criocrepiraau mopyiueHHs cHy (44,1 %) ta
TpUBOXHMI cuHIpoM (38,2 %), a TAKOX 301IbIIEHHST BMic-
Ty iHCyniny (p = 0,006), Tpurainepunis (p = 0,038), mposa-
nayibHOTro HuTokiny IJI-6 (p = 0,015).

2. ¥V xBopux Ha 'EPX 3 oxupiHHsIM 3 cTyneHs 30i1b-
IIyBaBCcs KOeilliEHT CiBBiTHOIIEHHS PiBHS JENTUHY Ta
piBHS Tpurainepuais y 2,4 pasza (p < 0,001), y nauieHTiB
3 He0e3[eYHUM piBHEM BiCLIepaJIbHOIO XUPY Bin3HAUYeHO
MiABUIIEHHS boro KoedimienTa B 1,6 pasa (p = 0,008) ta
y 2,5 pa3a y XBOopMX 3 iHCyIiHOpe3ucTeHTHIcTIO (p < 0,001).

3. OOrpyHTOBaHI MMiaX0au 10 TPOMITAKTUKY JIETTTUHO-
pe3ucTeHTHOCTI y xBopux Ha IEPX Ta oxXupiHHS CripusiTh-
MYTb IiIBUIIEHHIO e(DeKTUBHOCTI JIIKYyBaJIbHUX 3aXOIiB.

Konduikr inTepeciB. ABTOpU 3asIB/ISIIOTH IIPO BiICYTHICTh
KOHGIIIKTY iHTepeciB Ta Bi1acHOi (hiHaHCOBOI 3alliKaBJIeHO-
CTi IIpM MiATOTOBII JaHOI CTATTi.

Indopmanis npo dinancysannsa. Pobora BuKoHyBayiacs
B paMKax HayKOBO-J0CJIiIHOI poOoTH «BUBUMTH HYTpU-
TUBHUI CTATyC Ta MPEIUKTOPU METAaOOJITYHUX PO3JIAIiB Y
MalieHTIB 3 €epO3UBHO-BUPA3KOBUMM YPaxkeHHSIMU €30-
(haroracTpoayoaeHaJIbHOI 30HM B YMOBax mii haKTopiB
BOEHHOTO Yacy» (Homep aepxpeectparttii 0123U104738).
VYci nauienTu minnucanu iHpopMoBaHy 3rony Ha y4acTb y
LIbOMY JOCITiIKeHHi.

Buecoxk aBTopiB. Mociituyk JI.M. — nu3aitH 1ociakeH-
H, opopMiieHHs cTaTTi; Tatapuyk O.M. — aHami3 maHux
iMmyHo(epMmeHTHOTO nociimkeHHs; Knenina [.A. — aHai3
naHux 6ioxiMiuHMx nociimkeHp; llleBioBa O.M. — anani3
IaHux Precise-miarHOCTMKY Ta pe3ysibTaTiB OioiMIiemaHco-
metpii; [Tetimko O.I1. — cratucTuyHa 00poOKa MaTepiaty,
penaryBaHHS CTaTTi.
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Hyperleptinemia in patients
with gastroesophageal reflux disease and obesity:
approaches to the assessment and prevention of leptin resistance

Abstract. Background. Gastroesophageal reflux disease (GERD)
and obesity remain the most common comorbid pathology, which
significantly affects the deterioration of the quality of life of pa-
tients. Many studies have been conducted to determine the factors
contributing to the development of these diseases, but the role of
leptin remains the most debatable issue. Currently, there are no
clear criteria for effective assessment of leptin sensitivity in clinical
settings, although some researchers consider hyperleptinemia to be
a key marker of leptin resistance. The aim is to substantiate approa-
ches to the assessment and prevention of leptin resistance in patients
with GERD and obesity. Materials and methods. Sixty men with
GERD and obesity were examined and divided into three groups
depending on the leptin level. All patients had serum levels of tumor
necrosis factor alpha, interleukin 6, leptin, insulin, total cholester-
ol, triglycerides, high-density lipoprotein cholesterol, low-density
lipoprotein cholesterol, very low-density lipoprotein cholesterol,
atherogenic index and insulin resistance index calculated. To assess
anxiety syndrome and body exhaustion, precise diagnostics was
used on the CONTEC 8000GW cardiograph. Body composition
analysis was performed using TANITA MC-780MA scale analy-
zers (Japan). Results. 38.2 % of patients with hyperleptinemia were
diagnosed with anxiety syndrome, 52.9 % with exhaustion, 44.1 %
with sleep disorders, and 64.7 % had a dangerous amount of visceral

fat. Direct correlations of leptin with hyperinsulinemia (r = 0.316;
p = 0.015), insulin resistance (r = 0.302; p = 0.020), increased levels
of triglycerides (r = 0.414; p = 0.003), very low-density lipoprotein
cholesterol (r = 0.381; p = 0.006) and interleukin 6 (r = 0.507;
p < 0.001) were found. To assess leptin resistance, the ratio of leptin
to triglyceride level was used, which in patients with GERD with
degree 1 obesity was (6.07 & 0.81) conventional units, with degree
2 obesity — (11.64 = 1.44) conventional units, with degree 3 obe-
sity — (14.54 + 2.26) conventional units (F = 11.67; p < 0.0001).
In the presence of a dangerous amount of visceral fat, the leptin
resistance coefficient increased by 1.6 times compared to patients
with GERD with a safe level of visceral fat (t = 2.80; p = 0.008).
Insulin resistance was associated with a significant increase in the
leptin resistance coefficient — by 2.5 times (t = 4.98; p < 0.0001).
According to the results of regression analysis, it was found that the
ratio of leptin to triglyceride level above 8.43 conventional units
with a sensitivity of 62.9 % and a specificity of 96.0 % can be used
as a minimally invasive marker for assessing leptin resistance. Con-
clusions. Reasoned approaches to the assessment and prevention of
leptin resistance in patients with GERD and obesity will contribute
to increasing the effectiveness of treatment measures.

Keywords: gastroesophageal reflux disease; obesity; hyperleptine-
mia; lipid and carbohydrate metabolism; leptin resistance
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Possibilities of transrectal ulirasound examination
in assessing the severity and differential diagnosis
of inflammatory bowel disease:

a comparative analysis in ulcerative colitis
and Crohn’s disease

Abstract. Background. Colonoscopy with biopsy remains the gold standard for the diagnosis of inflammatory
bowel disease (IBD). However, this method has a number of limitations, especially in severe clinical conditions.
In this regard, there is a growing need for less invasive imaging methods. One of these methods is transrectal
ultrasound (TRUSD), which provides high-resolution imaging of the wall of the rectum and distal sigmoid colon.
TRUSD allows for quantitative assessment of the intestinal wall thickness, stratification of its layers, detection
of hypervascularisation characteristic of active inflammation, as well as identification of infiltrative and fibrotic
changes. The data of modern clinical trials demonstrate the high sensitivity and specificity of this method, which
makes it advisable to use TRUSD more widely in clinical practice. Despite its numerous advantages, TRUSD
remains an underutilised method in clinical practice, although it is a promising non-invasive tool for the diagnosis
and monitoring of patients with IBD. The aim of the study was to analyse the possibilities and clinical effective-
ness of transrectal ultrasound in the diagnosis of ulcerative colitis (UC) and Crohn’s disease (CD). Materials
and methods. TRUSD was performed on an expert-class ultrasound scanner SonoScape S60 using a 3.5 MHz
low-frequency convection transducer and a 6 MHz recto-vaginal convection transducer. Transperineal and trans-
rectal approaches were used. Results. Thickening of the rectal wall > 5 mm was typical for 100 % of patients.
The wall thickness was significantly lower in patients with CD compared to those with UC — (5.99 + 0.42) mm
vs. (7.12 = 0.20) mm, respectively (p = 0.01). The thickness of the mucosal layer in UC was 1.8 times higher
than in CD (p = 0.05), and the thickness of the submucosal layer was 1.3 times higher (p = 0.01). On the con-
trary, the thickness of the muscular layer in patients with CD was significantly higher than in those with UC —
(1.69 = 0.21) mmvs. (1.17 = 0.04) mm (p = 0.05). The wall thickness ((6.80 + 0.21) mm vs. (8.15 + 0.42) mm,
p = 0.04) and submucosal layer thickness ((4.14 + 0.21) mm vs. (5.28 + 0.28) mm, p = 0.008) significantly differed
between moderate and severe UC. Almost 86.7 % of the examined patients with severe UC had grade 3 blood
flow density in the rectal wall, whereas in moderate UC, 61.5 % of patients had grade 1. When performing elasto-
metry of the intestinal wall, there was a tendency to increase the strain coefficient in patients with CD compared
to UC. The ROC analysis allowed us to establish the high quality of the diagnostic indicator — the thickness of
the muscular layer — for the differential diagnosis of UC and CD. High diagnostic value was also obtained for
the thickness of the submucosal layer in assessing the severity of UC. Conclusions. TRUSD is an effective
non-invasive method for evaluating inflammatory bowel diseases. Doppler scanning allows to assess the degree
of vascularisation of the intestinal wall, which correlates with the clinical activity of IBD. Intestinal wall elastometry
is useful in determining the severity of inflammation. The thickness of the intestinal wall and submucosa have a
high prognostic value in detecting severe UC. A muscular layer thickness of 1.3 mm can be used as an auxiliary
criterion for the differential diagnosis between UC and CD.

Keywords: transrectal ultrasound examination; ulcerative colitis; Crohn’s disease
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Introduction

Inflammatory bowel disease (IBD), among which the
most common are ulcerative colitis (UC) and Crohn’s
disease (CD), remains one of the most pressing problems
in modern gastroenterology. These chronic, recurrent
diseases have a complex aetiology that includes gene-
tic, immunological and environmental factors. They are
characterised by alternating periods of exacerbation and
remission, often affect young patients and have a signi-
ficant impact on quality of life, work capacity and social
adaptation [1-3].

Timely and accurate diagnosis, assessment of inflam-
mation activity, detection of complications, and moni-
toring of treatment effectiveness are key components of
successful management of patients with IBD. Colonoscopy
with biopsy remains the gold standard in the diagnosis and
monitoring of these diseases [4, 5]. However, this method
has a number of limitations: invasiveness, need for bo-
wel preparation, sedation, risk of perforation, and limited
repeatability, especially in severe conditions [6]. In some
clinical situations, in particular during an exacerbation,
when a full colonoscopy is difficult or dangerous, there
is a need for less invasive but still informative diagnostic
methods.

Over the past decade, ultrasound diagnostics has sig-
nificantly expanded its capabilities in imaging the intestinal
tract. Among them, transrectal ultrasound (TRUSD) de-
serves special attention, as it allows for a detailed assessment
of the state of the rectum and distal sigmoid colon wall. This
method is particularly valuable in assessing the activity of
UC, which is usually limited to the distal colon, as well as in
detecting local complications of UC, such as perianal fistu-
las, abscesses, or infiltrates [7—9].

TRUSD provides highly accurate information about
the thickness of the intestinal wall, stratification of layers,
hypervascularization in active inflammation, the presence
of infiltrative changes or fibrosis. This method can also be
complemented by Doppler ultrasonography to assess blood
flow in the intestinal wall, as well as elastography to deter-
mine the degree of fibrosis, which is especially important in
Crohn’s disease with the formation of stenoses [10, 11]. In
the case of chronic IBD with fibrotic lesions, TRUSD helps
to differentiate between active inflammation and irreversible
structural changes, which is important for choosing a treat-
ment strategy — medical or surgical [12].

In addition, transrectal ultrasonography is non-invasive,
well tolerated by patients, requires little preparation and can
be repeated without risk to health. This makes it particular-
ly suitable for dynamic monitoring of the effectiveness of
therapy, including biologics, as well as for early detection of
recurrence after clinical remission.

Despite its many advantages, TRUSD remains an un-
derutilised method in clinical practice due to the need for
specialised equipment and trained personnel. At the same
time, recent studies have shown the high diagnostic value of
this method, which requires its wider implementation in the
standards of examination of patients with IBD [13].

The aim of our study is to analyse the possibilities and
clinical effectiveness of transrectal ultrasound in the diag-
nosis of ulcerative colitis and Crohn’s disease.

Materials and methods

The study was performed on an expert-class ultrasound
scanner SonoScape S60 using a 3.5 MHz low-frequency
convection transducer and a 6 MHz recto-vaginal con-
vection transducer (viewing angle 200 degrees, aperture
R10 mm). Transperineal and transrectal approaches were
used.

The examination is performed with the patient on the left
side or in the lithotomy (gynaecological) position. Finger
rectal examination precedes TRUSD to assess the condition
of the sphincter and the presence of rectal strictures. Then,
the pararectal area is examined with a convection probe in
a transperineal approach to detect pathological formations
(fistulas, abscesses). The rectal probe is inserted to a depth of
10—15 cm and the wall thickness and stratification into layers
are assessed. The thickness and structure of each layer were
assessed separately.

Compression elastography is performed at a depth of
5—8 cm from the anus. For this purpose, the most opti-
mal acoustic reflection is selected, where the intestinal
wall (A-zone of interest) and the adjacent pararectal tissue
(B-reference zone) are clearly visualised. In the compres-
sion elastography mode, the acoustic reflection becomes
duplex, with one window recording the usual B-mode, and
the second window in the form of a colour map, which,
due to the difference in tissue density, is encoded in a
two-dimensional image as a set of colour patterns (blue-
green — denser tissue, yellow-red — softer tissue). The
rectal transducer is pressed firmly against the intestinal
wall and several pushing movements are performed, simul-
taneously capturing the image. The deformation coefficient
(DCQ) is calculated automatically as the ratio of the density
of the reference zone to the zone of interest (B/A). Three
measurements are taken in different areas and the average
value is calculated.

The blood flow density in the intestinal wall was assessed
in Doppler scanning mode by counting the colour Doppler
signal (CDS) per 1 cm? (grade 0 = no vessels; grade 1 or
mild flow = less than 2 signals/cm?; grade 2 or moderate
flow = 3 to 5 signals/cm?; grade 3 or severe flow = more than
5 signals/cm?).

The statistical processing of the results was performed
using the standard software package Microsoft Office Excel
and MedCalc. The arithmetic mean (M) and standard error
of the mean (SE) were calculated for quantitative indicators.
The compliance of the type of distribution of the characteris-
tics with the law of normal distribution was checked using the
Shapiro-Wilk method. The comparison of mean values was
carried out using Student’s t-test for independent samples.
The y? test with Yates’ correction was used to compare qua-
litative features. The critical level of statistical significance
in the study was taken as 0.05. To evaluate the diagnostic
efficiency of indicators, ROC analysis was used to determine
the area under the ROC curve (AUC), sensitivity and speci-
ficity of diagnostic markers, followed by the calculation of
their optimal thresholds.

There were 80 patients with IBD with an average age
of (41.60 + 2.01) years, including 63 patients with UC
and 17 patients with CD, including 30 women and 50 men
(Fig. 1, 2).

32 [ACTPOEHTEPOAOTIS, ISSN 2308-2097 (print), ISSN 2518-7880 (online)

Tom 59, N 3, 2025



MNaroaoria knweyHnka / Bowel Pathology

21.2%

m UC
CD

78.8 %

37.5 %

B Male
Female

62.5 %

Figure 1 — Distribution of examined patients
by nosology

All patients underwent an endoscopic examination of
the colon to verify the diagnosis, determine the activity and
spread of the disease. All patients were divided into groups
depending on the nosology and severity of the disease (de-
termined by the Mayo index for UC patients and the Best
index for CD): 47 patients with moderate UC, 16 patients
with severe UC, 13 patients with moderate CD and 4 patients
with severe CD.

Results

Most patients with IBD had a chronic relapsing course
of the disease. In 22 (27.5 %) patients, the diagnosis was
made for the first time (14 patients with UC and 8 patients
with CD).

The duration of IBD in the examined patients ranged
from 2 months to 36 years. The average duration of the dis-
ease was (8.40 £ 1.13) years in UC and (10.10 & 5.82) years
in CD. The onset of the disease in the general IBD group was

107 mUC ©CD
87 7.1*
i 5.9
6 4.4%
4+ o 4 3.4
2- -1.23 120 17
4 : : . :
Wall Mucous  Submucosal Muscular
thickness layer Layer layer
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Figure 3 — Characteristics of the rectal wall
and its layers according to TRUSD data, mm
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Figure 2 — Distribution of examined patients
by gender

(34.40 % 1.37) years, with no significant difference between
nosologies. A short history of the disease (up to 1 year) was
observed in 22 (27.5 %) patients: 14 (22.2 %) in UC and 8
(47.1 %) in CD.

In terms of the extent of bowel involvement, patients with
moderate UC are more likely to have left-sided colon in-
volvement (61.7 %) than those with severe UC. Patients with
severe UC have more widespread (total) colon involvement
(43.8 %) compared to moderate UC, where total involvement
was found only in 19.1 % of cases. In addition, in moderate
severity of CC, colon involvement was found in 53.8 % of
cases, while in severe CC, colon involvement was found in
100 % of cases. The lesion of the terminal section was found
in 61.5 % of cases with moderate severity and in 50.0 % of
cases with severe CD.

The examination results revealed that rectal wall thicke-
ning of > 5 mm was inherent in 100 % of patients. The results
of measurements of wall thickness and its layers are shown
in Fig. 3.

Thus, the index of rectal wall thickness was significant-
ly lower in patients with CD compared to patients with
UC —(5.99 £0.42) mm vs. (7.12 £ 0.20) mm, respectively
(p = 0.01). The thickness of the mucosal layer in UC was
1.8 times higher than in CD (p < 0.05), and the thickness
of the submucosal layer was 1.3 times higher (p < 0.01).
The thickness of the muscular layer in patients with CD,
on the contrary, was significantly higher than in pa-
tients with UC — (1.69 £ 0.21) mm vs. (1.17 £ 0.04) mm
(p < 0.05), which is explained by transmural damage and
involvement of the muscular layer in the inflammatory
process in CD.

We also compared the main measured parameters within
the groups between moderate severity of the disease and se-
vere severity. The results are shown in Fig. 4, 5.

Notes: significance of differences with moderate UC:

107 B Moderate CD
8 - 7.5 Severe CD
% 61 53
4 34 3.6
27 1.0 12 . 10 18
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thickness layer Layer layer

*—p<0.04;** —p <0.05.

Figure 4 — Indicators of the thickness of the rectal
wall and its layers according to the results of TRUSD
in patients with UC depending on the severity, mm

Figure 5 — Indicators of the thickness of the rectal
wall and its layers according to the results of TRUSD
in patients with CD, mm
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The wall thickness (6.80 £ 0.21) mm vs. (8.15 £ 0.42 mm)
(p = 0.04) and submucosal layer thickness (4.14 £ 0.21) mm
vs. (5.28 £ 0.28) mm (p = 0.008) significantly differed be-
tween moderate and severe UC. This can be explained by the
fact that with the increase in the severity of UC, the oedema
of the rectal wall increases, which occurs mainly due to the
infiltration of the submucosal layer.

As can be seen from Fig. 5, all measured parameters of
the rectal wall tend to increase with increasing severity of
UC, and the CD index also increases, indicating an increase
in wall stiffness.

We also assessed the density of blood flow in the rectal
wall using Doppler scanning (Fig. 8).

Most patients with severe CD (13 (86.7 %)) had grade 3
blood flow density in the rectal wall, indicating a predomi-
nant localisation of the inflammatory process, whereas in
moderate CD more than half of the patients had grade 1
CDD. In patients with severe CD, degree 2 and 3 of CDS
was recorded in equal parts of 50 %. The first degree of CDS
was 7.4 times more common in CD than in UC (x*= 15.11;
p <0.001).

Almost all the examined patients with severe CD (86.7 %)
had grade 3 blood flow density in the rectal wall, while in
moderate CD more than half (61.5 %) of patients had grade
1 CD. In patients with severe CD, degree 2 and 3 of CDS was
recorded in equal parts of 50 % (Fig. 10).

No significant differences between patients with UC and
CD were found in the rectal wall elastomer. There was a
tendency to increase the deformation coefficient in patients
with CD compared to UC (Fig. 11).

There was a tendency to increase the CD in patients with
severe CD compared with the average and a significant in-
crease by 1.2 times in patients with severe UC compared with
the average, indicating an increase in wall stiffness (Fig. 12).

Fig. 13 shows examples of elastometry of patients with
UC and CD.

To determine the diagnostic value of the studied parame-
ters in the assessment of IBD activity and differential diagno-
sis, the validity of each of the performed TRUSD parameters
was determined.

Figure 6 — Significant thickening and increased
density of the rectal wall due to the submucosal layer
in severe UC

Figure 7 — Thickening of the muscular layer in CD

o,
o 58.7 Degree

of CDS
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Note. * — p < 0.001 — significance of differences with
moderate UC.

Figure 8 — The degree of blood flow density
in the rectal wall depending on the severity
and nosological form

Figure 9 — Blood flow density in the rectal wall using Doppler scanning: A — vascularization degree 1;
B — vascularization degree 2; C — vascularization degree 3
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Figure 10 — Blood flow density in the rectal wall by severity of UC and CD
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Figure 11 — Elastometry of the rectal wall
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Note. * — p < 0.05 — reliability of discrepancies with
moderate UC.

Figure 12 — Elastometry of the rectal wall depending
on the severity

The ROC analysis allowed to establish the high quality
of the diagnostic indicator — the thickness of the mus-
cular layer for the differential diagnosis of UC and CD.
Thus, the AUC was 0.692 (95% CI1 0.579—0.791; p = 0.016).
The threshold value of the rectal muscular layer thickness
above which CD is diagnosed in patients with IBD was
1.3 mm, with a sensitivity of 58.8 % and a specificity of
76.2 % (Fig. 14).

An analysis was also performed to determine the diag-
nostic value of rectal wall thickness in assessing the se-
verity of UC (Fig. 15). Rectal wall thickness greater than
7.7 mm indicates severe UC, AUC was 0.891 (95% CI
0.787—0.956; p < 0.001). Sensitivity was 88.2 % and speci-
ficity was 89.1 %.

A high diagnostic value was also obtained for the submu-
cosal layer thickness in assessing the severity of UC. A rectal
submucosal layer thickness of more than 4.95 mm indicates
severe UC, with an AUC of 0.870 (95% CI 0.761—0.941;
p <0.001). Sensitivity was 88.2 % and specificity was 80.4 %
(Fig. 16).

Thus, TRUSD showed a high diagnostic value in the
diagnosis of IBD, namely, determining the severity and dif-
ferential diagnosis of UC and CD.

Figure 13 — Elastometry of the rectal wall: A — increased rigidity and disruption of stratification into layers
(severe UC); B — stratification into layers is clearly visible, rigidity is significantly increased (moderate CD)

100

D
o

Sensitivity: 58.8
Specificity: 76.2
Criterion: > 1.3

Sensitivity

N
o

20
AUC = 0.692
P =0.016
0 I I I ]
40 60 80 100

100-Specificity

100 -
i Sensitivity: 88.2
80 Specificity: 89.1
Criterion: > 7.7
> 60 [
=
‘@
c
[0
0 40 H
20 |
AUC = 0.891
P < 0.001
ot . . . . |
0 20 40 60 80 100

100-Specificity

Figure 14 — ROC curve of the rectal muscular layer
thickness in the CD diagnosis

Figure 15 — ROC curve of rectal wall thickness
for determining the severity of UC
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Figure 16 — ROC curve of the thickness of the rectal
submucosa for determining the severity of UC

Discussion

The results of our study confirm the high informational
content of TRUSD as a method of diagnosing and moni-
toring the activity of the inflammatory process in IBD. In
particular, the assessment of blood flow density using CDS
demonstrated a clear correlation between the degree of vas-
cularisation of the intestinal wall and the clinical severity of
the disease. It was found that degree 3 of vascularisation was
mainly associated with severe UC, while for moderate UC,
degree 1 of CD was most often recorded. These results are
consistent with the data of other authors who point to intense
hypervascularisation as a marker of active inflammation,
especially in UC, where the process is often localised in the
distal colon [14—17].

Elastometry also proved to be a promising tool for
non-invasive assessment of intestinal wall stiffness. There
was a tendency to increase the strain coefficient in patients
with severe UC and CD. A significant increase in wall stiff-
ness in patients with severe UC confirms the role of elas-
tography as an indicator of severe inflammation or fibrosis.
Our results are in line with the study by Rustemovic and
colleagues, who used transrectal endoscopic ultrasound
elastography and found a significantly higher strain co-
efficient in the rectal wall and adjacent tissue in patients
with active CD compared to active UC [18]. Although the
differences between UC and CD did not reach statistical
significance, visual characteristics (disturbances in layer
stratification, foci of increased stiffness) are of clinical im-
portance in interpreting the results.

Limberg and colleagues suggested that the main ul-
trasonographic criteria that can be used to differentiate
between UC and CD are the maximum intestinal wall
thickness and parietal stratification. In UC, due to trans-
mural inflammation, intestinal wall thickening is more
pronounced, along with loss of parietal stratification. In
UC, the thickening is not so pronounced in most cases,
and the layers can be differentiated [19]. However, these
characteristics do not apply to all patients with IBD, who

may have mild forms of UC with preserved parietal stra-
tification, and severe forms of UC may be associated with
loss of stratification [19].

Gast and Belaish conducted a prospective study to
determine whether specific characteristics of rectal ultra-
sound, such as bowel wall thickness, mucosal appearance,
submucosal thickness, presence of blood vessels with in-
creased diameter in the submucosal layer, and presence
of lymph nodes, could be used to differentiate between
the two main types of IBD [20]. Thickening of the intes-
tinal wall and changes in the typical five-layer ultrasound
structure of the intestinal wall were found in both patients
with CD and UC. Unlike UC, there was a direct correla-
tion between intestinal wall thickness and Crohn’s disease
activity index (CDAI). The authors proposed a threshold
value of 5.5 mm intestinal wall thickness to differentiate ac-
tive disease (= 5 mm) from inactive disease (< 5 mm). The
main features identified that could be used to differentiate
between the two diseases were the presence of more blood
vessels with a diameter of > 2 mm in UC, which persisted
even in patients in remission, and the presence of more
large lymph nodes in patients with UC. The presence of one
lymph node or no lymph node was indicative of Crohn’s
disease, whereas the presence of at least two lymph nodes
was more specific for ulcerative colitis (UC). In addition,
the presence or absence of lymph nodes could differentiate
the active form of UC (i.e., at least one lymph node) from
the inactive form (i.e., no lymph nodes) [20].

In our study, the results of ROC analysis demonstrated
high diagnostic accuracy of ultrasound parameters in de-
termining the severity of UC and differential diagnosis of
UC and CD. Thus, intestinal wall thickness > 7.7 mm had a
sensitivity of 88.2 % and specificity of 89.1 % for detecting
severe UC, and submucosal thickness > 4.95 mm was also
highly informative (AUC 0.870). These indicators can be
used as guidelines for planning treatment tactics and the need
for escalation of therapy.

Determining the thickness of the muscular layer as a dif-
ferential criterion between UC and CD is an important con-
tribution to practical gastroenterology. At a threshold value of
> 1.3 mm, this parameter demonstrated moderate sensitivity
(58.8 %) and good specificity (76.2 %), which allows it to
be used in combination with other clinical and instrumental
data to improve diagnostic accuracy.

Thus, the results of the study confirm that TRUSD is
an effective, non-invasive imaging method that can play
an important role in both the initial diagnosis and dynamic
monitoring of patients with IBD. Its use can reduce the
need for frequent invasive procedures such as colonoscopy,
especially in cases of severe disease or at risk of complica-
tions.

Further studies with larger samples of patients are needed
to confirm the results and define standards for the use of
TRUSD in clinical practice.

Conclusions

1. TRUSD with Doppler scanning allows an objective
assessment of the degree of vascularisation of the rectal wall,
which correlates with the clinical activity of IBD, especially
in patients with UC.
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2. Elastometry of the rectal wall demonstrates the po-
tential in determining the severity of inflammation, with a
tendency to increase stiffness in severe UC and CD, based
on the tendency to increase CD in patients with severe CD
and a significant increase by 1.2 times in patients with severe
UC compared to the average.

3. The thickness of the rectal wall and submucosal layer
have a high prognostic value in detecting severe UC. Thus,
the thickness of the submucosal layer of the rectum more
than 4.95 mm and the thickness of the rectal wall more than
7.7 mm indicate severe UC.

4. The thickness of the muscular layer > 1.3 mm can be
used as an auxiliary criterion for the differential diagnosis
between UC and CD.

5. TRUSD is a promising method in the diagnosis, moni-
toring of the course and evaluation of the effectiveness of
therapy in IBD, which can significantly complement tradi-
tional endoscopic and laboratory methods.
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Crovikesnd M.B., Tapacosa T.C., Tirosa M.B., CimoHosa O.B., lNeTiwko O.[1.
AY «HcTnTyT ractpoeHteponorii HAMH YkpaiHn», m. AHinpo, YkpaiHa

POAb TPOHCPEKTAABHOIO YALTPCO3BYKOBOIO AOCAIAYKEHHS B OLHLi TSHKKOCTI
Ta AMPEpPEHLIAAbHIN AIGrHOCTUL 3ANAABHUX 30XBOPIOBOHb KULLEYHUKC:
MOPIBHAABHMUI OHAAI3 MPU BUPA3KOBOMY KOAITI T XBOpO6i KpoHa

Pestome. Axmyaavnicmo. Kononockoris 3 6i0ICi€10 3aIUILAETh-
Csl 30JI0TUM CTaHIAPTOM AiaTHOCTUKU 3aMaJIbHUX 3aXBOPIOBaHb
kumeyHuka (33K). OnHak 1ieii MeTon Mae HU3KY OOMEXKeHb,
0COOJIMBO Y BaXKWX KJIIHIYHUX yMOBAaxX, TOMY 3pOCTa€ 1morpeda B
MEHIII iHBa3MBHUX METOIAX Bi3yasizaiii. OmMHUM i3 TaKUX METO/IB
€ TpaHCpeKTalbHe yiabTpa3ByKoBe nociimkeHHs (TPY3]1), ske
3a0e3meyye Bidyalli3allito CTIHKM MPSIMOi Ta TUCTAIBbHOTO BiAIiTy
CUIMOBUIHOI KUIIKU 3 BUCOKUM piBHeM Aetaiizauii. TPY3/1 nos-
BOJISIE KiJIbKiCHO OLIIHUTH TOBIIMHY KUIIKOBOI CTIHKM, CTpaTU(i-
KyBaTH ii IlIapy, BUSIBUTH TillepBacKY/ISIpU3alLIilo, XapaKTepHY AJIsI
aKTMBHOTO 3allaJIeHHS, a TAKOX iH(ITbTpaTUBHI i (hiOpO3Hi 3MiHU.
3a JaHUMU CyJ9acHUX KJIIHIYHUX JOCIiIKEeHb MPOIEeMOHCTPOBA-
HO BHUCOKY UYTJIMBICTD i crielu(idHiCTh OO METOMY, IO PO-
OUTDb JOLIBHUM OLTbII ITMPOKE MOT0 BUKOPUCTAHHS B KIiHIYHii
npaktuil. OmHaK, He3Baxkaldyu Ha yuciIeHHi nepeBaru, TPY3/1
Y KJIHIYHI{ NMPaKTUILli 3aCTOCOBYIOTh HEIOCTATHBO, XOYa BOHO €
MepCreKTUBHUM HEiHBa3UBHUM iHCTPYMEHTOM HiarHOCTMKU W
MOHITOpUHTY nauieHTiB i3 33K. Mema: npoaHaxizyBaTh MOXJIM-
BOCTi I KJIIHIYHY e(PeKTUBHICTh TPAHCPEKTAIBLHOTO YJIbTpa3By-
KOBOTO JOCJIIXKEHHS B liarHOCTUL BUpa3koBoro Kouity (BK) i
xBopoou Kpona (XK). Mamepiaiu ma memodu. TPY 3]l npoBonu-
JIM Ha yJIbTPa3BYKOBOMY CKaHepi eKCIIepTHOro Kiacy SonoScape
S60 3 BUKOPHCTaHHSM HU3bKOYACTOTHOTO KOHBEKCHOTO TaTYMKa
3,5 MI'l Ta peKToBariHaJIbHOTO KOHBEKCHOTO jaTtynka 6 MI'i.
BukopucToByBaiu TpaHCTIepUHEATbHUN i TPAHCPEKTAIBHUIM 10~
crynu. Pezyabmamu. I10TOBIIEHHS CTIHKM NPSIMOI KUIIKH > 5 MM
masu 100 % xBopux. ToBIIMHA CTIHKM MPSIMOT KUIIKY B MAIliEHTIB
i3 XK Oysia BiporiHo HIXKU010, HiX B 0ci0 i3 BK: (5,99 + 0,42) mm
mpotu (7,12 + 0,20) mMm (p = 0,01). ToBiIMHA CIM30BOTO MIAPY TIPU

BK nepeBuiyBaina tieii mokasHuk mpu XK B 1,8 paza (p = 0,05),
a ToBIIMHA miacau3oBoro mapy — B 1,3 (p = 0,01). ToBmuHa
M’sI30BOTO 11apy B naiieHTiB i3 XK, HaBImaku, Oya BiporiaHo BU-
1010, HiX B oci0 i3 BK: (1,69 £ 0,21) MM nipotu (1,17 £ 0,04) MM
(p = 0,05). ToBumHa ctinku npstmoi kuiku ((6,80 + 0,21) Mmm
Ta (8,15 = 0,42) mMm, p = 0,04) i ToBIIMHA MiACIM30BOrO IIAPY
((4,14 £ 0,21) mm mipotn (5,28 + 0,28) mm, p = 0,008) BiporizHo
BiZIPI3HSUIMCS TIPU cepeaHboMY i TskkoMy cryreHi BK. Maiixke
y 86,7 % obGcrexeHux mauieHTiB i3 TsxkkuM BK crioctepiraBest
3 CTYMiHb IIIIBHOCTI KPOBOTOKY Y CTiHILII MPSIMOi KUIIKH, TOMI SIK
npu XK cepennboi TskKocTi 61,5 % matieHTiB Maiu 1 CTymiHb.
[1pu npoBeneHHi exacToMeTpii CTIHKY MPSIMOI KUILIKY Bigmivanacs
TEHIEHIIisT 10 301TbIIeHHS KoedillieHTy nedopmallii B IMALiEHTIB i3
XK nopiBHsiHO 3 ocobamu 3 BK. ROC-aHani3 103BoJMB ycTaHO-
BUTH BUCOKY 3HAYYILICTh TOBIIMHU M’SI30BOTO 11apy B TudepeH-
wmianbHiN giarHoctuii BK ta XK. Bucoka giarHocTU4YHa LiHHICTh
Oysia TaKOX OTPpMMaHa MO0 TOBIIMHMU MiACIU30BOTO APy MpU
ouinui cryneHs Tskkocti BK. Bucnosxu. TPY3]l € epeKTUBHUM
HEiHBa3MBHUM METOJIOM OLIHKU 3aMaJlbHUX 3aXBOPIOBAHb KUIIIEY-
HMKa. JlonmiepiBcbke cKaHyBaHHS TO3BOJISIE OL[IHUTU CTYIiHb
BaCKYJISIpU3allil CTIHKY ITPSIMOI KHUIIIKH, 1110 KOPETIOE 3 KIIIHIYHOIO
aktuBHicTio 33K. EnacroMeTpist CTiHKM MPsSIMOi KUIITKU KOPUCHA Y
BM3HAYEHHI TSKKOCTI 3amajeHHs. TOBUIMHA CTiIHKM MPSIMOI KU -
KU Ta TICTM30BOTO Iapy Ma€ BUCOKY ITPOTHOCTUYHY IiHHICTb Y
BusBieHHi Tsekkoro BK. ToBminHaa M’s130B0r0 1mapy > 1,3 MM Moxe
OyTH BUKOPHUCTaHA SIK TOMOMIXKHUI KpUTEPiil y nudepeHITiaabHii
niarHoctuii BK ta XK.

Koio4oBi clioBa: tpaHcpekTaibHe YIBTPa3ByKOBE JHOCIIIKEHHSI;
BUPa3KOBUI KOJIIT; XBopoba KpoHa
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CTeATOTUYHOIO XBOPOOOIO NeYiHKU
MiA BMAMBOM KOMMAEKCHOro 3acoby
fenasicTa AeTokc

Pe3tome. Meta: BusHaunTu BriimB kKoM6iHoBaHoro 3aco6y lenasicta [JeTokc Ha AuHaMiky Mapkepis okcuga-
TUBHOIO CTPEecy Ta BMICT roniiHeHacu4eHnx xupHux kucaot (MHXXKK) y cuposaTui kKpoBi nayieHTiB 3 MeTabosi4Ho-
acouirioBaHo cTeaTtoTU4HOK XBopoboro nediHku (MACXT). Matepianu Ta metoau. JOCnigXeHHS npoBeaeHo y
45 xBopux Ha MACXT, siki nikysanuck y [V «IHcTutyT ractpoeHTteponorii HAMH Ykpainun». Cepen gocnigxeHmx
nayieHTiB 4osoBikiB 6yno 25 (65,6 %), xiHok — 20 (44,4 %), cepenHivi Bik xsopux ctaHoBus (51,563 + 1,93) poky.
Y cupoBartuyi kpoBi nayieHTis Bu3Ha4am Bmict 8-iso-PGF2a 3a gornomororo imyHogepmeHTHoro aHanidy (ELISA);
piseHb ManoHosoro giansgerigy (MOA) cnektpogpoTomeTpnyHo, smict NMHXXK — 3a gonomoroto ra3osoi
xpomatorpacpii. Pesynbtatu. [Jo nikyBaHHs piBeHb 8-iso-PGF2a ctaHosus (454,3 + 48,0) nr/mn, nicns —
(209,9 + 23,7) nr/mn (p < 0,001). YacTtota nigBuLyeHnx 3Ha4eHb 3meHLumnacsa 3 86,7 go 51,1 % (p < 0,0001).
lNosntnBHa gnHamika 3aghikcoBaHa y 43,6 % nauyieHTIiB i3 MO4aTKkoBO BUCOKMMM piBHIMU. KoHyeHTpayis MOA
3Hu3unacs 3 (8,39 + 0,37) go (6,53 + 0,36) mkmorb/n (p < 0,0001). Yactota nigBuLeHNX 3Ha4Y€Hb 3MEHLLINIACS
3 40,0 go 15,6 % 3 no3nTMBHOK AMHaMIKOW y 66,7 % nayieHTiB. BussrneHo BiporigHe nigBuLLeHHS KOHLEH-
Tpayivi a-niHoneHoBoi kuciotu (3 0,018 go 0,052 mkr/mn; p < 0,05) Ta eviko3aneHTaeHoBoi kucsiotu (3 0,015
[0 0,022 mkr/min; p < 0,05). KoHUeHTpauis apaxigoHoBoi kucnotn (omera-6) 3pocna 3 0,017 go 0,027 MKr/mn
(p < 0,05). BaransHa cyma MNMHXXK 3pocna 3 0,107 go 0,160 mkr/mn. Kopenswyiviiui aHani3 BUSBUB 3BOPOTHUI
3B'1I30K MiX piBHEM apaxifoHoBoi kuciotu T1a 8-iso-PGF2a (r = —0,38; p = 0,028), a TakoX No3nTUBHUI 3B’ 130K
8-iso-PGF2a i3 xopcTkictio nediHku (LSM) (r = 0,54). Lle cBigunTb npo 3any4eHHs1 apaxigoHOBOI KUCIO0TU [0
HeghepMeHTaTUBHOIro CUHTE3Y 8-i30MPOCTaHIiB B yMOBax OKCUAATUBHOIo ctpecy. PiBeHb fiHoNeBoi kuciotn
(omera-6) no3nTnBHO KopesoBas i3 8-iso-PGF2a (r = 0,259; p = 0,042), wjo Bka3sye Ha ii ponb y npouecax nino-
nepokcugadii. MOA He mas BiporigHux kopensayivi 3 lMTHXXK. BucHoBku. KomrinekcHuvi 3acié lenasicta [JeTokc
3HUXKYE PIBHI OKCUZATUBHOIO CTPECY Ta cripusie BigHoBneHHo npoginto NMHXXK y nayieHtis 3 MACXTT, Lo Bka-
3y€ Ha Vioro roTeHUiviHy eqheKTUBHICTb 1K aHTUOKCUAAHTHOIO Ta renaronpoTeKToOpHOro 3acoby. BusHaqyeHHs
8-iso-PGF2a, MOA ta NMHXK moxe 6yTy KopucHUM 41151 OLiHKM TepaneBTUYHOI e(beKTUBHOCTI aHTUOKCHAAHTHOT
Tepanii npy MACXT1 Ta MOHITOPUHIY MporpecyBaHHs XBOPOOU.

Knio4oBi cnoBa: meraboniyHo-acouivioBaHa cTeatoTuqHa XBopoba rneyiHku; OKCUAaTUBHWI CTPeC; 8-i30npocTaH;
MasioHOBWV fianbAerig,; NomiHEHacuYeHi XUPHI KUCIOTH; r71yTaTioH; S-a4eHO3UIMETIOHIH
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Bctyn

MeTtaboJiiuHO-acolilioBaHa cTeaTOTUYHAa XBOpoOa
neuinku (MACXII), 110 HemogaBHO 3aMiHMIIA TEPMIH «He-
aJIKOTOJIbHA JKMPOBa XBOpoOa TMeviHKW», € MPOBITHOIO MPY-
YIHOIO XPOHIYHUX 3aXBOPIOBAHb ITEYiHKH Y CBiTi, OXOILIIOI0-
yu TioHax 25 % nopocoro HaceneHHs [1, 2]. XapakTepHOIO
o3Hako MACXII € HaKONUYEHHSI KUPY B renaToLUTax y
MOEAHAHHI 3 META0OJIIYHOIO TUC(YHKIIEIO, SIKA CYITIPOBOIKY -
€ThCS 3arajieHHsIM, OKCUIaTUBHIM CTpecoM i piopo3oM |3, 4].

Bcranosneno, mo jgimimHa Iepokcumalliss Bimirpae
KJ1to4yoBy pojib y nmatoreHe3i MACXII [5]. Y npoueci ne-
PEKUCHOTO OKMCHEHHSI MOJTIHEHACUYEHUX KUPHUX KUCTOT
(ITH2KK) yTBOpPIOIOTHCS TOKCUYHI CITOJYKM, 30KpeMa Ma-
noHosuii mianeaerin (MIA) i 8-iso-PGF2a (8-i3onpocraH),
SIKi € MapKepaMy OKCHIATUBHOTO CTPECY Ta TOIIKOIKEHHS
KJTiTUH [6—8].

Oco06auBo BaxkiauBo, 1o 8-iso-PGF2a yrBopooooTh-
csl HehepMEHTATUBHUM LUISIXOM 3 apaxilloHOBOI KUCIOTH
(AA) i MaloTh Ba30aKTHBHI Ta 3anajbHi BIaCTUBOCTI, 110
MOCUIIIOE remaTtouetonsipHy aucdynkuiio [9]. [THXKK,
30Kkpema n-6 JiHosmesBa (LA) Ta n-3 moKo3areKcaeHoBa KUC-
nota (DHA), He nuiiie BUKOHYIOTh CTPYKTYPHY (DYHKIIIIO Y
MeMOpaHax KJIiTHUH, ajie i 6epyTh y4acTb Y peryJIsiilil 3anaib-
HUX i aHTUOKCUIAHTHUX TipolieciB. CydacHi TOCTiIKEeHHS
neMOHCTpy1oTh 3HMXeHHs piBHiB [THKK y rutazmi kposi
nawieHTiB 3 MACXII, 1110 acOLiIOETbCS 3 OUTBII TSKKUM
nepebiroM XBopooy Ta MOINIMOJIESHHIM JIiMiZHOTO Irucha-
naHcy [10]. KpiM Toro, HagMipHe HaKOIMMMYEHHST MPOIYKTIB
JIrToriepoKcuaanii, Takux sk 8-iso-PGF2a ta MJIA, akTuBye
deporTo3 — GopMy 3a1i303aIe3KHOI KIIITUHHOI 3aTU0e)Ti, TKa
TOCUJTIOE TIPOTPECYBAHHSI CTeaTorenaTuTty. TakuM YMHOM,
OGioMapkepu NepeKMUCHOT0 OKMCHEHHSI JTiITi/IiB MOXYTb CITyTY-
BaTU K JiarHOCTUMHUMMU iHAMKaTOpaMu TskkocTi MACXII,
TaK i MillleHIMU I TIOTeHIIiIiHOI Tepartii [4, 5].

Ha cvoroni 8-iso-PGF2a Ta MJIA po3risinaloThes sIK
HANOLIBII YyT/IMBI Ta cieluiuHi 6ioMapKepu in vivo OLIIHKKI
MePeKNCHOTO OKMCHEHHSI JTiITiIiB, TeMaTOLIETIOJISIPHOTO YIIKO-
mkeHHs Ta piopo3y nevinku [10, 11]. MIA € tpamuiiitHum
OioXiMiYHMM MapKepoM KiHIIEBOTO eTarly JirmornepoKcuaallii,
1110 aKTUBHO BUKOPHUCTOBYIOTh Y KJIHIYHUX Ta eKCTIIEPUMEH-
TaAJIbHUX JOCIIMKEHHSIX. 3a JTaHUMU aBTOPIB, MiIBUIICHUIA
piBeHb MJIA y kpogi naiienris i3 MACXII BiporinHo Kope-
JIIOE 3 aKTUBHICTIO aMiHOTpaHCc(hepa3 Ta MOKa3HUKAMHU KO-
CTKOCTi MEeYiHKOBOI TKAHWHMU 3a pe3yJIbTaTaMu ejaactorpadil
(liver stiffness measurement — LSM) [2, 3]. ABTopamu 3po-
OJIEHO MPUITYILIEHHS, 1110 11i 3MiHU 3yMOBJICHI BUCHaKEHHSIM
€HJOTeHHOI0 aHTMOKCHUIAHTHOIO 3aXUCTy, 30Kpema nedi-
LIUTOM IJIyTaTioHy. MeToauka, sika 3aCHOBaHa Ha peakilil 3
Ti00apOITYpPOBOIO KUCIOTOO, IITMPOKO BUKOPUCTOBYETHCSI /IS
KinbKicHOro Bu3HayeHHs M/JIA, xoua ii criermiuHicTb € 00-
MEXEHOI0, 1110 ITOTpeOye JOOATKOBOTO ITiNTBEPIKEHHSI OiTbIIT
crnenu@iyHuMY Ta Yy TIMBUMM METOIAMU.

TTH2KK BinirpatoTh KJIFOUOBY POJIb Y PETYJISLIT 3anaib-
HUX Ta aHTUOKCUIAHTHUX IPOLIECiB MPpU MeTaOOoIiuHiik
MATOJIOTii TTeYiHKY Ta BUCTYIAIOTh MoauGiKaTopaMu 3a-
naneHHs npu MACXII. ¥ po6orax aBropiB [12, 13] Ha-
ronomyeThbes, 1o omera-3 [THXKK (a-nriHoneHoBa kuc-
nota (ALA), eiiko3aneHtaeHoBa kuciorta (EPA)) ynHsaTh
npoTU3anajbHui eeKT, iIHAYKYIOTbh CUHTE3 Pe30JIBiHiB Ta
30UTBIIYIOTh YYTJIMBICTD 0 iHCymiHy. BomHoyac HagMmipHe

HagxomkeHHs omera-6 ITHXKK, 30kpema j1iHoIeBOiI Ta apa-
XiTOHOBOI1 KHCJIOT, CITPUSIE CUHTE3Y MTpo3anaibHuX eiKo3a-
HoiniB (uepe3 COX/LOX-1IsIX1), CTUMYITIOE IIEPCUCTYIOUE
3aITaJIeHHsI Ta IIPOrpecyBaHHs cTeatorenatuty |14, 15].

Orsan Le Zhang i Yang (Biocell, 2025) y3aranbHioe naHi
LIOJIO POJIi MITOXOH/IPiaIbHOTO JIKepeJia peaKTUBHUX (hopM
kucHio (ROS) y po3zsutky MACXII. ABTOpY ONMUCYIOTh, 110
KJIIOYOBUMM MEXaHi3MaMU YIIKOJIKEHHS € TIOPYIIeHHS [3-
OKUCHEHHSI, BTpaTa LiJTiCHOCTI Kapaiodininy, TuchyHKILisS
€HJI0IJIa3MaTUYHOTO peTuKyaymy. Lli mpouiecu akTUBYIOTh
KacKaJl OKUCHOTO CTpecy, 3anajieHHs Ta ¢pioporeHesy. Kpim
TOTO, NOBEACHO, 110 aKTUBALIisl CUTHAJbHUX HUIsSIXiB Nrf2/
NF-«B 3a paxyHOK aHTMOKCHUIAHTHOI Tepartii (Harpukia,
BBeneHHsT N-ateTui-L-1iucTeiny) npu3BOIUTh 10 3HVKEH -
Hs piBHIB 8-iso-PGF2a ta MJIA y xposi [15]. BinmmoBinHo
no cydyacHux KoHuenuiit MACXII € MyJbTHUCUCTEMHUM
3aXBOPIOBAHHSM, 1110 CYIPOBOIXKYETHCS JilliAHUM ArcOa-
JIAHCOM, OKCUIATUBHUM CTPECOM, XPOHIYHUM 3aTlajeHHSIM,
iHcyiHOpe3nCTeHTHICTIO Ta hiGpo3om [16].

OmHUM i3 TPOBIOHUX YMHHUKIB y IIPOrpecyBaHHI
MACXII € oKCUIaTUBHUIA CTpeC, SIKMi BUHUKAE BHACIi-
IIOK ArcOaNaHCy MixX ITPOAYKYBaHHSIM BUIBHUX PagUKaJIiB Ta
3MATHICTIO OpraHi3My ix HelTpaidyBaTtu. HanmipHe yTBO-
peHHsI aKTUBHUX (popM KMCHIO (reactive oxygen species —
ROS) inititoe nepekncHe okucHeHHs: [THXKK, BHacminok
YOro reHepyIoThCs 0i0aKTUBHI TOKCUYHI MeTabotitu — MIA
ta 8-iso-PGF2a [17]. Lli cmonyku He Jmiie € MapKepaMu
Jlinorepokcuaaii, a il 6esrnocepeqHboO OepyTh y4acTb y Mo-
LIKOMKEeHHI KIIITUHHHUX MeMOpaH, aKTUBALIil ITpo3anaJlbHUX
CUTHAJIBHUX IIUISIXIB Ta iHOYKII (piOporene3y [18].

V nanienTiB i3 MACXII cnocTepira€Tbcst iCTOTHE 3HU-
keHHs Bmicty omera-3 [THXKK (ALA, EPA, DHA) npu
rapayieJIbHOMY Ha[UTMILIKY (pakiiiii omera-6 (JiHojeBa Ta
apaxiJioHoBa KUCJOTU), 10 MPU3BOJUTH 10 TTOPYIICHHS
[TH2KK-6anaHcy, nocuieHHs 3anajieHHs, CTUMYJISILIT CUH-
Te3y Ipo3alalbHUX eiiko3aHoiniB [17].

Xoua poJib OKCUJATUBHOTO CTPECy y MPOrpecyBaHHi
MACXII He BUKJIMKA€E CYMHIiBiB, aKTyaJbHUMMU € KiJIbKa
BaXJTMBUX MUTaHb:

— sIKi caMe GioMapKepH NePeKrCHOro OKMCHEHHS JIiMTiAiB
€ TI0Ka30BUMMU [IJIs1 OLIiHKM Tiepebiry/Tskkocti MACXIT;

— YU KOpEeNoIoTh 3MiHU piBHIB 8-iso-PGF2a ta MJIA
3 TOKa3HUKAMM >KOPCTKOCTI MEYiHKM Ta JIMiTHOro OOMiHY;

— HACKiJIbKM e(heKTUBHUMHU € CydacHi aHTUOKCUIAHTHI
IAXOMM y Tepartii, ClpsIMOBaHi Ha KOPEKIIio IIUX ITOKa3HUKIB.

[Momnpu yucaeHHI QOCTiIXEHHS, BCe 1 HEIOCTaTHbO
BUBYEHUMHU 3JTMILAIOTHCS MUTAHHS KOMIUIEKCHOTO BIUIM-
By aHTHOKcumaHTHOI Tepamii Ha criekTp [TH2KK, piBenn
MpOIEeCiB MePEeKUCHOTr0 OKMCHEHHS JilTiIiB Ta YHKIliO-
HaJbHUN CTaH MEYiHKM, MTOKA3HUKH XXOPCTKOCTI TeUiHKKI
Ta gUCIinigeMii. Y IboMy KOHTEKCTi 0COOJIMBY HayKOBY Ta
MPaKTUYHY LiHHICTh MAa€ BUBUYEHHS JMHAMIKU MapKepiB
okcumatuBHoro crpecy (8-iso-PGF2a, MIIA) Ta criekrpa
ITHKK y cupoBarii kpoBi naiieHTiB i3 MACXIT min Brau-
BOM KOMITJIEKCHOTO 3aco0y I'emaBicTa JIeToKc SIK MOTeHIIili-
HOTO aHTUOKCUAAHTHOTIO Ta TeMaTONpPOTEKTOPHOTO areHTa.

Merta nocJiiKeHHs: BA3HAYUTH BIUIMB KOMOIHOBAHOTO
3aco0y ['emasicra [leTokc Ha TMHAMIKy MapKepiB OKCHIA-
TUBHOTO CTPECY Ta BMICT MOJIIHEHACUYEHUX XUPHUX KUCIIOT
y cupoBartii KpoBi mauieHTiB 3 MACXII.
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MarTtepiaAu Ta MeToAmn

HocnimkeHHs mpoBeneHo y 45 xBopux Ha MACXII, sxi
nikyBamuchk y 1Y «lacturyr racrpoenrteposiorii HAMH
YKpainu», aiarHo3 BCTaHOBIIOBaBCs 3a Kputepisimu EASL
2023 poky. Cepen nocimkKeHuX Mali€HTiB YOJO0BiKiB OyJ10
25 (55,6 %), xinok — 20 (44,4 %), cepenHiii BiK Malli€HTiB
craHoBuB (51,53 = 1,93) poky. 15 BCTaHOBAEHHS Jia-
rHo3y MACXII HeoOxigHa HAasIBHICTh y ITalliEHTA CTEaTO-
3y MEYiHKKW Ta OMHOTO i3 5 KapaioMeTaboiyHuX (haKTopiB
PU3UKY, SIKi BKJIIOUAIOTh: 30iIbIIEHHS iHIEKCY MacHu Tija
200 OKPYKHOCTI TaJTii; MOpYIIEHHS MeTab0Ii3My TJTIOKO3U;
apTepiajbHy TillepTeH3i10; BUCOKUI piBeHb TPUIILIEPUIiB
Ta HU3bKUI PiBEHb XOJECTEPUHY JIITIONPOTEiHIB BUCOKOT
LIJTBHOCTI.

o yJ9acTi B JOCTiIKeHHI Oy/Ir 3alydeHi BUKJIIOYHO Ta-
LiEHTH, SIKi TiAnKUcaau iHpOopMOBaHY 3rofy Ta MOBHICTIO
BiIMoBimanM KpUTEPisaM BKIIOYEHHSI, IPU LIbOMY HE MalOuun
JKOTHOTO 3 KPUTEPiiB BUKITIOUEHHSI.

Kputepii BKITIOYeHHS: BiK maiieHTiB Bix 18 10 65 pokiB;
HasgBHicTh MACXII; o3HaKM cTeaTo3y MeYiHKK 3a JTaHUMU
ejlacToMeTpii Ta enactorpadii meyiHKM; 3roma XBOPOro Ha
y4JacTb B 00cTexkeHHi. Kpurtepii BUKIIIOUeHHS: KOHKYPYIOUi
3aXBOPIOBAHHS MEYiHKH (BipyCHI, aJIKOTOJIbHI, aBTOIMYHHI,
OiiapHi TOIO); TSKKi YpaskKeHHs iHIIIMX OpraHiB Ta CUCTEM;
eHJIOKPMHHA TIaTOJIOTisI, BKIIOYAIOUU iHCYJTiIHO3AJIeXKHUI
Ta HEKOMIIEHCOBAHUM iHCYJiHOHE3aJeXXHUI LIyKPOBUN
miaber I Ta Il Turmy.

VYcim 3amydyeHUM nalieHTaMm IMPoBeJIM KOMILIEKCHE 00-
CTEeXXEHHSI, 110 BKJII0YaJI0 KIiHIYHUM O, labopaTop-
Hi aHaJIi31 Ta IHCTPYMEHTAJbHI JOCTIIXKEHHS K 10, TaK i
MicJIs IpUioMY AOCTIIKYBAaHOI'O KOMILIEKCHOIO 3aC00Y.
s OLiHKM CTyMeHs XXUpoBoi nucTpodii (crearosy) re-
YiHKM Ta BU3HAYEHHS piBHs (iOpO3y BUKOPUCTOBYBAIU
TpaH3ieHTHY enacTorpadiio Ta CTeaTOMETPilo 3 BU3HAYCH-
HSIM KOHTPOJILOBAHOTO IMOKAa3HMKA aTeHYyallii yJIbTPa3ByKy
(controlled attenuation parameter — CAP). Lli BumiproBaH-
HSI 37iACHIOBAIMCH 3a JoIToMorolo anapaty FibroScan® 502
touch (Echosens, Paris, France) 3 o0uncieHHsIM moKa3HuKa
s)xopcTkocTi neuinku (LSM, kI1a).

IlamieHTn oTpuMyBaM KOMIUJIEKCHUM 3aci6 'emaBicTa
Hetoxc mo 1 Tabaetui 2 pa3u Ha D00y IMPOTIToM 45 OHIB.
I'enaBicta [leTokc — 1€ ni€eTUYHA AOOaBKa A0 pallioHy
Xap4yyBaHHsI, CIIPSIMOBaHa Ha HOpMati3alliro (hyHKIIIi mme-
ginkn. Koxna Tabnerka ['emasicra JleTokc MicTUTB 2 oc-
HOBHI eJleMeHTU: S-aneHo3uaMeTioHiH — 400 mr, riyTta-
TioH — 250 Mr, a TaKOX JIOTOMIXKHi peYOBUHU: KPOXMaJlb,
MiKpOKpPUCTaJIiYHY LEeII0JI03y, AUKaJbllilo ocdat, MaHi-
TOJI, TakTo3y, MoBimoH K-30, rimpoKcuIpoIriy MeTuie-
JII0JI03y, MarHilo cTeapar, TajJbK, HaTpil0 KpOXMaJlb IIiKO-
JISIT, YepBOHUI OKCHI 3ajli3a. BUpoOHMK KOMIIIEKCHOTO
3aco0y ['emasicra JIetokc — Eubion Corporation Sp.z.0.0.,
ITonbia. PekoMeHnoBaHuii Criocid 3acTOCYyBaHHSI — I10
1 TabyeTui ABiUi HA JAeHb 32 TOAMHY A0 abO NABi rOAMHU
micist mpuitomy 1Xi, 3anMBaYu CKITHKOI0 Boau (200 mur),
TPUBAJICTh CTAHOBUJIA 4—6 TUXKHIB, ITOTIM IIPOBOAUINCH
KOHTPOJIbHI TOCTiMKeHHs (KJIiHiYHA OlliHKa, JJabopaTOpHi
Ta iIHCTPYMEHTAJIbHi TOCTiIKEHHST).

BusnauenHst koHueHTpauii 8-i30-PGF2a y cuposariii
KpoBi npoBoawin meronoM ELISA 3a normomororwo Habo-
piB-pearenTiB ¢ipmu MyBiosource, BupooHuk Detection,

CIIA (miamazoH BumiptoBaHHs 15 625—1000 rir/mi). Lei
METOJI TPYHTYEThCSI HAa MPUHIIMI KOHKYPEHTHOTO iMyHO-
¢epmenTHoro aHanizy (ELISA). Y upomy aHamizi Mikpo-
TUTPOBA TIJIAllIKa TMOMepeIHbO CeHcuObiizoBaHa §8-i30-
PGF2a. Y npoueci inky6auii 8-i30-PGF2a, npucyTHiii B
JOCTiIKYBaHOMY 3pa3Ky abo CTaHIAPTi, KOHKYPYE 3 iIMMO-
6inizoBaHuM 8-i30-PGF20 Ha moBepxHi JIYyHKU 3a 3B’S13y-
BaHHS 3 0OMEXXEHOIO KiJIbKICTIO OI0TMHIIbOBAaHUX aHTUTII,
cneundivanx no 8-i30-PGF2a.

Ilicasa cramii 3B’s13yBaHHSI HAIIUIIOK HE3B’SI3aHOTO
KOH’10raTty i KOMIIOHEHTH 3pa3Ka,/CTaHIapTy BUAAISIOTHCS
LIJISIXOM MpoMuyBaHHS. Bu3HaueHHsT KOHIIeHTpallii 8-i30-
PGF2a y 3pa3kax 30iliCHIOETHCS IIJISIXOM ITOPiBHSIHHS
OTpMMaHUX 3HaY€Hb OMTUYHOI TYCTUHU 3i CTAHIAPTHOIO
KaJiopyBaJIbHOIO KpUBOI0. KOHTPOJIBHY TPYIy CTAaHOBWIA
10 BiZHOCHO 310POBUX OCi0.

V cupoBarTili KpOBi NallieHTIiB BU3HAYAIU BMICT METH-
JIbOBaHUX e(ipiB MOJiHEHACUYEHUX KUPHUX KUCTIOT, SIKi
OyJIM po3MiJieHi Ta ineHTU((iKOBaHi 3a TOIIOMOI0IO ra30-
Boro xpoMartorpada Chromatek-Crystal 5000, 1o mmpsimo
MPOIOPLIAHO BiIMOBiAAI0 BMICTY BilMOBITHUX XKUPHUX
KUCJIOT Y CMpoBaTLi KpoBi. I1momi mig mikamu 0yau po3pa-
XOBaHi 3a JomoMorolo rporpamMu-inTerparopa Chromatek,
IMiIKJII0UeHOI 10 ra30Boro xpoMmarorpada. Inentudikaiiio
KOXHOTO METUJIOBOTO e(ipy XUPHOT KUCTIOTU TTPOBOIUIA
LLJISIXOM TTOPiBHSIHHS iX Yacy yTpUMYBaHHSI 3 YaCOM iXHbOTO
BilITOBIIHOTO cTaHIAapTy. BUKOpMCTOBYBaIM cTaHIAPTH
MeTuIoBUX edipiB xkupHux kuciaot ¢pipmu Rastek, CIIA.
KoHTposbHy rpyny cTaHOBUIU 16 BiTHOCHO 310pOBUX OCi0.

CtaH cucTeMHU IepeKMCHOT0 OKMCHEHHS JIITiiB OLIIHIO-
BaJli 32 KOHLEHTPALlIi€l0 BTOPUHHOTO MPOAYKTY B KPOBI —
MJA. Bumict MJIA y KpoBi BU3Hauyajau 3a iHTEHCUBHICTIO
3a0apBJIEHHS TPUMETUIOBOTO KOMILIEKCY, SIKUI YTBOPIO-
€TBCS B KMCJIOMY CEpeIOBUILI ITpu pearyBaHHi MIA 3 2-Ti-
00apO6iTYpOBOIO KUCIOTOM 3a MeToauKow JI.M. OBcsiHHi-
koBoi (2002). KoHntponbHy rpyny craHoBuwIn 10 yMOBHO
310pPOBMX 0Ci0 3 pepepeHTHUMM 3HAYEHHSIMU Bin 2,7 10
7,9 MKMOJIB/11.

JocnimKeHHsT TIpOBeNeHO 3 JOTPUMAHHIM KITIOYOBUX
0ioeTMYHUX MPUHILMIMIB, BukiaaaeHux y Kouseunuii Paau
€BpoIH PO IpaBa JIOAUHU Ta OioMeaUINHY (4 KBiTHS
1997 p.) ta I'enbciHCbKii neknapatiii BcecBiTHbOT MeIMUHOL
acoliauii o0 eTUYHUX 3acal MEIUYHUX JOCHTIIKEHb 3a
y4yacTio JToauHU. ETUYHE cXBaJieHHS MOCTiIKeHHS TTif-
TBEPIKEHO KOMiCi€lo 3 MeInUHOiI Ta 6ioyioriuHoi etuku 1Y
«IHcTuTyT racrpoenreposiorii HAMH Ykpainu».

CrarucTuuHy 00poOKY MPOBOAMIIM 3a JIOIIOMOIOIO TTPO-
rpaMHoro 3abe3neueHHs Statistica 6.1. ITepeBipka Bigmosi-
HOCTi pO3MOoAiNy KiJIbKiCHUX 03HaK HOPMaJIbHOMY 3aKOHY
npoBoauiacs 3a Kputepiem Illamipo — Vinka, nepeBipka
rinoTesu Mpo piBHICTb AUCTIepciii — 3a TecToM JleBeHa. 3a
YMOB HOPMAaJIbHOTO PO3IOALTY TaHUX JJIS1 OIUCY KiJIbKiCHUX
NIAaHUX BUKOPUCTOBYBaJIUCS cepefaHs apudmernuHa (M),
CTaHIapTHA MOXUOKA cepeIHbOI BETMUMHU (M), CTaHIapTHE
BimxmteHHs (SD). 3a yMOB HOpMaJIbHOTO pO3MOIiTy Ta PiB-
HOCTi AucHepciii Iisi MOPiBHSIHHS Oe3MepepBHUX TaHUX
y Pi3HUX IpyliaX BUKOPUCTOBYBaiu KpuTepiii CThiogeHTa
(1), y mpoTuiiexkHOMyY BUTIAIKy — KpuTtepiii ManHa — YiTHi
(U). 1151 mopiBHSIHHS KiTbKiCHUX MOKA3HUKIB A0 Ta MiCs
JIIKyBaHHSI BUKOPHCTOBYBaIM KpuTepiii Binkokcona. s
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OLIIHKM MapHUX SIKiCHUX TaHUX 3aCTOCOBYBAJIM KPUTEPiii
Mak-Hewmapa. st aHanizy B3aEMO3B’SI3KY MiXX O3HAaKaMU
BUKOPHUCTOBYBAIN KOPESILIMHUI aHai3 3 pO3paXyHKOM
koedinieHTiB paHroBoi kopesii CriipmeHa (r).

Pe3yAbTaTU AOCAIAXKEHHS

BaxxiMBUM MMOKa3HMKOM OKCUJIATUBHOI'O CTpeCy € 8-is0-
PgF2a — izomep npocrarnannuny F2, sikuii BBaxka€Tbes 30-
JIOTUM CTaHIAPTOM JUISI BU3HAYEHHSI OKCUIATUBHOTO CTPECY
in vivo. BumipioBaHHSI MapKepiB OKCUIATUBHOTO CTpPeCy
in vivo € CKJIaTHUM 3aBIaHHSIM, OCKIJIbKY OUTBIIICTh OKCH-
JAHTIB € KOPOTKOXMBYUYMMHU CITOJIYKaMU, 1110 YCKIIATHIOE
ix imentudikamnito. I1pore mocrimkenus 8-iso-PgF2a mae
3MOTy e(peKTMBHO OLIIHIOBATH 11i MTPOLIECH 3aBASIKU CTA0iIb-
HOCTI TaHOTO TTOKAa3HMKA y CUPOBATLIi KpoBi [14].

AHaJti3 oTpUMaHuX JaHUX 1TOKa3aB, 110 J0 MOYaTKY Jii-
KyBaHHsI KOMIUIEKCHUM 3acoboMm ['enaBicTa [leTokc cepen-
Hiii piBeHb 8-iso-PgF2a cranoBus (454,3 * 48,0) nir/mu,
1110 3HAYHO MEPEBUIIYBAJIO MOKA3HUKN KOHTPOJIbHOI IPYIU
(puc. 1).

Ilicns 3acTocyBaHHSI KOMIIJIEKCHOTO 3aco0y pi-
BeHb 8-iso-PgF2a cratTucTMyHO 3HAYHO 3HU3UBCS IO
(209,9 + 23,7) nr/mn (t = 5,3 nias nmapHuX BUOIpOK;
p < 0,001). o moyaTKy JiKyBaHHS IIiABUILIEHUN piBeHb
8-iso-PgF2a cniocrepirasest y 39 (86,7 %) nauieHTiB, Tomi
SIK TCJIs JTiIKyBaHHSI KUTBKICTh MALLIEHTIB i3 MiABUILIEHUM
nokasHukoM 3meHiImaacs 10 23 (51,1 %) (p < 0,0001 3a
kputepiem Mak-Hewmapa). [To3uTuBHY AMHaMIiKy Y BUTJISIIL
3HIDKEHHS IIbOTO MOKa3HUKa O0yj1o Big3HaueHo y 17 i3 39
(43,6 %) nmauienTiB, SIKi MaJI MiIBUILEHI 3HAYEHHST LIOTO
MOKa3HUKA /10 MOYaTKy JIiKyBaHHSI.

Sk Bimomo, MJIA € KiHIIEBUM TTPOYKTOM TIEPEKUCHOTO
OKMCHEHHS JIiMiAiB, 1110 iHIl[iIOEThCS BIIbHUMU paguKasia-
MU, 30UTBIIIEHHST KOHIIEHTpAllii IIbOr0 MapKepa CBiTYUTh
npo iHTeHCcH(iKallilo OKCUIATUBHOTO CTpeCy, SIKUii MOXe
CIPUYMHUTH MOLIKOMKEHHS KIIITUHHUX CTPYKTYp [13].

Y nmauieHTiB, SKi Opasu ydyacTb y AOCHiIXEHHI, pi-
BeHb MJIA y KpOBi A0 MOYaTKy JiKyBaHHSI CTaHOBUB
(8,39 £ 0,37) Mmxmoab/n1 ipoTtu (6,53 + 0,36) MKMOJIB/IT
micns mikyBaHHg (t = 7,2; p < 0,0001). Ile minTBepmxKye
MMO3UTUBHUI BIUIMB JIIKyBaHHSI Ha iHTEHCUBHICTh OKCHU/IA-
TUBHOTO CTPECY y TOCiIKYBaHUX XBOPUX (pucC. 2).

Jlo mouaTKy JiKyBaHHS MHiABUIIeHUN piBeHb MJIA
(Butme 7,9 MKMOJIb/JT) criocTepiraBcst y 18 i3 45 (40,0 %)
nanieHTiB. Ilicist mpoBeaeHOI Teparlii KiJbKiCTh XBOPUX
i3 TigBUILIEHUM TTOKa3HUKOM MJIA 3HauHO 3MeHIIuUIacs,

cta”oBystan 7 3 45 (15,6 %) oci6. [To3utuBHA AUHAMIKA, 1O
BUpaxasacs y 3HWKeHHi piBHsI MIIA, Oyna 3acdikcoBaHa y
123 18 (66,7 %) nauieHTiB, sIKi 10 TIKyBaHHS MaJIu ITiIBU-
1LIEHi 3HaYeHHS LIbOro MapKepa.

Takum ynHOM, OTpMMaHi pe3yJibTaTu CBig4YaTh, IO
KoMmIutekcHMi 3aci6 ['enaBicta JleTroke Mae BUpaxkeHi mpo-
TU3aMajJbHi Ta AHTUOKCUIAHTHI BIACTUBOCTi. SHUXEHHS
piBHIB 5K MJIA, TaK i 8-iso-PgF2a y cupoBaTiii KpoBi BKazye
Ha 6arato(hakTOpHMI BILUTUB KOMILJIEKCHOTO 3ac00y, CIIpsi-
MOBaHMI Ha KJII04YOBi JJaHKU natoreHesy MACXII, a came
Ha 3HMKEHHS iHTEHCUBHOCTI OKCUIATUBHOTO cTpecy. Lle,
MMOBIpHO, CIPUSIE 3MEHIIIEHHIO MOLIKO/KEHHS TernaTolu-
TiB, TIOJIMIIEHHIO (PYHKIIIOHAJEHOTO CTaHY ITEYiHKM Ta M0-
TEHLIHOMY YTOBUIbHEHHIO MPOTPECYBaHHS 3aXBOPIOBAHHS.

IMTH2KK BimirpaioTb KpUTUYHO BaXKJIUBY POJIb Yy YKUC-
JIEHHUX (i3i0JIOTIYHMX Mpolecax, BKIIOYAIOUN PETYIISIIII0
3arajeHHs1, iMyHHOI BiIIIOBi/i, JiIligHOro 0OMiHy Ta (DyHK-
LIIOHYBaHHSI KIITUHHUX MemOpaH. 1o ocHoBHuX [THKK
HaJIeXaTh: O-JIIHOJIEHOBA KUCJIOTA, €iKO3aNeHTAEHOBA KHUC-
JIoTa, TOKO3areKcaeHoBa KMCJoTa Ta oMera-6 (JriHoieBa
KHCJI0Ta, apaxifoHoBa Kuciora) [15].

I[Ipu MACXII mopyiieHHs JilmigHOro oOMiHy Ipu-
3BOJSITh 10 HAKOIIMYECHHST TPUTJIILIEPUIIB Y TeraToIMTax,
IHIYKIIil 3amajJeHHsI Ta OKcuaaTuBHOro crpecy. Husbki
piBHi omera-3 ITH2KK Ta 3minu piBHsT omera-6 TTHXKK
y CUpOBaTLi KpOBi MOXYTh MOCUJIIOBATH 1li MaTOJOTiYHi
MPOILIECH, CTIPUSIIOUM MTPOTPECYBAHHIO 3aXBOPIOBAHHS 10
creatorenatuty Ta ioposy. Uepes Baxkiupicts [THXKK
IUTSL THATPUMKY 3[0pOB’Sl TIEYiHKU Ta CUCTEMHOTO MeTabo-
JIi3MY TOCTiIXKEHHST IXHbOI TMHAMIKHU y TIPOLIEeCi JTIKyBaHHS
€ KPUTUYHO BaXXJIMBUM IIJIsI PO3YMiHHSI MeXaHi3MiB il Jii-
KapchKUX 3aco06iB [16].

JunHaMiky KoHIeHTpaliil okpemux ¢pakuiii [THXKK y
CHpPOBATLI KPOBi A0 Ta ITicJIs JIIKyBaHHS ITOAaHO y TaoI. 1.

BinnmoBimHO 10 OTpUMaHUX JaHUX BUSIBJIEHO, IO Ce-
penHiii Bmict 3aranpHux [TH2XKK mo nikyBaHHS cTaHOBUB
(0,107 £ 0,030) MKr/mi, 110 0yJIO HUKYUM 3a CEPEIHE
3HAYEHHSI KOHTPOJbHOI TPy YMOBHO 3I0POBUX OCi0
(0,240 £ 0,016) mxr/mu. ITicnsa Kypcy JTiKyBaHHSI KOMTUTEK-
cHUM 3acoboM ['emasicta [leToKc criocTepiraioch CTaTuc-
THIHe migBuineHHs KoHueHTpauii cymu [TH2XKK y 1,5 paza
10 (0,160 £ 0,018) mxr/ma (p < 0,05).

OtpumMaHi pe3yabTaT! IIKPeCIo0Th TO (akT, 110 Y
nauieHTiB 3 MACXII no fikyBaHHS CITOCTEpIiraeTbes -
ooxkuii nedinut BmMicTy ITH2KK y cupoBartui kpoBi. Cepenti
3HAYEHHSI, OJIU3bKI 10 HYJIsI, OyJIM BUSIBJICHI IS ESIKUX OK-
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PucyHok 1 — PiBeHb 8-iso-PgF2a y cupoBaruyi
kpoBi xopux Ha MACXII go ta nicnsa nikyBaHHs

PucyHok 2 — PiseHb MAA y kposi xsopux Ha MACXIT
A0 Ta nicns niKyBaHHs
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Tabnuys 1 — [uHamika crnekTpa nosiHeHacu4yeHNX XUPHUX KUCJIOT y CUpPOBaTLi KpoBi (MKr/mi) y nauieHTiB

3 MACXTI go ta nicns nikyBaHHs KoMrsieKcHUM 3acobom lenasicta Jetokc (M £ m)

PiBeHb
CTaTUCTUYHOI
KoHTponbHa Ho Micna 3HaYyLLOCTi
Moka3Huk rpyna niKyBaHHS NiKyBaHHS pPi3HuUUi
(n=16) (n =45) (n = 45) NoKa3HUKiIB
[0 Ta nicna
NiKyBaHHA, p
a-niHoneHoBa kucnota (ALA, C18:3, omera-3) 0,061 + 0,020 | 0,018 + 0,063 | 0,052 + 0,016 < 0,05
EnkozaneHTaeHoBa kucnota (EPA, C20:5, omera-3) 0,05+ 0,02 | 0,015+0,080 | 0,022 + 0,95 < 0,05
EnkoszaTpieHoBa kucnota (DGLA, C20:3, omera-6) 0,039 + 0,010 | 0,028 + 0,001 | 0,031 + 0,007 > 0,05
ApaxigoHoBa kucnota (AA, C20:4, omera-6) 0,030 = 0,022 | 0,017 £ 0,016 | 0,027 + 0,012 < 0,05
JliHonesa kucnota (LA, C18:2, omera-6) 0,06 + 0,01 0,029 + 0,014 | 0,023 + 0,004 > 0,05
Cyma MNMHXK 0,240 £ 0,016 | 0,107 £ 0,030 | 0,160 = 0,018 > 0,05

pemux [TH2XKK, 1110 € cBimueHHsIM TTOpyIIEeHb Y MeTa00J1i3Mi
SKMPHUX KUCJIOT Ta/ab0 HEJOCTaTHBOTO 1X HAJIXOMKEHHS 3
TXelo, 1110 YaCTO aCOLIIOEThCS 3 MATOTE€HE30M 3aXBOPIOBAH-
Hs. Huseki piBai omera-3 [THXKK y cuposatii KpoBi, 30-
KpeMa eiK03areHTaeHOBOI Ta I0KO3areKCAEHOBOI KUCJIOT,
3a IAHUMMU JIOCTiIHUKIB, € KPpUTUYHUM (DaKTOPOM PUUKY
MporpecyBaHHsI 3anajeHHs Ta (idpo3y rneviHKu.

Cepen omera-3 [TH2XKK oco6imBo 3HauyIe MiABUIIEH-
Hs B 1,5 pasa OyJio BigMideHO /1J1s efiK03areHTaEHOBOT KMC-
JIOTH Ta B 2,9 pasa 1s1 a-J1iHoneHoBoi kuciotu (p < 0,05).
3pocranHsa KoHueHTpauii omera-3 [THXKK — a-miHo-
JICHOBOI Ta €iKO3aMeHTAEHOBOI KMCIOTU — € O0COOJUBO
BaXJIMBUM AiarHOCTUYHO TTO3UTUBHUM (DaKTOPOM MicCs
MpOBEeAEHOro JiKyBaHHs. Lli KUCTOTH € MOTYXXKHUMHU MPO-
TU3aNaJIbHUMM areHTaMu, 110 3JaTHi 3MEHIIYBaTU CUH-
Te3 Mpo3anajbHUX IUTOKIHIB, MOJIMIIYBaTU YyTJIUBICTh
II0 iHCYJIiHY Ta 3aro0iraTy creaTo3y Ta idpo3y y meviHili.
BimnoBnennsa gedinnTy IMX KUCIOT MOXE MaTU IIPSIMUIA
TepareBTUYHUI e(PeKT Ha KIITUHHOMY Ta MOJICKYJIIPHOMY
PiBHSIX, 3HIDKYIOUU JIITOTOKCUYHICTD i 3aI1aJIbHY BiIIIOBIiIb.

Cepen omera-6 ITHXKK 3poctaHHst KOHLIEHTpALl CII0-
cTepirasocs Il apaxiZoHOBOI KMCIOTH B 1,6 pa3a mopis-
HSTHO 3 TPYTIOIO MAlli€HTIB /10 JIiKyBaHHs. Xo4a JAesiKi Me-
tabositTi omera-6 ITHXKK MoXyTh MaTH Mpo3amnaibHy Iil0
(HampuKJam, 3 apaxiIoHOBOI KUCJIOTU CUHTE3YIOThCS TIPO-
3amajbHi eK03aHOoInN), 6araHe Mixx oMera-3 Ta oMera-6 €
Ki1touoBuM. [1inBullleHHST KOHIIEHTpAIlii O--1iHOJIEHOBOI Ta
eiKo3aTpieHOBO1 KUCJIOT, SIKi € TTONepeTHUKAMU apaxiloHO-
BOI KMCJIOTU, MOXE BKa3yBaTH Ha MOJIMIIEHHS 3arajibHOTO
metabonizmy [TH2KK B opranismi maiieHTiB. 30kpema,
apaxigoHOBa KMCJI0Ta BaxKjavBa IJIsl iMyHHOI BiAIOBIAi Ta
(GYHKIIIOHYBAaHHS KJIITUHHUX MeMOpaH. 3pocTaHHS] ii piBHS
pa3oMm 3i 3poctaHHaM omera-3 [THXKK moxke cBimunTit mpo
30aJ1aHCOBaHy MOMYJISIIIIIO JIiMmimHOro npodintio, a He mpo
01HOOIYHE 301IbIIIeHHS ii KOHIIEHTpALlii y CMpOBaTIli KPOB.

OTxe, cmocTepiraaocs CTaTUCTUYHO 3HAUYIIEe 30i1b-
meHHs sk 3arajabHoro nyny [THXKK y cuposatui kposi,
Tak i OKpeMHX (paxiriit omera-3 Ta omera-6 XUpHUX KUC-
JIOT TIiCJISI KypCy Tepallii KoMIUIeKCHUM 3acoboM ['emaBicTa
Hetokc. BiH, MOX/IMBO, MOCUIIOE EHIOTEHHUI CUHTE3
ITH2KK (3a ym0BH TOTO, 1110 TALIIEHTU HE OTPUMYBAJIM J0-
natkoBux mxepen [THXKK min yac nikyBaHHsI) abo moJtir-
1ye ix Mo0imizallio Ta po3IoIiJ B opraHi3Mi. 3arajibHe
noninmenHsa cunekrpa [THXKK y cupoBaTLi KpoBi mmicis

nikyBaHHs ['emaBicta JIeTOKC KOPETIOE 3 MOXIMBUMM Me-
XaHi3MaMM il KOMITJIEKCHOTO 3aco0y, CIIpSIMOBAaHUMM Ha
HopMaJizalito (yHKIIili TenaToUUTiB, MOJIMIIeHHsI 0OMi-
HY JIITiOiB Ta 3HMDKEHHs 3aajJibHOro HaBaHTaxKeHHs. Lle
MiATBEPIXYE, IO KOPEKILisl JiMiIHOTO 0OMiHY € OTHUM i3
BaXKJIMBMX acIIeKTiB ycmminrHoi Teparii MACXII.

[1ig yac niKyBaHHS BiIMiueHa MO3WTUBHA AUHAMiKa
31 3MEHIIIEHHS PiBHSI MapKepiB OKCUIATUBHOIO CTPECy —
MJIA Ta 8-iso-PGF2a — y cuposariii kpoBi. 3HMXEHHS
MJIA 3adikcoBaHo y 66,7 %, 8-iso-PGF2a — y 43,6 %
xBopux. Lle cBimunTh IIpo NeBHi IpOoTHU3anaabHi BIaCTUBO-
cti 'enaBicra JleTokc.

3 MeTOol0 MOMIMOJIEHOTO BUBUEHHS B3aEMO3B’SI3KY MiX
IHTEHCHUBHICTIO OKCUJIATUBHOTO CTPECY Ta PiBHSIMU OKpe-
mux ¢ppaxuiii [THXKK y manienTis i3 MACXII 6yno mpoBe-
JIEHO KOPEeJISILiHUI aHai3 i3 po3paXxyHKOM KoedillieHTiB
paHroBoi kopensuii CripmeHa. BeraHoBieHO, 1110 Haii-
OLTBII BUPaKeHU CTATUCTUYHO BipOTiZHUIT 3BOPOTHUIA
3B’S130K CIOCTEPiraBcsl MiX piBHEM apaxiTOHOBOI KUCIOTH
(AA, C20:4, omera-6) Ta BmicToM 8-iso-PGF2a y cuposarii
kposi (r = —0,38; p = 0,028). Lle Moxe CBimYMTH PO 3HU-
JKEeHHs piBHS cyocTpaTy (AA) Ha TJ1i 10ro aKTUBHOTO He-
(bepmeHTaTUBHOTO MepeTBOpeHHSsT Ha 8-iso-PGF2a 3a ymoB
MOCUJIEHOTO OKCUIATUBHOIO cTpecy. Taka B3aeMOJIis Bif-
MOBila€ BiTOMUM MeXxaHi3MaM HEEH3UMATUYHOTO IIUKJIIO-
nepokcuayBanHs omera-6 ITHXKK y matorenezi MACXII.

Sx BUIHO, TIpOCTEXXeHO Kopesaiilo MixX 8-iso-PGF2a
Y CHUpOBATIIi KPOBi Ta MOKa3HUKOM XopcTKocTi LSM
(r=0,54), 1Ky momaHo Ha puc. 3.
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PucyHok 3 — Kopensyis pisHs 8-iso-PGF2a
Ta XXOPCTKOCTI neyiHku y xsopux Ha MACXI1
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PucyHok 4 — Kopensiyis piBHs 8-iso-PGF2a
3 nosliHeHacu4YeHNMU XUPHUMU KUCTIoTaMu
y cupoBartui kposi xBopux Ha MACXI1

OTpuMaHi pe3ybTaTu MiITBEPIXKYIOTh B3aEMO3B’SI30K
MiX iHTEHCUBHICTIO He(hepMEHTATUBHOTO MEPEKUCHOIO
OKMCHEHHS JIMiAiB Ta MeBHUMU (pakuisMu oMmera-6
I[TH2KK y cupoBariii KpoBi.

3okpeMa, apaxiloHOBa Ta JIiHOJIeBa KUCJIOTU Y CUPO-
BaTIIi KPOBI SIK KJIFOUOBUI1 cyOCcTpaT y cuHTe3i 8-is0-PGF2a
BUSIBWINCS YYTJAMBUMU iHAMKATOpaMU 3MiH Y podiJi Ji-
MOIIepOKCH AT,

O6roBopeHHs

OTtpuMaHi pe3y/IbTaTh CBim4aTh PO CYTTEBY POJIb AUCOa-
nancy ITH2KK Ta iHgykoBaHOTO HUM OKCUIATUBHOTO CTpecy
y naroreHe3i MACXII. BusiBiieHO cTaTUCTUUHO 3HAYYIIE
3BOPOTHE KOpeJIsLiiiHe CIiBBiTHOIIIEHHS MiXK PiBHSIMU apa-
XiTOHOBOI KMCJIOTH, JTiHOJIEBOI KUCJIOTH (JIiHOJIeBa KMCJIOTa,
C18:2, omera-6) ta 8-iso-PGF2a. 3a ymoB iHTeHCHDiKaLil
HedepMeHTaTUBHOTO ITepeKICHOTO OKMCHEHHS JIITiaiB apa-
XiZIOHOBAa KHCJI0Ta aKTUBHO TpaHChOpMYeThest B F2-i30mpo-
CTaHU, sIKi BUKJIMKAIOTh TeTaTOLeIONISIPHE YIITKOIKEeHHS Ta
CTUMYITIOIOTH (pibporeHe3. 3riqHO 3 JaHUMU AOCTiTHUKIB
[15], apaximoHOBa KMCJIOTa € HalOLIbII peaklliiiHO 31aTHOIO
cepen omera-6 ITHXKK y koHTekcTi inonepokcuaaitii, a ii
OKHMCHEHi ToXinHi, 30kpema 8-iso-PGF2a, akTuByoTh npo-
3anajbHi CUTHAJIbHI UISIXM, BKIoyaoun NF-«B.

Y 11bOMy KOHTEKCTi BaxKJMBO, 110 3HUXXEHHS PiBHS
8-iso-PGF2a micas nikyBaHHS KOMIUIEKCHUM 3aCO00M
l'emaBicta JleToKC CyrnpoBOIKYBaIOCS TEHICHIIIE 11O
Hopmadnizauii Bmicty ITHXKK, 1mo Moxe cBiguutu npo
OITOCepeIKOBaHU I BIUIMB KOMITJIEKCHOTO 3ac00y Ha Ga-
JJaHC MiXX omera-6 Ta oMmera-3 XXUpHUMU KucioTamu. Lle
Bimmosimae crioctepexeHHsM F. Xu Ta cmiBaBrt. [16], ki
rnokasaiu, 1o tepaneBTuuHa Kopekiiist [THXKK-npodino
3 TIepeBaKaHHSIM oMera-3 MoXe 3MEHIITUTU OKCUIATUBHE
HaBaHTaXXEHHS Ta TIOJIIMIIUTA MeTabOiYHUI CTaTyC Tie-
yiHku. OcoOJIMBY yBary ciiJ 3BepHYTH Ha 3pOCTaHHSI PiBHiB
0-JIIHOJIEHOBOI Ta €i1K03aIIeHTAEHOBOI KMCJIOT Y CUPOBATIIi
KPOBI MicIsI KypcCy JIiKyBaHHS, 11O TTOTEHIIIAHO MOSICHIOE
3HIKEHHSI MapKepiB OKCUIATUBHOTO CTPECy.

Bonnouac kopensuiitHuii ananiz MIA Ta [THXKK Busi-
BMBCSI CTATUCTUYHO He3HavylmM. Lle cBimuuTh nmpo Te, 1110
MJIA sk HecrrenudiYHNI KiHLIEBUMA IIPOAYKT ITePEeKUCHOTO
OKMCHEHHS JiniaiB MeHu yyTauBuii 1o 3miH [TH2KK-npo-
¢iTio Ha paHHIX eTanax 3axBoproBaHHs. [1oaiOHI BUCHOBKM
3po6sieHO B mociimkeHHi A. Hliwa Ta cmiBaBt. [17], ski
noka3zanu, 1o MIA neMoHCTpye Kpallly acoLialliio 3 TSK-
KicTio (hibpo3y, aHix i3 piBHsIMU okpemux [THKK. Bon-
Houac A. Seidita Ta ciiBaBT. [18] minkpecioioTh, o MIA
Oepe yJacThb Yy (popMyBaHHi OiIKOBO-JIITiIIHUX aaoyKTiB,

SIKi CIPUYMHSIIOTh XPOHIUHE YIIKOJKEHHS TenaToluUTIB
npu MACXII.

3 orysimy Ha 3arajabHy natodizionorito MACXII koM0i-
Haitist 3HukeHHs 8-iso-PGF2a, Hopmanizanii [THXKK-mpo-
¢itio Ta TeHIeH1ii 10 3MeHIeHHsT M /1A n1o3BoJisie po3risi-
AT 3aIlpOTIOHOBAHE JIiIKYBaHHSI KOMIUIEKCHUM 3aCO00M
IenagicTa JIeTOKC SIK MOTEHLiHO e(eKTUBHE JJIsI IIPUTHI-
YEHHSI KJIIOUOBUX TMAaTOJIOTIYHUX JJAHOK MIPOTPeCcyBaHHS 3a-
XBOpIOBaHHS. 30KpeMa, TJIyTaTioH Ta S-afeHO3WJIMETIOHIH
(SAMe) K cKIagHUKU KOMILIEKCHOTO 3aC00y JEMOHCTPY-
I0Th aHTMOKCHUJIAHTHI, MEMOpaHOCTa0LTi3yl0ui Ta METUII-
JIOHOPHI BIACTUBOCTI, 1110 Y3rOIKYETHCS 3 CyJaCHUMU Ha-
CTaHOBaMU ILIOAO BemeHHs mauieHTiB i3 MACXII [10, 11].

IMomanburi mocaimkeHHs 3 OUTBIIMMU BUOipKaMu, BU-
BUCHHSIM IMHAMIKM CUTHAJIBHUX KaCKaJiB Ta piBHIB €HIO-
reHHUX aHTuokKcunaHTiB (riyration (GSH), cynepokcu-
nucmytasa (SOD), rnyrationnepokcunasa (GPx)), a Takox
BKJTIOUEHHSIM TeHETUYHUX MapKepiB YyTJIMBOCTI JI0 JIiTore-
pokcuaanii 103BOJISITh HOIJTUOUTH PO3YMiHHS MeXaHi3MiB
TepalleBTUYHOI Aii Ta MepCOHai3yBaTU MiAXOAU IO JiKy-
BaHHs1 MACXTI.

BucHoBkMu

1. Y nauieHTiB i3 MeTab0iYHO-aCOLIIOBAHOIO CTE€ATO-
TUYHOIO XBOPOOOIO TMEUiHKM Bil3HAYEHO BipoTiaHe MiaBuU-
LLIEHHSI piBHIB MapKepiB OKCUAATUBHOTO CTpecy — 8-iso-
PGF2a ta MJIA — y KpoOBi, 110 CBiTUMThH PO aKTUBAILIiIO
MpOILECiB JimonepoKcuaallii Ta HasiBHICTb CUCTEMHOTO
OKCHUIATUBHOTO CTpECy.

2. Ilicng kypcy Tepamnii KOMIUJIEKCHUM 3aco00M
I'enasicTa /leTokc, 110 MiCTUTh S-aJIcHO3UJIMETIOHIH Ta
[JIyTaTiOH, CIIOCTEPiraJocsl CTATUCTUYHO 3HAUyIle 3HU-
KeHHs piBHA 8-iso-PGF2a y cuposatiii kposi Ha 43,6 %.

3. 3a pe3ynbraTaMy KOPEJSLIAHOTO aHali3y BCTAHOB-
JIEHO BipOTiIHUII 3BOPOTHUI 3B’SI30K MiX piBHeM 8-iso-
PGF2a ta BMicTOM apaximoHOBOI KMCJIOTH Yy CMPOBATIIi
kposi (r = —0,33; p = 0,028), o BKasye Ha crneuudiyHe
neperBopeHHs oMmera-6 ITHXK y HedepmeHTaTUBHOMY
i3ompocTaHoTeHe3i.

4. Ha ¢oHi 3acTocyBaHHSI KOMIUIEKCHOTO 3aco0y ['erna-
BicTa [leTokc Binm3HauYeHO 30iIBIICHHS 3aTajJlbHOIO BMICTY
ITH>KK y cupoBaTui KpoBi B 1,5 pa3a, 30Kpema o-JIiHOJIEHO-
BOI Ta eMKO3aIlleHTAa€HOBOI KMCJIOT. Taki 3MiHU MOXYTb CBilI-
YUTH MPO BiTHOBJIEHHSI TOMEOCTAa3y XUPHUX KUCJIOT Ta MPO-
TU3arajbHy, aHTUOKCUIAHTHY Jil0 KOMILIEKCHOTO 3aC00Yy.

5. OtpuMaHi AaHi cBig4aTh PO MOLIBHICTh BU3HA-
yeHHs 6ioMapkepiB 8-iso-PGF2a, MJIA, a Takox crieKTpa
ITH2KK y KpoBi 111 cucTeMHOI OLIiHKY €(DEeKTUBHOCTI aH-
TrokcuaaHTHoi Teparii mpu MACXII ta BinkpuBaloTh rep-
CIIEKTUBU /151 IEPCOHATI30BAHOTO ITiAXOMY 10 MOHITOPUHTY
nporpecyBaHHst MACXII.

KondurikT inTepeciB. ABTOpU 3as1BJISIIOTh PO BiICYTHICTh
KOHQJIIKTY iHTepecCiB Ta BJlacHOI (hiHaHCOBOI 3alliKaBJIeHO-
CTi IIpM MiATOTOBIII JAHOI CTATTI.
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HaHHS Ta aHaji3 XpoMaTorpadiyHux, 0ioXiMiYHUX IO-

46 [ACTPOEHTEPOAOTIS, ISSN 2308-2097 (print), ISSN 2518-7880 (online)

Tom 59, N 3, 2025



MaroAorisi neviHku i )xos4oBUBiAHOT cuctemun / Pathology of Liver and Biliary Excretion System

cIimkeHb, opopmieHHs craTtTi; Tatapuyk O.M. — Bu-
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Changes in oxidative stress markers and fatty acid profile in patients
with metabolic dysfunction-associated steatotic liver disease under the influence
of the combined agent Hepavista Detox

Abstract. Objective: to determine the effect of the combined drug
Hepavista Detox on the dynamics of oxidative stress markers and se-
rum content of polyunsaturated fatty acids (PUFA) in patients with
metabolic dysfunction-associated steatotic liver disease (MASLD).
Materials and methods. The study was conducted in 45 patients
with MASLD who were undergoing treatment at the Institute of
Gastroenterology of NAMSU. There were 25 men (55.6 %) and
20 women (44.4 %) with an average age of (51.53 £ 1.93) years. In
the blood serum of the patients, the content of 8-iso-PGF2a was
determined using enzyme-linked immunosorbent assay; the level
of malondialdehyde (MDA) was measured spectrophotometrically,
the content of PUFA — using gas chromatography. Results. Before
treatment, the level of 8-iso-PGF2a was (454.3 + 48.0) pg/ml,
after — (209.9 = 23.7) pg/ml (p < 0.001). The frequency of elevated
values decreased from 86.7 to 51.1 % (p < 0.0001). Positive dynamics
was recorded in 43.6 % of patients with initially high levels. MDA
concentration decreased from (8.39 & 0.37) to (6.53 £ 0.36) umol/I
(p <0.0001). The frequency of elevated values reduced from 40.0 to
15.6 %, with positive dynamics in 66.7 % of patients. There was a
significant increase in the concentrations of a-linolenic acid (from
0.018 to 0.052 pg/ml; p < 0.05) and eicosapentaenoic acid (from

0.015 to 0.022 pg/ml; p < 0.05). The concentration of arachidonic
acid (w-6) increased from 0.017 to 0.027 ug/ml (p < 0.05). The
total amount of PUFA increased from 0.107 to 0.160 ug/ml. Cor-
relation analysis revealed an inverse relationship between the level
of arachidonic acid and 8-iso-PGF2a (r = —0.38; p = 0.028), as
well as a positive relationship of 8-iso-PGF2a with liver stiffness
(r = 0.54). This indicates the involvement of arachidonic acid in
the non-enzymatic synthesis of 8-isoprostanes under oxidative
stress. The level of linoleic acid (w-6) positively correlated with
8-is0-PGF2a (r = 0.259; p = 0.042), indicating its role in the pro-
cesses of lipoperoxidation. MDA had no significant correlations
with PUFA. Conclusions. The combined drug Hepavista Detox re-
duces the levels of oxidative stress and promotes the restoration of
the PUFA profile in patients with MASLD indicating its potential
effectiveness as an antioxidant and hepatoprotective agent. The
evaluation of 8-iso-PGF2a, MDA and PUFA may be useful for
assessing the therapeutic efficacy of antioxidant therapy in MASLD
and monitoring disease progression.

Keywords: metabolic dysfunction-associated steatotic liver disease;
oxidative stress; 8-isoprostane; malondialdehyde; polyunsaturated
fatty acids; glutathione; S-adenosylmethionine
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Taste impairment in obese children:
genetic aspects of reception

Abstract. Background. Numerous single nucleotide variants (SNV) of the taste 2 receptor member 38 (TAS2R38)
gene determine the formation of individual characteristics of bitter taste perception. The aim: to study the asso-
ciation of SNV rs10246939, rs1726866, rs713598 of the TAS2R38 gene with the risk of metabolically unhealthy
obesity (MUQ) in children. Materials and methods. Four hundred children aged 6-18 years were examined, of
which 350 with obesity were treated. The control group was represented by 50 children without obesity. Among
obese children, two observation subgroups were formed: MUO (n = 204) and metabolically healthy obesity (MHO)
(n = 146). The level of taste preferences was determined by the FBPQ. The level of basal glycemia, insulinemia
was studied by immunochemical method with electro chemiluminescent detection, high-density lipoproteins and tri-
glycerides — by enzymatic-colorimetric method in the Synevo (Ukraine). SNVs of the TAS2R38 gene were identified
by whole-genome next-generation sequencing in 52 patients at the CeGat laboratory (Germany). Results. The mean
levels (M + m) of taste preferences in the comparison groups according to the FBPQ were significantly different for
sweet (in obese children — (3.36 + 0.08) points, while in the control group (3.74 + 0.07) points, p < 0.002) and bitter
tastes (in obese children it was (2.77 + 0.15) points, while in the control group (3.37 + 0.15) points, p < 0.00013).
The mean levels of taste preferences in children with MUO compared to those with MHO were significantly different
for bitter tastes — (2.75 + 0.12) points versus (3.24 + 0.05) points, respectively, p < 0.02. We identified four SNVs
in the TAS2R38 gene: rs713598, rs1726866, rs10246939, rs145970530. Conclusions. CG genotype of rs713598
in the TAS2R38 gene is associated with an increased risk of developing MUQ and cardiometabolic disorders.
Keywords: children; obesity; single nucleotide variants; taste 2 receptor member 38

Intfroduction The interaction of TASIR family proteins determines the

The recognition of the five basic tastes (salty, sour, sweet,
umami, and bitter) is carried out by special taste receptors
(taste receptors — TASR) located on the cytoplasmic mem-
branes of the taste papilla cells of the tongue. The reception
of sweet, umami, and bitter tastes is mediated by G pro-
tein-coupled receptors (GPCRs), while the recognition of
salty and sour tastes is mediated by specialized ion channels
[1, 2]. Taste buds contain three types of taste epithelial cells.
Type I is represented by glial-like cells, type II by receptor
cells, and type I11 by presynaptic epithelial cells. Type 11 and
III taste epithelial cells mediate the transmission of speci-
fic tastes. Type 1l cells express receptors related to GPCRs,
while type 111 cells contain specialized ion channels [3].

TASR receptor genes, which are related to GPCRs, form
two families: taste receptor family 1 (TASIR) and taste re-
ceptor family 2 (TAS2R). The TAS1R family consists of three
genetic representatives TAS1R1, TAS1R2 and TAS1R3 [4, 5].

recognition of L-amino acids. Thus, the TASIR1/TAS1R3
receptor complex recognizes the taste of umami; and the
TAS1R2/TAS1R3 complex recognizes the taste of sweet.
TAS2R receptors are responsible for the perception of bitter
taste. In humans, 25 genes and 8 pseudogenes of TAS2R have
been identified [5—7].

Bitter taste perception plays an extremely important role
in the eating behavior of humans and animals. It is believed
that bitter taste is a marker of food toxins, and its recognition
allows you to avoid the consumption of harmful foods. It has
been established that the perception of bitter taste is involved
in the formation of food preferences, affects metabolic pro-
cesses and the development of adipose tissue. Numerous
variants of the TAS2R genes determine the formation of
individual characteristics of the perception of bitter taste,
which can lead to the development of both obesity and its
various phenotypes, especially in children [6—11].
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Obesity is highly associated with the development of
low-level inflammation and metabolic disorders, such as insu-
lin resistance, diabetes, dyslipidemia, atherosclerosis, arterial
hypertension, vitamin D deficiency. Currently, two pheno-
types are distinguished among cases of polygenic obesity with
an increase in total body weight: the first is characterized by
the absence of metabolic disorders and is called metaboli-
cally healthy obesity (MHO), and the second, associated
with metabolic complications of obesity, is known as meta-
bolically unhealthy obesity (MUO). In contrast to the MHO
phenotype, which is mainly caused by changes in the activity
of genes expressed in the brain (“central” genes), the MUO
phenotype is caused by changes in genes, most of which are
expressed in peripheral tissues (“peripheral” genes) [12—14].

It has been established that eating behavior features, dy-
namic changes in total body weight and adipose tissue mass
are associated with single nucleotide variants (SNV) of bitter
taste receptor genes, in particular, the TAS2R3§ gene (taste 2
receptor member 38) along with other SN'Vs of the following
genes: 5-HT2C, ACSL5, ADIPOQ, APOA-1, APOE, BDNF,
CAMKK?2, CAT, CD36, CD40L, CG, CLOCK, CNRI, DIO2,
ESRI, FABP-2, FKBPS, FTO, GCHI, GHRL, GHSR, GLP-
IR, IL-6, LEP223, LEP656, LYPAL-1, MBOAT7, MC4R,
NPY, OBPIla, PGCla, PNPLA3, PTEN, TCF7L2, TM6SF2,
TRPVI, UCP2, UCP3[15—17].

To date, it has been demonstrated that the SNV of the
“peripheral” type of the TAS2R3§ gene is associated with
the level of body mass index (BMI) in obese patients. The
risk of developing MUO is highly associated with the SNV
rs1726866 (G>A) of the TAS2R38 gene, and BMI is inversely
related to the level of taste perception of bitter foods [18—20].

However, studies related to the study of the relationships
between SNVs of the TAS2R38 gene with taste preferences
and indicators of physical development demonstrate rather
contradictory results.

The aim. The aim was to study the association of SNV
1rs10246939, rs1726866, rs713598 of the taste 2 receptor mem-
ber 38 gene with the risk of developing metabolically un-
healthy obesity in children.

Materials and methods

Ethical approval. Participants provided written informed
consent, and research protocols and procedures were ap-
proved according to the ethical standards of the Declaration
of Helsinki 2013 and by the Human Research Ethics Com-
mittee (ethical approval DSMU/EC/19/1107). Time of data
collection: January 2020 — February 2024.

Informed consent. Informed consent was obtained from all
individual participants included in the study.

Study design. Observational, analytical, longitudinal, co-
hort study [21].

Inclusion criteria. Polygenic obesity (BMI > 95 percen-
tile), age 6—18 years.

Exclusion criteria. Monogenic and secondary forms of obe-
sity; hereditary syndromes accompanied by obesity; diseases,
the treatment of which requires the use of medications that
affect the metabolism of carbohydrates and lipids; pregnancy.

Setting. To achieve the goal and solve the research tasks,
we examined 400 children aged 6—18 years, of which 350
children with obesity were treated. To verify the diagnosis,

the classification of obesity recommended in clinical prac-
tice was used: Order of the Ministry of Health of Ukraine
No. 1732 of 24.09.2022 About the approval of Standards
medical assistance “Obesity in children”. The control group
was represented by 50 children without obesity.

Among obese children, whose body mass index excee-
ded the 95 percentile according to the recommendations
of the Identification and prevention of Dietary and life-
style-induced health EFfects In Children and infantS Study
(IDEFICS) consortium with a gender distribution of 47.7 %
(167) boys and 52.3 % (183) girls, two observation groups
with MUO (n = 204) and MHO (n = 146) were separated.

Criteria for inclusion in the MUO group. The presence of
abdominal obesity [22] and two of the following criteria (hy-
perglycemia and/or hyperinsulinemia; dyslipidemia; systolic
blood pressure (SBP) and diastolic blood pressure (DBP)
above the 90 percentile for a given age, gender and height [23].
Anthropometric data were measured by a nurse in the ad-
mission department, the child was in underwear and without
shoes. Height (m) was measured using Heightronic Digital
Stadiometer® to the nearest 0.01 m. Weight (kg) was measured
using Tefal Bodysignal body composition analyzer (France).
Waist circumference (WC), hip circumference (HC) was mea-
sured using a standardized anthropometric tape, measuring
the circumference at the midpoint between the top of the iliac
crest and the lower part of the lateral rib cage to the nearest
0.01 m. BMI was converted to SDS by means of the current
WHO growth references [24]. Systolic and diastolic blood
pressure (SBP and DBP) were measured using a digital oscil-
lometer device, Dinamap ProCare (GE Healthcare).

Immunochemical examination

The studies were carried out in a certified Synevo la-
boratory (Dnipro, Ukraine). The material for the study was
venous blood.

To study carbohydrate metabolism disorders, the level of
basal glycemia and insulinemia was determined by immu-
nochemical testing with electro chemiluminescent detection
(ECLIA). Obese children were included in the main group
with a glycemic level equal to or greater than 5.6 mmol/L
and/or they had an increase in insulinemia > 90 percen-
tile according to the percentile curves recommended by the
IDEFICS consortium for the European population accor-
ding to age and gender of the child [25, 26].

To study lipid metabolism disorders, the level of high-den-
sity lipoproteins (HDL-C), low density lipoproteins (LDL-C)
and triglycerides (TG) was determined by the enzymatic-colo-
rimetric method using kits from Roche Diagnostics (Switzer-
land) on the analyzer Cobas 6000. Obese children were inclu-
ded in the main group with HDL-C < 1.03 mmol/L or less than
10 percentile of the age norm or an increase in > 1.7 mmol/L or
more than the 90 percentile of the age norm [27].

Psychological research methods

To highlight the predominant taste preferences for the
five most important categories (sweet, sour, umami, salty
and bitter), a questionnaire was conducted using an adapted
version of the IDEFICS Food and Beverage Preferences
Questionnaire (FBPQ) on a 5-point scale with the calcula-
tion of the average value of the taste preference level and the
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analysis of food diaries. The questionnaire consisted of 63
photographs of individual food products. Each subject rated
his/her own taste preferences for the corresponding food or
beverage on a 5-point Likert scale [28].

Molecular genetic testing

To study the contribution of SNV of the TAS2R38 gene
to the formation of MUQ, a molecular genetic study was
carried out using next generation whole genome sequencing
(NGS) according to the recommendations of the American
College of Medical Genetics and Genomics (ACMG) [29] in
52 patients (31 children from the main group and 21 controls)
with venous blood sampling in a certified CeGat laboratory
(Tubingen, Germany) using the Illumina CSPro® certified
service provider platform.

Average amount of DNA (ug) in samples was 0.875. Li-
brary preparation: quantity used 50 ng. Library preparation
kit: Twist Human Core Exome plus Kit (Twist Bioscience).
Sequencing parameters: NovaSeq 6000; 2 X 100bp. QC va-
lues of sequencing, Q30 value: 96.07 %.

Bioinformatics analysis

Bioinformatic analysis — demultiplexing of the sequencing
reads was performed with Illumina bcl2fastq (version 2.20).
Adapters were trimmed with Skewer, version 0.2.2 [30];
DNA-Seq: trimmed raw reads were aligned to the human
reference genome (hgl9-cegat) using the Burrows-Wheeler
Aligner, BWA-mem version 0.7.17-cegat [31—34].

ABRA, version 2.18 and Genotype Harmonizer v.1.4.20
were used for local restructuring of readings in target regions
to improve more accurate detection of indels in the genome
during mutagenesis [35, 36].

Reference sequence obtained from the National Center
for Biotechnology Information RefSeq database [37].

Statistical analysis

Statistical analysis of the obtained results was carried
out using a package of application programs Statistica 6.1
(No. AGAR909E415822FA) with help a personal computer
based on an Intel processor Pentium 4 and using the Python
v3.11.5 programming language (https://www.python.org/
downloads). The statistical hypothesis testing method was

performed in the Python software package version 3.8.10 in
the Visual Studio Code integrated development environment
version 1.81.1. The assessment of the significance of the dif-
ference in means in multiple comparisons for quantitative
traits with a normal distribution was carried out using one-
way analysis of variance (ANOVA) with posterior pairwise
comparisons using the Tukey test. Only essential ones were
taken into account connections (p < 0.05).

Results

The age distribution of patients with polygenic obesi-
ty who participated in the survey was characterized by the
following features: the proportion of children 6—10 years
old (prepubertal period) was 5.6 %, 11—14 years old (early
puberty) — 50 %, 15—18 years old (late puberty) — 44.4 %.
The MUO phenotype was recorded in 58.3 % of the obese
children we examined. In the MUO group, the average age
of children was (12.06 *+ 0.24) years, and the gender distri-
bution was 50.9 % boys and 49.1 % girls (p > 0.05). In the
MHO group, the average age of the children presented was
(10.71 £ 0.28) years, and the gender distribution was 45 %
boys and 55 % girls (p < 0.05).

Clinical and paraclinical characteristics of children with
different obesity phenotypes are presented in Table 1.

When studying the levels of taste preferences in the
comparison groups according to the FBPQ questionnaire,
the average level (M £ m) of taste preferences for sweet in
obese children was (3.36 + 0.08) points, while in the control
group — (3.74 = 0.07) points, p < 0.002. The average level
of taste preferences for salty taste in the main observation
group was (2.95 = 0.03) points, and in the control group —
(3.28 = 0.04) points, p < 0.029. The average level of taste
preferences for bitter in obese children was (2.77 £ 0.15)
points, while in the control group — (3.37 = 0.15) points,
p < 0.00013. The average level of taste preferences for sour
and umami among obese and normal weight children did not
have a significant difference (Fig. 1).

When studying the levels of taste preferences in different
obesity phenotypes according to the five main taste moda-
lities, significant differences were noted for salty and bitter
taste. The average level of taste preferences for sweet in chil-
dren with MUO was (3.40 + 0.07) points, while in the MHO

Table 1 — Clinical characteristics of patients with obesity phenotypes, M + m

. MUO MHO Probability,
Indicator (n = 204) (n = 126) p
BMI, percentile 99.54 + 0.21 98.74 + 0.29 0.12
Presence of extreme obesity stage 2
(120-139 % above the 95 percentile), % 19.00 £ 3.92 16.10 £ 3.68 0.06
Presence of extreme obesity stage 3
(140 % above the 95 percentile), % 82.30 + 4.66 0 0.00001
Waist circumference, percentile 96.65 + 0.42 93.38 £ 0.82 0.0004
Systolic blood pressure, percentile 83.77 £ 3.05 71.38 = 3.96 0.014
Diastolic blood pressure, percentile 87.48 +2.75 66.33 + 4.09 0.0006
High-density lipoprotein cholesterol, percentile 30.83 + 4.04 32.81 +2.79 0.68
Triglycerides, percentile 87.70 + 2.28 80.33 + 3.63 0.04
Fasting blood glucose, mmol/L 4.15 +0.37 3.36 + 0.48 0.2
Basal insulin, yU/mL 29.47 £ 1.14 12.53 + 1.44 0.00001
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Figure 1 — Average level of taste preferences (points)
in children with obesity and physiological body
weight: 1 — sweet taste; 2 — sour taste; 3 — salty
taste; 4 — umami taste; 5 — bitter taste

group it was (3.28 £ 0.08) points, p > 0.05. The average level
of taste preferences for sour taste in the MUO phenotype
was (3.64 £ 0.06) points, and in the MHO phenotype it was
(3.50 £ 0.05) points, p > 0.05. The average level of taste pre-
ferences for salty taste in the MUO group was (3.08 £ 0.06)
points, and in the MHO group it was (3.28 * 0.04) points,
p = 0.05. The average level of taste preferences for uma-
mi in the MUO group was (3.75 £ 0.06) points, and in the
MHO group — (3.84 £ 0.05) points, p > 0.05. The average
level of taste preferences for bitter in children with MUO
was (2.75 + 0.13) points, while in the control group —
(3.24 £ 0.10) points. In children with MUQO, the level of
taste preferences for this taste modality was lower compared
to the group of children with MHO (t = 2.39; p = 0.022;
critical value t = 2.023), Fig. 2.

As a result of the study, in sick children with obesity,
we identified four SNVs of the TAS2R38 gene: rs1726866,
rs713598, rs145970530, rs10246939; the level of CADD
(GRCh37-v1.7) in which is 16.45, 14.97, 5.55, 5.38, respec-
tively (Fig. 3, Table 2).

Figure 2 — Average level of taste preferences (points)
in children with MUO and MHO: 1 — sweet taste;
2 — sour taste; 3 — salty taste; 4 — umami taste;
5 — bitter taste

rs145970530

rs713598  rs10246939 rs1726866

| WHOMN ®WHET mHOMP |

Notes: HOM N — homozygous variant (absence of nu-
cleotide substitutions); HET — heterozygous variant
(single allelic single nucleotide substitution); HOM P —
homozygous variant (biallelic single nucleotide substi-
tution).

Figure 3 — The frequency of occurrence of SNV
TAS2R38 gene (%) in children with obesity

Table 2 — Characteristics of SNV types of the TAS2R38 gene

CADD Clinical
. GnomAD Conse- Base Raw- ey
SNV, ID Position -~ | Ref | Alt (GRCh37- significance
maxPOP quence change v1.7) Score (ClinVar)
No data submitted
rs145970530 |141673074 EAS T | C | Missense |g.5500A>G 5.55 0.29 | for somatic clinical
impact
No data submitted
rs713598* 141673345 EAS C G | Missense | ¢.145G>C 14.97 1.55 | for somatic clinical
impact
No data submitted
rs10246939 141672604 EAS T C | Missense | c.886A>G 5.38 0.27 | for somatic clinical
impact
rs1726866 141672705 SAS G | A | Missense | c.785C>T 16.45 1.91 Benign

Notes: GnomAD_maxPOP — the frequency distribution of TAS2R38 mutations; EAS, SAS — East Asian, South
Asian population groups; Ref — reference allele; Alt — alternative allele; Consequence — functional conse-
quence of the variation in relation to the transcript. The nucleotide changes and position relative to the coding
sequence of the affected transcript in HGVS nomenclature: c. CDS Position Reference Base &gt; Alternative
Base. Example: ¢.223A>T (c. — interpretation for DNA coding sequence). This column is empty if the variant is
intergenic; CADD — combined annotation dependent depletion; * — SNV TAS2R38 are associated with MUO;
GRCh37-v1.7 — Genome Reference Consortium Human Build 37.
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The frequency of the CG rs713598 genotype of the
TAS2R38 gene in the MUO group (OR 1.75; 95% CI 1.1—
6.35) was 1.75 times significantly higher than in the MHO
group, p < 0.05.

Discussion

Numerous genes are involved in the perception of bitter
taste in humans (Table 3), but the TAS2R16 and TAS2R38
receptor genes play the greatest role [38].

The human TAS2R38 gene is located on the long arm
of chromosome 7, q34. The TAS2R38 gene is 1143 nucleo-
tide pairs long, contains one exon and has no introns. The

Table 3 — Characteristics of human genes
of the TAS2R family [6]

Gene GRGRTViY) | length | #Codons
TAS2R1 5:9629109-9630463 1355 300
TAS2R3 7:141463897-141464997 1101 317
TAS2R4 7:141478242-141479235 994 300
TAS2R5 7:141490017-141491166 1150 300
TAS2R7 12: 10954131-10955226 1096 319
TASZR8 12: 10958650-10959892 1243 310
TAS2R9 12: 10961693-10962767 1075 313
TAS2R10 12: 10977916-10978957 1042 308
TAS2R13 12: 11060525-11062161 1637 304
TAS2R14 12:11090005-11091862 1858 318
TASZ2R16 | 7:122634759-122635754 996 292
TAS2R19 12: 11174218-11175219 1002 300
TAS2R20 12: 11149094-11150474 1381 310
TAS2R30 12:11285557-11287243 1687 320
TAS2R31 12: 11182986-11184006 1021 310
TAS2R38 | 7:141672431-141673573 1143 334
TAS2R39 | 7:142880512-142881528 1017 339
TASZ2R40 | 7:142919130-142920162 1033 324
TAS2R41 | 7:143174966-143175889 924 308
TAS2R42 12: 11338599-11339543 945 315
TAS2R43 N/a N/a N/a
TAS2R45 N/a N/a N/a
TAS2R46 12: 11213964-11214893 930 310
TAS2R50 12: 11138512-11139511 1000 300
TAS2R60 | 7:143140546-143141502 957 319
TAS2R2P 7:12530721-12531630 910 ~303
TASZ2R12P | 12:11047542-11048481 940 ~313
TAS2R15P | 12:11117024-11117951 928 ~309
TAS2R18P | 12:11311375-11312293 919 ~303
TAS2R62P | 7:143134127-143135066 940 ~313
TASZ2R63P | 12:11200931-11201855 925 ~308
TASZ2R64P | 12:11229915-11230841 927 ~309
TAS2R67P | 12:11332272-11333061 790 ~ 263

Note. N/a — not available.

TAS2R38 gene encodes a seven-membrane G-protein-cou-
pled receptor. The TAS2R38 protein consists of 333 ami-
no acid residues [9, 39]. The most common SNVs of the
TAS2R38 gene are rs713598 G>C (A49P), rs1726866 T>C
(V262A) and rs10246939 T>C (1296V) (Fig. 4), which de-
termine the diversity of taste sensitivity to phenylthiocar-
bamide (PTC), 6-n-propylthioutacyl (PROP) and chemi-
cally similar chemicals containing a thiourea fragment
(N-C =15) [40].

Alleles encoding the presence of proline, alanine, and
valine residues at positions 49 (Pro49), 262 (Ala262), and
295 (Val295), respectively, of the amino acid sequence of
the TAS2R38 bitter taste receptor molecule, are associated
with the presence of functional activity of the receptor; and
alleles encoding the presence of alanine, valine, and isoleu-
cine residues at positions 49 (Ala49), 262 (Val262), and 295
(Ile 296), respectively, of the amino acid sequence of the
TAS2R38 bitter taste receptor molecule, are associated with
the absence of functional activity of the receptor [41]. The
molecular model of the TAS2R38 bitter taste receptor protein
is shown in Fig. 5.

The functionally active dominant haplotype, designated
by the first letters of the associated amino acid residues in
the bitter taste receptor protein TAS2R38, is called PAV,
and the non-functional recessive haplotype is called AVI.
PAV/PAV homozygotes have a high sensitivity to the bitter
taste PTC/PROP and have a phenotype known as the su-
per-taster phenotype, while AVI/AVI homozygotes are the
least sensitive to bitter taste (non-taster) [43]. Interestingly,
the super-taster phenotype in adults is associated with hig-
her alcohol consumption (OR = 5.15; 95% CI [2.66, 9.98];
p < 0.001) and tobacco smoking (OR = 1.73; 95% CI [1.24,
2.42]; p=0.001) [41].

rs713598

.

rs1726866 rs10246939

A .

Figure 4 — Location of SNV of the TAS2R38 gene

Figure 5 — Molecular structure of the bitter taste
receptor protein TAS2R38 [42]
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Notes: ligand interaction with the bitter taste receptor TAS2R38 leads to the dissociation of heterotrimeric GTP-
coupled G-proteins, such as a-gustducin, B-, y-protein. G-proteins subsequently activate membrane-bound
phospholipase CB2 (PLCP2), which converts phosphatidylinositol 4,5-bisphosphate (PIP2) to diacylglyceride
(DAG) and inositol-1,4,5-triphosphate (IP3). In turn, IP3 binds to its cognate receptor, which is located in the
endoplasmic reticulum (ER) membrane, and induces the influx of calcium ions (Ca*) into the cytoplasm of the cell.
Ca* ions and DAG activate transient receptor potential melastatin channel subtype 5 (TRPM5), causing activation
of voltage-gated Na* channels (VGNC) and, subsequently, due to the influx of sodium ions (Na*) into the cell
from the extracellular space — calcium homeostasis modulators CALHM1/CALHMS3. Activation of the CALHM1/
CALHM3 modulators induces the release of ATP, which excites purinergic receptors on afferent nerve fibers and
causes the sensation of bitter taste [9].

Figure 6 — Intracellular signaling pathways associated with the bitter taste receptor TAS2R38 [7, modification]

Simone Perna et al. [44] demonstrated that in body-
positive people, the frequency of occurrence of the CC, GG
and CG genotypes of SNV rs713598 of the TAS2R3§ gene is
20.3, 29.7 and 50.0 %, respectively. At the same time, bio-
chemical parameters and body composition markers did not
differ between subjects with different genotypes. The shown
distribution of SNV rs713598 genotypes of the TAS2R3§ gene
practically coincides with the results of our study. Adult car-
riers of the minor allele C of SNV rs713598 of the TAS2R38
gene are characterized by a higher threshold for perception
of bitter taste and prefer high-energy foods, such as beer, oil
and dried meat [45].

According to our study results, the heterozygous genotype
of the CG pathogenic variant rs713598 of the TAS2R38 gene
was highly associated with the development of metabolically
unhealthy obesity [45]. Also, Hae Young Kim and Jeong-
Hwa Choi demonstrated that among the Korean popula-
tion, obesity is associated with the SNV genotypes rs713598,
rs1726866 and rs10246939 of the TAS2R38 gene, which are
associated with a decrease in the perception of bitter taste.
In contrast, there is evidence that obesity is accompanied by
a significant increase in the expression of TAS2R38 RNA in
gastric mucosal epithelial cells [46]. At the same time, Mo-
hammad K. Shushari et al. [20] showed that SNVs rs713598,
rs1726866, 1s10246939 of the TAS2R38 gene are not asso-
ciated with body fat mass. Currently, there is no data in the
literature regarding the somatic clinical impact of the SNV
1s145970530 of the TAS2R3S gene.

It is possible that the change in the structure of the
TAS2R38 protein, caused by the presence of an alanine resi-
due at position 49, differently affects the activity of intracel-
lular signaling pathways in different cell types. It is known
that activation of the TAS2R38 receptor leads to disruption
of intracellular signaling pathways that cause the sensation
of bitter taste and regulate numerous metabolic processes,
including lipid metabolism (Fig. 6).

It has been established that TAS2R is expressed not
only by taste bud cells, but also by other extraoral cells,
including adipocytes of adipose tissue, which allows us to
assume that TAS2R is involved in the regulation of adipo-
genic processes. It has been shown that bitter substances
induce adipogenesis, and mutations in bitter taste receptor
genes are accompanied by inhibition of the differentiation
activity of precursor cells into mature adipocytes. In obese
people, increased expression of the TAS2R3§ gene in adi-
pocytes is observed, which is associated with adipocyte
hypertrophy and the development of adipocyte pathology
[40, 46—50].

Raffaella Cancello et al. [51] studied the expression of
the TAS2R38 gene in subcutaneous adipose tissue (SAT)
and visceral adipose tissue (VAT) adipose tissue from 32
obese and 18 lean individuals, in whom the SNV rs713598
was identified. The authors demonstrated that the level of
TAS2R38 mRNA concentration was significantly higher in
both SAT and VAT adipocytes from obese individuals. The
level of TAS2R38 mRNA expression was not associated with
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Mutated protein
TAS2R38
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A4 A

Obesity and the development of metabolic disorders

Figure 7 — The influence of the CG rs713598
genotype of the TAS2R38 gene on the development
of metabolically unhealthy obesity

SNV rs713598. It was found that bitter agonists induce sig-
nificant delipidating and inhibit lipid accumulation activity
in differentiated adipocytes.

We believe that the disruption of the functional activity
of the TAS2R38 receptor, which is caused by a change in the
amino acid sequence due to the presence of SNV rs713598,
is accompanied by a deviation of intracellular signaling path-
ways in adipocytes, which leads to increased lipid accumu-
lation and the occurrence of metabolic disorders (Fig. 7).

Conclusions

Thus, a decrease in taste preferences for sweet, salty and
bitter foods is associated with the formation of obesity in
children, and de-escalation of preferences for bitter and salty
foods is characteristic of children with a metabolically un-
healthy phenotype.

A feature of the structure of obesity phenotypes among
the children we examined is the prevalence of the MUO
phenotype (58.3 %) by 1.4 times, which emphasizes the need
to introduce preventive measures in this target group aimed
at stratifying cardiometabolic risk.

The contribution of SN'Vs of the salt taste receptor gene
(transient receptor potential cation channel subfamily V
member 1) requires further study among children with dif-
ferent obesity phenotypes.

SNVs of the bitter taste receptor genes determine the
trajectory of body fat development. Four SNVs (rs713598,
1s1726866, rs10246939, rs145970530) of the bitter taste re-
ceptor gene TAS2R38 have been identified in obese children.
The single nucleotide variant rs713598 is associated with the
development of a metabolically unhealthy obesity phenotype.
The CG genotype rs713598 of the TAS2R3§ gene is associated
with an increased risk of developing cardiometabolic disorders.

It is likely that the synthesis of the mutated protein of
the bitter taste receptor TAS2R38 leads to impaired lipid
metabolism, contributing to excessive accumulation of lipids
in adipocytes.
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AHIMPOBChKA ASPXKQABHM MEANYHM YHIBEPCUTET, M. AHINPO, YKpQiHa

MopyLeHHS CMAKY B AiTeN 3 OXXUPIHHAM:
reHeTU4Hi acnekTn peuenuii

Pe3siome. Axmyaavnicms. YucieHHi OMHOHYKJICOTUIHI BapiaH-
T (single nucleotide variants — SNV) rena wiena 38 petenitopa
cmaky 2 (taste 2 receptor member 38 — TAS2R38) 3ymMoBII0I0TH
(hbopMyBaHHSI iHAMBiTyaTbHUX OCOOJMBOCTEN CIIPUMHSITTS TipKOTO
cMmaky. Mema: nocninuti acomianii SNV rs10246939, rs1726866,
rs713598 rena TAS2R3§ i3 pu3sMKoMm poO3BUTKY MeTaOOJIiYHO He-
310poBoro oxXupiHHs (metabolically unhealthy obesity — MUO)
y niteit. Mamepiaiu ma memodu. O6¢rexerno 400 miteit BikoM
6—18 pokiB, 3 IKMX MPOoJTiIKoBaHO 350 MaLi€HTIB 3 OKUPIHHIM.
Kontponbhy rpymy ctanoBuiu 50 miteit 6e3 oxxupinas. Cepen na-
LIEHTIB 3 OXXUPIiHHIM 3a pekoMeHaauismu KoHcopuiymy IDEFICS
oyu cchopmoBani asi miarpynu: 3 MUO (n = 204) ta MeTaboIiYHO
310pOBUM OXMpiHHSIM (metabolically healthy obesity — MHO)
(n = 146). PiBeHb CMaKOBUX yI0100aHb BU3HAYAIIM 32 OITUTYBAJIb-
HukoMm FBPQ. bazanbpHy riikemiio, iHCyTiHeMil0 TOCITiIKYBaIn
iMYHOXiMiYHMM METO/IOM 3 €JI€KTPOXEMITIOMiHECLIEHTHOIO AeTeK~
1Ii€10, YMICT JIIMOIPOTEiHiB BUCOKOI IIUIBHOCTI i TPUTITLIEPUIIB —
(epMEeHTAaTUBHO-KOJOPUMETPUYHUM METOIOM B JabopaTopii

Synevo ([IHinpo, Ykpaina). SNV rena TAS2R38 ineHTrdikyBamm
IMOBHOTEHOMHUM CEKBEHYBAHHSIM HAaCTYITHOTO MOKOJiHHS B 52
mauieHTiB (31 — i3 MUO Tta 21 — i3 MHO) B na6opatopii CeGat
(Trwo6inreH, HimeyunHa). Pesyasmamu. Cepenni piBHi (M £ m)
CMaKOBHUX YIOA00aHb y rpyrax MOPiBHSHHS 32 OMUTYBaJIbHUKOM
FBPQ BiporigHo BiIpi3HsUIMCh 10 COJIOAKOTO (Y AiTeil 3 OXMpPiH-
HsaM — (3,36 £ 0,08) Gana, y rpyi koHTposio — (3,74 = 0,07) Gana,
p < 0,002) Ta ripkoro cmakiB (y miTeil 3 OXXUPIiHHSIM CTaHOBMIU
(2,77 £ 0,15) 6ana, y koHTposbHilt rpyni — (3,37 £ 0,15) 6ana,
p <0,00013). Cepenni piBHi cMakoBuUX yrono6aHs y aiteii i3 MUO
nopiBHsIHO 3 AiTbmMu 3 MHO BiporigHo BiApi3HSIUCH A0 TipKOTo
cMaky — BignoBinHo (2,75 + 0,12) 6ana npotu (3,24 £ 0,05) Gana,
p < 0,02. Inentudikoano yorupu SNV rena TAS2R38: 1713598,
rs1726866, rs10246939, rs145970530. Bucnosxu. I'enotun CG
1s713598 rena TAS2R38 noB’s13aHU i3 MiABUILIEHUM PU3UKOM
po3putky MUO Ta KapaioMeTabo1iyHUX ITOPYIICHb.

Kiiro4oBi cjioBa: miti; 0XUpiHHS; OMHOHYKJICOTUIHI BapiaHTH;
yjieH 38 pelienTopa cMaky 2
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NMepeBaru iHTePBAAbHOIO rOAOAYBOHHS
TO HePAPMAKOAOTYHOT KOpeKL,ii
XAPYOBOI NOBEAIHKM B MEHEe AXKMEHTI O)XKUPIHHS

Pestome. Ha ocHosi aHaniay nitepatypHux gxepen 3 6a3 gaHnx Pubmed, MedLine, The Cochrane Library,
Embase HaBofAaTbCA 3ararsibHi MofIOXKeHHs LLoA0 eheKTUBHOCTI PIBHUX PEXUMIB IHTepBasibHOro roso[yBaHHs B
MEHEKMEHTI MeTaboslivHHOro CUHAPOMY U OXUPIHHSA. IHTepBasibHe rosofyBaHHs € NepcreKTUBHOK CTpaTterieto
MoKpaLLaHHs1 MeTabosliqHNX rnapameTpiB y naLieHTIB 3 OXXUPIHHAM. [JaHe 3axBoproBaHHS M0B’A3aHe 3 rnepen4acHoro
CMEPTIO, NiABULLEHHSM PU3UKIB PO3BUTKY LYKPOBOro fiabeTy, cepLeBo-CyANHHUX 3axBOPoBaHb, AESKUX BUAIB
3/105IKICHUX HOBOYTBOPEHb | € pe3y/IbTaTtoM CKagHoI B3aemMogii MiX GionoriyHUMU, reHETUHHUMMU, €KOSI0TTHHUMM
Vi noseniHkoBuMy thakTopamu. OXUPIHHA € CKagHUM, 6aratohakTOPHUM XPOHIYHUM PO3/1a[0M, SIKUM BaXXKO
nigRAaETbCA NiKyBaHHI0. AKLEHTYETbCS yBara Ha ToMy, L0 nayieHTy i3 3arBO0 Baroto MNoBUHHI 06paTv Takui LUSX
BHWKEHHS Baru, Skuvi im 6ys10 6 fierLue BKIYUTU Y CBIiV MOBCAKAEHHWV Criocib XUTTS, W06 oTpumaty nepesarm
KOpeKUii xap4yBaHHS B JOBrOCTPOKOBIV NnepcreKkTusi. JOCimKeHHs y copepi 3HKXeHHS Barn, To6To HaBMUCHOIoO
3MEHLLIEHHSI Macy Tifa vi yrnpasJiiHHS Baroro, Lo[o AOBroCTPOKOBUX rigxoaiB Ao nigTpUMKY 340p0OBOI Baru, Ko-
pekuii xap4oBoi NoBeAiHKM, BU6OPY ONMTUMASILHUX PEXUMIB Xap4yBaHHS i rofofyBaHHs CTPIMKO pO3BUBAIOTLCS 3
0CO6JINBUM aKLLEHTOM Ha MCUXOJIOTHHNX HarnpsMKax poboTu 3 rnayieHTamu. Y gaHomy ornsagi nogaHui ornvc pe-
3ynbTaTiB JOCIKEHHS HAVMOLUMPEHILLNX PEXUMIB IHTEPBAsIbHOIO rofoAyBaHHs, aHasi3 e(beKTUBHOCTI JIETUHHUX
peKoMeHgawivi | BUSHa4eHe micue ricuxoteparnii B JOBroCTPOKOBOMY BEAEHHI MNALi€HTIB 3 OXUPIHHAM.

Krno4oBi crnoBa: oxupiHHs; niKyBaHHS OXUPIHHSI;, METa60sIiqHUI CUHAPOM; IHTepBaslbHe rofiof[yBaHHs; Xap4oBa

rnosefiHka

Bctyn

3a ocTaHHI YOTUPU ACCSATUITITTSI CIIOCTEPIra€EThCsSI 3Ha-
YHE 3pOCTaHHS HmolMpeHocTi oxupinzs [1]. HamMipHa Bara
1 OKMPiHHS MOXYTb TTPU3BECTH JIO TTEPEIUaCHOI CMEpPTi, a
TAKOX OB’ 13aHi 3 MiIBUILIEHUM PU3UKOM KapIioMeTado -
HUX 3aXBOPIOBaHb, IIyKPOBOTO AiadeTy 2 TUITY, AUCTIIiIeMii,
OCTE0apTPUTY, IEMEHIIil, AeTPecii Ta AeSIKUX BUIiB OHKOJIO0-
riuHoi maroorii [2]. Kpim Toro, oxxupiHHs cepen aiTeii cTaao
BCECBITHBOIO TTPOOJIEMOIO OXOPOHU 310pOB’sl. OXKUPIiHHS B
nefiaTpUyHil TOMyJIsLii TaKOX MOB’sI3aHe 3 HU3KOI0 Me-
TabOJIIYHMX 3aXBOPIOBaHb Ta iHBATIIN3AIIIEI0 B TOPOCIOMY
Bii [3]. OxupiHHS — 1ie cKiIagHe GaraToakTopHe 3aXBO-
proBaHH [4]. Tomy miarHOCTHUKA OXMPiHHSI MOXe OyTH He
TaKOIO MPOCTOIO, SIK 3MAETHCS HA TIEPIIU OIS 30Kpema,
OLIIHKA OXUMPIiHHS HE MOXe 3aJIeXKaTH JIMIIE BiJl aHTPOIIOMe-
TPUYHUX NTapaMeTpPiB, BOHA MMOBMHHA BKJIIOYATH TOUHY OLIiH-
Ky MeTaboJliyHOro cTaTtycy. byso BumineHo pi3Hi heHOTUIIN
OXMPIHHS, KOXEH 3 SIKUX Ma€ crieliuiyHuii BIUIMUB Ha MeTa-
0OJIiYHI TapaMeTpH i1 ceplieBO-CyIUHHI pu3ukiu [S]. Ocobu,

SIKi CTPaXKIAIOTh Bill MeTaOOIIYHO HE3MOPOBOIO OXMPIiHHS
(metabolically unhealthy obesity, MUQ), MatoTb migBuile-
HUI PU3UK PO3BUTKY CEPIIEBO-CYAMHHUX 3aXBOPIOBAHb,
KUJTBKOX THUITIB paKy i METabOJIiYHOTO CUHAPOMY, TOMi SIK
(beHoTH MeTabOTIYHO 3M0POBOTo OXXKMUPiHHS (Mmetabolically
healthy obesity, MHO) noB’s13aHmii 3 HU3bKMM KapaioMe-
Ta0OJIYHUM PUBMKOM. BijbIIicTh 0Ci0 3 OKMPIHHAM MalOTh
¢enorunn MUO. Yacrora ¢penorunny MHO 3Haxonutbcs B
mexax 10—20 %. 13 yacoMm nTpubIM3HO B TPHOX UBEPTEii 0CiO
3 YMOBHO 3JI0POBHM OXWPiHHSIM BOHO MEPETBOPIOETHCS Ha
dbenorun MUO. OXxupiHHS IPU3BOJIUTD 10 CKOPOUYEHHS
TPUBAJIOCTI >KUTTS BHACTIIOK KOMOPOiTHOCTI, OMHAK PiBEHb
CMEPTHOCTI Bifl ITATOJIOTIYHOTO OXKMPiHHS BUIIUI CEpel MO-
JIONVIX JIIOAEH, HiX y JIoAei cTapIioro Biky. K Haciimok,
CepemHsl 3aXBOPIOBaHICTh HA METaOOIIYHUIT CMHAPOM 3pO-
cTa€e 1pu 1,5-KpaTHOMY TiIBUILIEHHI PU3UKY CMEPTI Bifl yCiX
MPUYMH y Nalli€EHTIB 3 1aHOIO MaToJjorieto. IHcymiHope3uc-
TEHTHICTb, SIK TIPOBITHUIT YNHHUK META0O0IIYHUX TTOPYIICHb,
PO3BUBAETHLCS MEPEBAKHO MPU LIEHTPATBHOMY HAKOMTMUYEHHi
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Kupy B opratizmi. [1amienTn 3 derorunom MHO uyTnusi mo
iHCYJIiHY, SIK i 3A0POBI JIIOJU 3 HOPMAJILHOIO Baroto, MarTh
HIDKYMI BMICT BiCLIepaJIbHOTO XXKMPY i HU3bKUI pU3HUK CepIie-
BO-CYIMHHUX YCKJIATHEHb ITOPiBHSIHO 3 OiTBIIICTIO MAIiEHTIB
denorunry MUO [6].

BinmosinHo 10 ByI/ieBOIHO-iHCYIIHOBOI MO/IETi OKUPiH-
H$1 TiABUILIEHE CMiBBiIHOILIEHHS KOHIIEHTpaLliil iHCYIiHY i
TJIIOKATOHY TTiCJIST BXUBAHHS TKi 3 BACOKUM IJTiIKEeMiYHUM Ha-
BaHTaXXeHHSIM CITPSIMOBYE METa00JIiYHi CyOCTpaTH Bill OKHC-
HEHHSI 10 HAKOTIMYEHHSI B XKMPOBiii TKaHuHi [7]. [lieTa 3 Bu-
COKMM BMiCTOM IIBMIKO3aCBOIOBAHUX BYTJICBOIIB ITiABUIIYE
BiIHOIIIEHHS iHCYJIiHY 10 IJIIOKAroHy, 3MilllyI0uu PO3MOIii
eHeprii B 0iK 30epiraHHs B XKMPOBIiil TKAaHWHI. SIK HACTiIOK,
TOJIOJ 3pOCTAE, a MIBUIKICTb META00Ji3MY CIIOBUIbHIOETHCS
B cripo0i opraHizmy 36epertu eHepriio [8, 9]. BBaxkaeThcsl,
110 1Ie¥ CTaH MPU3BOAUTH 10 30LIBIIEHHS Baru, 0COOJIMBO
cepen ocib, y SIKuxX BUCOKa 0a3ajibHa cekpellis iHcyainy [10].
PesynbraTit 1oCimKeHb MiIKPeCI00Th MOTEHIIIHY BaXk-
JIMBICTh JIXKepeJs BYTJEBOMAIB Y paKypcCi 1OBrOCTPOKOBOIO
KOHTPOJIIO Baru, oCo0JIMBO B JIiofeit 3 oxkupiHHIM. O0Me-
JKEHH$ IOIAaHOTO LIYKPY, MiACOJOIKEHUX HaMoiB, padgiHo-
BaHMX IIPOAYKTIB i KPOXMAJIMCTUX OBOYIB Ha KOPUCTD LiJIb-
HO3EPHOBUX IPOAYKTIB, (PPYKTIB i HEKPOXMAJTUCTUX OBOYiB
MO2K€e TTO3UTUBHO BIUIMHYTH Ha MEHEIKMEHT OKUpiHH [11].
30iIbIIEHHS CIIOKMBAaHHS BYTJIEBO/IIB 3 BUCOKUM TJTiKeMid-
HUM iHAEKCOM IIPU3BOJIUTH A0 TOPMOHAJIbHUX 3MiH, SIKi
CIIPUSTIOTH 30UIBIICHHIO XKUPOBUX BiIKJIaAeHb, ITOCUIIOIOThH
BiUYyTTS FOJIOAY i 3HUXXYIOTh BUTpaTH eHeprii. Hezpaxkarouun
Ha BiIICYTHICTb JOBIOCTPOKOBUX PE3YJIBTATIB, TOCIiIKEHHS
JIEMOHCTPYIOTh OUIBIILY BTpATy Barv Mpy JOTPUMaHHI Di€TU
3i 3HVDKEHUM TJIiKeMiYHUM HaBaHTaXKEHHSIM ITOPiBHSIHO 3
HU3bKOXUPOBUMH JlieTaMu. JIOCTYITHI pe3yJibTaT 3 TPUBOLY
BUBYEHHSI BYTJIEBOJHO-1HCYJiIHOBOI MOJIEJi OXUPIHHS, SIK
MPaBWIIO, TIOKA3YIOTh META0O0IIYHI IIepeBark PeKUMiB Xapuy-
BaHHSI 3 HU3bKUM IJTIKEMiYHUM HaBaHTaXXeHHsM [7]. 3rimHo 3
BYIJIEBOJTHO-IHCYJTIHOBOIO MOJIEJUTIO, KOHTPOJIb HAJl IKICHUM
CKJIaJIOM PalliOHy MOXe AaTH Kpalluii pe3ybTaT MOPiBHIHO
3 KOHTPOJIEM 3arajibHoi KiIbKOCTi CIoXuToi eHeprii. [1pu
3MEHIIIEHHI IHTEHCUBHOCTI aHA0OJIIYHUX TIPOIIECIB 32 J10-
TMOMOTOIO TI€ETU 3 HU3BKUM BMiCTOM MPOCTUX BYIJIEBOIB
3HIDKYETHCS BIMIYTTS TOJIOMY, 30UTBIIYETHCS BUTPATa €Heprii.
[IpakTUYHOIO CTpaTerielo Moxe OyTH 3aMiHa MPOIYKTIB 3
BUCOKUM TIJIiKeMIYHUM iHAeKcoM (padiHoBaHi 3epHOBI IIPO-
TYKTH, BUPOOU HA OCHOBI KapTOTUTi, IIyKpU) Ha MPOIYKTH
3 BUCOKMM BMIiCTOM XUpY (HaIlpuKJjaa, TOpixu, HACiHHS,
aBOKaJI0, OJIMBKOBA 0J1ist). JI71s1 Trofieit 3 BUCOKO0 06a3aIbHOI0
CeKpelli€lo iHCYIiHY a00 TSKKOIO iHCYIiHOPE3UCTEHTHICTIO
ONTUMAJIbHUM MOXKe OyTH OIBII CyBOpe 3HMKEHHSI CITO-
>kuBaHHS ByriieBoiB [12]. pu oliHIOBaHHI BIUIMBY Ji€T 3
Pi3HUM CITiBBiTHOIIIEHHSIM BYIJIEBOMIB ITiJl YaCc 3HUKEHHS
Baru nipotsirom 20 THXKHIB BUEHI OTpUMAIK pe3yJbTaTh, sIKi
MoKazajiu, 1110 3MEHIIIEHHS BMiCTy BYIJIEBO/IIB Yy 1Ki 301IbIIIyE
BUTPATH €Heprii i yac Kopekilii Baru. PisHu1s B 3araiib-
HMX BUTpaTax eHeprii craHoBua: 91 KKaj/AeHb B yUaCcHU-
KiB, IKUM OyJIO IPU3HAYCHO IMOMipHY BYIJICBOIHY HI€TY, i
209 kKkaJi/meHb y TUX, XTO JOTPUMYBaBCSI HU3bKOBYIJICBO/I -
HOTO XapyyBaHHSI. 3arajbHi BUTPATU €HEPTii Bimpi3HsUIMCS
3aJI€XKHO BiJl IETU i B CEpeIHbOMY CTAHOBUJIU 52 KKaJl/eHb
Ha KOoXxHi 10 % 3MEeHIICHHST YaCTKU BYIJICBOIIB Y PallioHi
[13]. Leit edbeKT y3romKy€eThCs 3 pe3yabTaTOM, OTPUMAHUM

Y DOCIIKEeHHI, sIKe TprBajo noHaxa 20 THKHIB 3 METOIO BU-
BUEHHSI BUTpAT €HEPril MpU TOTPUMaHHI Ti€ETU 3 PiI3HUMU
MPOIOPLISIMU BYIJIeBOAIB. 3arajgom 164 ydacHUKU 3 Ha-
MipHOIO Baroro abo oXXHMpiHHIM, sIKi BTpaTiiu > 10 % cBoel
MacH Tijla Ha rinmokanopiitHiit mieti (45 % Byraesomnis, 35 %
JKUPIB i 25 % OINKIB) i yac MOYaTKOBOI a3yl MOCTimKeHHST,
y IOAJIBILIOMY OYJIM BUITAAKOBUM YMHOM OYJIM PO3MOIiIeHI
Ha TpM TUNM xap4yyBaHHs. KoxkHa mieTa mepembavaia pi3Hi
YaCTKU BYIJIEBOMIB: HU3bKOBYIIIeBomHa (20 % ByTIJIeBOIIB,
60 % >xwupiB), momipHo-ByrieBonHa (40 % ByreBonis, 40 %
KUpiB) a00 BUcOKoByIieBoaHa (60 % Byriesonis, 20 % xu-
piB) 3i cTanoro yactkoro 6inka — 20 %. [1poTsirom HacTyIm-
Hoi 20-TIXHEeBOI (ha3u JOCTIIKeHHS eHepreTUYHa IiHHICTh
pallioHy yYacHMKiB KOpUTyBajacs 3 METOIO MiATPUMKU
Barv B Mexkax IoYaTKOBOTO 3HaueHHs (Bara ITicjisl BTpaTh
10 % =+ 2 xr). CrioyaTKy MOKa3HUK pO3paxyHKOBOI OTPeOU B
eHeprii (EER) He Binpi3HsIBcs 3a1€XKHO Bin i€TH. 3 IeCSTOro
I10 IBaILSTHI TYKIEeHb IToka3HuK EER OyB 3Ha4HO BUIITM
y TPYIli HU3bKOBYTJIEBOIHOI €T MOPiBHSIHO 3 BUCOKOBYTJIE-
BOJITHO10, KoJiuBarouurch Bin 181 1o 323 kkan/nexs | 14]. Bapto
BiI3HAYUTH, 11O IpeJliH OYyB 3HAYHO HUKYMM B TPYITi Ti€TU 3
HM3bKMM BMiCTOM BYTJIEBOMIB TTOPiBHSHO 3 TUMHM, XTO Xap-
YyBaBCsl TIPOAYKTAMM 3 BUCOKUM BMICTOM TIPOCTUX LIyKPiB.
JlenTyH Takox OyB 3HAYHO HIDKYMM B YIaCHUKIB, SIKi TOTpU-
MyBaJIMCSI JTIETU 3 HU3bKUM BMiCTOM ByIJieBoiB. HayKoBlii
TIAIIUIM BUCHOBKY, 110, 3TiIHO 3 BYIJIEBOAHO-iHCYJiHOBOIO
MOJIEJITIO, 3HMKEHHS BYIJICBOMIIB Y 1Xi 30i/IbIIIyE BUTpaTU
eHeprii mia yac cxyaHeHHs1. Lleit MeTaboiyHMi eheKT Moxke
IMOKPAIIIUTH YCIIiX JIIKyBaHHS OXHUPIiHHSI, OCOOJIMBO Cepel
THX, XTO Ma€ BUCOKY CeKpellito iHcyiny [13].

OxupiHHS — 1e 0araTorpaHHU, MOJIieTiONOTiYHUMI
po3Jiaj, CIpUYMHEHU 1K HeMoaudikoBaHUMU (aKTopa-
MU, TAKMMU SIK TeHETUYHA CXWJIbHICTh, TaK i MOaU(piKoBa-
HUMH (aKTOpaMH pU3UKY (piBeHb (i3MIHOI aKTMBHOCTI,
pallioH, HeOCTaTHICTh CHY, MPUIIOM TTIEBHUX MEIMYHUX
IpenapariB, COlliaIbHO-eKOHOMIUHUI CTaTyC, PiBeHb CTpe-
Cy ToI110). Y OLIBIIOCTI BUIAIKIB, BKJIIFOUHO 3 TTOJiITeHHUM
OXUPIiHHSM, Ha (paKTOPH, 1110 CIIPUSIIOTH PO3BUTKY OXUPiH-
Hs1, MOXHa BriiuBatu [ 15]. JlikyBaHHSI OXMpiHHS Mae Oyt
CIpSIMOBaHE Ha YCYHEHHST MOAM(DiKOBaHUX (PaKTOPiB pu-
3UKy. Bucokuii piBeHb Di3sMIHOI aKTMUBHOCTI, MOHITOPUHT
Macu Tijla i KOpeKIlisi Ti€ETHU OB sI3aHi 3 TOBTOCTPOKOBOIO
BTpartoio Baru [16]. [li€Ta € OMTHUM 3 OCHOBHMX 3MiHHUX
napaMeTpiB JIIKyBaHHSI OKUPiHHS 1 pa30M 3 XapuyoBOIO O~
BEIiHKOIO € BaXKJIMBOIO AETePMiHAHTOIO HAAMipHOI Baru
[17, 18]. 3a nanumu BOO3, 0CHOBHI 11iJ1i 310POBOTO Xapuy-
BaHHSI MAIOTh BKJIIOYATU 301JIbIIEHHSI CTTOXUBAHHSI KOPHUC-
HUX XUPIB, TOCTAaTHE CIIOXWBAHHS (PPYKTIB, 30iLIbIICHHS
CIOXUWBaHHSI 6iJKa POCIMHHOIO MOXOMKEHHS (0000BUX i
ropixiB), a TaKoX MiHiMi3zallito agkorosmio [19].

Cepen BUBYEHUX CUCTEM XapuyyBaHHSI cepe3eMHOMOD-
ChbKa Jli€Ta BUIUISIETHCS SIK CIIPUSTIMBUN peXUM BUOOpY
TMPOYKTIB Yy pO3pi3i yIpaBJIiHHS pU3MKaMU CePLIEBO-CYINH-
HUX 3axBopioBaHb. Cepen3zeMHOMOpPChKA Ji€Ta — 11e MPUKIIaj
TOTO, SIK Xap4yOBi Tpaguilii, IKi (DOPMYBAJIUCS CTOJITTIMU,
MOXYTb JISITTU B OCHOBY Cy4aCHUX HayKOBO OOI'PYHTOBAaHUX
ITIXOMIIB A0 3M0POBUX MOJEJIEI XapuyBaHHS i CIIOCO0Y XKUTTS
[20]. HoBi Moneni cepen3eMHOMOPCHKOI Ti€TH rependavaoTh
00MEXXeHHSI IIyKpY, COJi I aJKOTodI0, 1100 BUKIIOUUTH iX
MOXKJIMBUI BIUIMB Ha XpOHIUHI 3axBopioBaHHsI. HaToMicTh

Tom 59, N2 3, 2025

www.gastro.org.ua, https://gastro.zaslavsky.com.ua 59



Oragam 1a Aekuii / Reviews and Lectures

aKIICHTYETbCS yBara Ha pOCIMHHUX MPOAYKTaX, BKIIOYHO
3 (hpyKTaMu, OBOYAMHU, LIiJIbHO3EPHOBUMHU, OOOOBUMM it
OJIMBKOBOIO OJIE€I0 MEPIIOro BiIKMMY, 110 BimoOpaxae ix
icToprYHe i1 HayKOBe 3HaYCHHSI B CepeI3eMHOMOPCHKIlt JTi-
eTi. [Ipn noTpuMaHHi cepea3eMHOMOPCHKOI TiETU iCHYIOTh
TeBHI OOMEXXEHHSI 010 CITOXKUBAHHS YEPBOHOTO, OCOOJIMBO
00p0o0JIcHOTO, M’sIca i TBAPUHHUX XUPIB. [103BOJIEHO TAKOX
MOMipHE CIIOXWBAHHS pUOM, IITUIII i1 MOJIOYHUX IIPOIYK-
TiB [21]. CepenzeMHOMOpCHKA Ji€Ta, Oarata MpUPOTHUMU
AHTUOKCUIAHTaMU, TaKOX OyJjia MOB’si3aHa 3 MO3UTUBHUM
BIUIMBOM Ha po3Jiafan, 0OyMOBJIEHI OXXUPIHHAM. 3aBASIKA
MO3UTUBHOMY BIUIMBY Ha (DaKTOPU PU3MKY CYITUHHUX | METa-
0OJIIYHUX MOPYILIeHb, BKIIOYHO 3i 3HUKEHHSIM PiBHSI JIiITiIiB
Yy CUPOBATLi KPOBi, PiBHS TJIIOKO3W B KPOBi HaTIIIE, apTepi-
aJIbHOTO TUCKY, PE3UCTEHTHOCTI 10 iHCY/IiHY, TOTPUMAaHHS
JMAHUX TIETUYHUX TTOCTYJIaTiB OYJ10 MOB’s13aHE 31 3HUKEHHSIM
CeplIeBO-CyAMHHOI 3aXBOPIOBAHOCTI I IMMOKpaIllaHHSIM MeTa-
0oJ1iYHOTO MpOodito, 10 aKTyaJIbHO B PO3pi3i ypaBIliHHS
oxupiHHsaM. CepenzeMHOMOPCHKa Ai€Ta MO3UTUBHO BILIMBAE
Ha KUIIKOBY MiKp0OOiOTy i iMyHHY CUCTEMY, 3HAUHO 3MEH-
LIYIOYM MEiaToOpu 3anajeHHs, SKi € CIUIbHUMU JaHKaMU
17151 6araThoX 3aXBOPIOBAHb, ITOB’SI3aHMX 3 OXKUPIHHIM [22].
[lepeBaru it 0COOJMBOCTI Pi3HUX JIETUYHUX PeKOMEHIAIliN
€ MPeaIMEeTOM BUBUYEHHS OaraTboxX HayKoBIIiB. OgHAaK IOpyd
i3 pallioHOM BaKJIMBY POJIb BilirpaloTh PeXXUM XapuyBaHHSI
i XapyoBi 3BUYKMU, SIKi TAKOX HajexXaTb 10 MOAUDIKOBAaHUX
dakTopiB oxupiHH: [23]. MeTolo 1Ii€i CTaTTi € OIJIsII cydac-
HUX JAHUX LLIOI0 BU/iB iIHTEPBAJIBHOTO rOJIOYBaHHSI, IXHbOT
e(eKTUBHOCTI B yIIPaBIiHHI 3aliBOIO Baroio, a TaKOX aHali3
HaIpsIMKiB He(hapMaKOJIOTIYHMX METOIB KOPEKIIil XapuoBoi
TMOBEAiHKMU.

MarTtepiaau Ta MeToAmn

J71s1 TArOTOBKY IIHOTO OIJISIAY OYIIo BimiOpaHo 53 mxke-
peJia g BKJIIOYEHHSI B poOOTY BiIIOBIIHO 1O KPUTEPIiiB
peneBaHTHOCTI. [lomyk JiTepaTypu mpoBoOMBCS B 0a3ax
PubMed, Scopus i Google Scholar 3a KJTI0O4OBUMU CJIOBAMMU:
metabolic syndrome; obesity treatment; fasting; interval fast-
ing; intermittent fasting. [lo aHatizy BKITIo4aaucs iepeBaxkKHO
OpUTiHAJIbHI JOC/IIKEeHHS i1 OIJISIIOBI CTATTi, OMy0OJIiKOBaHi
MPOTATOM OCTaHHIX 7 POKiB, a TAKOXK OKpeMi (hyHIaMEHTaIb-
Hi my6uikauii. OLiHIOBaIUCS 3MiHM JTIiMiA0rpamMu, MOKa3HU-
KiB BYIJIEBOIHOTO OOMiHY, MacH Tijla, eHEPTOBUTPAT, PiBHIB
TOPMOHIB TIil Yac JOTPUMAaHHSI iHTEPBATBHOTO TOJIOTyBaH-
He. [Ipu anamizi pitepatypu Oyn10 BUSIBJIEHO KiIbKa CyTTE-
BUX oOMexeHb. [lo-nepiie, icHye nucbanaHc y BUBHaUEHHI
MOHSITTS iIHTEPBAJILHOTO IOJI0AYBaHHS i 1Oro pi3HOBUIIIB.
BinbiicTh JAaHUX CTOCYETHCS TOJOMYBAHHS 3 OOMEKEHHSIM
y 4aci, ToIi SIK TOJIOAYBaHHsI yepe3 IeHb i mie€Ta 5 : 2 € MeHIIT
ormcanumu. [lo-nmpyre, 3HauHa yacTUHA POOIT Oa3y€eThCs HA
KOPOTKOTPUBAJIMX BTPYYaHHSIX, 110 OOMEKYE eKCTparoJsi-
1110 pe3y/bTaTiB Ha JOBrOCTPOKOBY IEPCIEKTUBY.

3B’30K MidXK PeXXMMOM XAPYYBOHHS
i PO3BUTKOM OXXUPIHHS

[TutaHHs PO Te, UM BIUIMBAE PEXUM XapuyBaHHS Ha
PO3BUTOK OXMPiHHS, 3aJUINAETHCS cynepewinBuM. [1pu-
MyCKaloTh, 1110 MOBEIiHKOBI XapaKTePUCTUKU TUX, XTO iCTh
Mi3HO, MOXYThb OyTU MOB’s13aHi i3 3aliBOIO Baroio. ¥ HeaaB-
HBOMY JIOCIIIIKEHHI BIIepIlle BUBYAIU 3B’ 130K MiX Mi3HIM

TIPUIIOMOM IXi Ta 3araJIbHUM CITOXKMBAaHHSIM eHeprii (total
energy intake, TEI), innekcom macu Tina (IMT), xapuoBu-
MU 1 TICMXOCOLIaJIbHUMHU XapaKTepUCTUKAMU YYAaCHUKIB.
PesynbraTn mokazanu, mo Buinuii Bincorok TEI mpoTsi-
roM Beuopa OyB IMO3UTHUBHO MOB’SI3aHUI 3 IMiIBUILEHHIM
IMT. Ili3Hiit mpuiioM 1Xi TaKoX OyB MOB’SI3aHUI 3 BUILOIO
CIPUMHATIUBICTIO 10 roJjioay, crtpecy i Tpusoru. Lle no-
CIIIIKEHHS CBITYUTD PO Te, IO Mi3HIM IpUitoM 1Xi MoxXke
BIUTMBATU Ha OXMPIHHS Yyepe3 30iIbIIeHHS CIIOXUBAHHS
€Heprii, a HeONTUMaJIbHi PUCH XapuyOBOi MOBEIiHKN MOXYTh
MOSICHUTH CXWIBHICTB 10 mepeinanHs. [1pu po3risimi tuiie
KiHOK pe3yJbTaTu BKa3yBaju Ha Te, 1110 KOXEH BiICOTOK
3o0iabmeHHss TEI micnst 17:00 mpus3BoauTh 10 30ibIIEHHS
CMOXWBAHHS eHeprii mpubau3Ho Ha 12 Kkan/neHb. s
nmoanuHu 3poctoM 1,75 M 36inbmenns TEI Ha 5 % nicnsg
17:00 mpu3Beae no 36inbIeHHsS Macy Tijta Ha 0,12 kT [24].
3 ormIsioy Ha 1Ii pe3yJabTaTy Yac IMpUMoMy Ki Moxke OyTu
BaXJIMBUM (haKTOpPOM, SIKWIA CJIif BpaXOBYBATH ITi/I yac Jii-
KyBaHHSI O>KMPiHHSI.

JlekinbKa IMpoLeciB MOXKYTh ITOSICHUTH, YOMY ITi3Hil ITpy-
1iOM 1Xi MPU3BOAUTH IO OLIBLIOTO CIOXUBaHHA eHeprii. Tax,
KOHIIEHTpallisl TPeJIiHy, IIOYyTTS TOJIOMLY, ITiABUIICHNIA aTte-
THUT LIOJO TIEBHOI 1Xi (COJIOMOIIIB, COJIOHOI Ta KPOXMAJIUCTOT
Xi, ppykTiB i M’sica) i 6GaxkaHHs iCTU MalOTh BJIACHI €HI0-
TeHHi LIUPKAaIHi pUTMU 3 BULLIMMHU TTOKa3HUKAMU BBeUepi Ta
HWKYMMU BpaHUi [25]. Lle noTeH1iitHO cripusie MO3UTUBHO-
My eHepreTUYHOMY OajlaHcy mo KiHus aHs. Lli pe3ynabratu
Oy/Iv MiATBEPIKEHi B €KCIIEPUMEHTATbHOMY TOCiIKEeHH],
y IKOMY ITOPiBHIOBAJIM alleTUT i BUHATOPOIY 3a Xy Y Bim-
MOBib HA MPOOHUI MPUITOM TXi BpaHIli a00 Mi3HO BIAECHbD.
AretuT i 6axkaHHSI CIIOXKMBATU MPOAYKTHU 3 BUCOKUM BMiCTOM
SKUPY OYJI BUILIMMU, 8 HACUUEHHSI TTiCJIsl TXi OYJIO HIKUYUM Y
BUIAJKY Ii3HBOTO Mpuitomy ki [26]. Posmomin croxkuBaH-
HS DXKi TaKOX MOXe BIUIMBAaTH Ha aIlleTUT, OCKIUIBKY ITi3Hii
MPUIOM iXi 3MiHIOBaB 24-TrOIMHHE CITiBBiTHOILIEHHSI TPeJliHy
i tentuHy. Pe3ynpTaTi mmokasanu, 110 Ii3HIM mpuiiom Ki
MOXe€ MPU3BECTH JI0 MO3UTUBHOIO €HEPTETUUYHOTO OalaHCy
1 TiABUILIEHOTO pyU3UKY oxupiHHs [27]. [lepeinaHHs, 1oB’si-
3aHe 3 TAKOIO Xap4yOBOIO MOBEIIHKOI0, MOXe YacTillle BUHU-
KaTu BBeUepi BHACIIAOK HMKYOI 3laTHOCTI 10 CaMOpPEryJIsILii
Ta migBuIeHoi BroMu [28]. BapTo BpaxoByBaTH, IO ITi3Hii
MpUIAOM 1Xi MOKe OyTH HACJTIAKOM 3HVDKEHHS CIIOKMBAaHHS
eHeprii mpoTsaroM nHs. HaykoBii mokasanm, 1110 B IMalliEHTIB
i3 IlyKpOBUM JiabeToM 2 TUITY CITOKMBaHHSI BYTJIEBOIIB HA
MOYaTKY JHS MOB’S13aHO 3 HUXKYUM 3arajlbHUM CITOKMBAHHSM
eHeprii. K HacaigoK, BUKTIOUEHHS IMi3HIX MTPUOMIB TXi
MOe OyTU HYTPUTUBHUM iHCTPYMEHTOM KOHTPOJIIO Xap-
YyBaHH{ B MAIli€HTIB 3 IIOPYLIEHHSM BYIJIEBOOHOTO OOMiHY
[29]. 3HMKeHE HATXOMKEHHS TTOXKUBHUX PEYOBUH Ha TIovaT-
Ky IHSI TAaKOX MOXe OyTH HACJiIKOM IepeimaHHs BBEYEpi.
Y4yacHUKM, SIKi TTi3HO TPUAMAIOTh 1KY, TTPOAEMOHCTPYBAIN
3HWXKEHUI paHKOBUI anieTUT, a paHI0Mi30BaHe TOCiIKEeH-
HsI TIOKA3aJ10, 1110 MPOITYCK CHiTaHKY MO3UTUBHO KOPEJIOE 3
PO3BUTKOM oxkupiHHs [30].

YV MeHeIKMEeHTi OKUPiHHS BaXJIMBUM € He JIIIE Yyac, a
1 MpOMiXKU MixX mpuitomamu iXi. HecBoeyacHuii mpuitom
Xi (HampuKJIam, yHOYi) MIPU3BOAUTH OO0 JI€CUHXPOHi3alril
BHYTPILIHBOTO IIMPKAAHOTO TOAMHHMKA i TIOB’SI3aHUI 3
MiABUIIEHUM PU3UKOM METa0OJIiYHUX MOPYIIEHb, TAKUX
SIK IyKPOBUI1 miabeT 2 TUITY, i CeplieBO-CYIMHHMIX 3aXBO-
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proBaHb [31]. Jlo HemaBHBOTO Yacy He OyJIO YiTKMX JOKa3iB
BIUIMBY iHTEpBaJIbHOTO TOJIOAYBAaHHSI HA MEeTaOOJIIYHUIA
cratyc. OmHak OyJI0 MOKa3aHo, 10 OJHMM 3 MiAXOdiB 10
3HIKEHHST Bary Ta ToKpalaHHs MeTa0oJTiuHUX ITapaMeTpiB
€ iHTepBaJIbHE roJoayBaHHs. Tpu peXXUMU iHTepBaJIbHOTO
TOJIOAYBAaHHS MalOTh CIIPUSTIMBUI MeTaOOJiUHUI BILIUB,
iHIYKYIOUM PO3IIEIIEHHS XUPHUX KUCIOT 10 KETOHIB.
3arajom JOTpUMaHHS iHTEPBAJIBHOTO TOJIOAYBAHHS TIPU-
3BOJIWJIO JIO 3HVXKEHHSI Baru Ta MOB’s13aHe 3 MOKpallaHHSIM
JIIIHOTO MPOo(diIio i MOKa3HUKIB apTepiaibHOTO TUCKY
[32]. Tak, ympoBamKeHHSI TpOrpaMH iHTEpPBaJIbHOTO T0JIO-
IyBaHHS B YYaCHUKIB 3 HOpMaJbHOIO Barolo, HaaAMipHOO
Baroo Ta OXUPIiHHSIM IIPOTIToM 3—12 TIZKHIB IPUBEJIO 10
3MeHIIeHHs Macu Tina (3—7 %) i xupy (3—5,5KT), a Takox
MOKpalllaHHs JIinigHoro mpodiaio KpoBi. B akTyanbHOMY
MeTaaHai3i 1o0A0 OLiHKM e(eKTUBHOCTI Pi3HUX peKUMiB
iHTEPBaJBLHOTO TOJIOAYBAHHS 3a ydacTio 6582 mopocanx
OyJI0 MOKa3aHo, 10 BCi peXXKMMU 3HU3WIIM Macy Tijla y 10-
CJIIIKEHHSIX TPUBAJIICTIO 10 24 TYXKHIB. J101aTKOBO TOJI0MY-
BaHHS yepe3 JeHb MPU3BEJIO 10 3HWKEHHS PiBHIB 3araib-
HOTO XOJIECTEPUHY, TPUTJIILIEPUAIB i JIIMOMPOTEiHiB HU3bKOT
IITBHOCTI. Pe3ynbTaTii mokasanu repeBarv iHTe pBaJIbHOTO
TOJIOMYBaHHS He TUTbKY JIJISI 3HVKEHHST MacH Tijia, aje i 1uist
3MEHIIeHHS (paKTOPiB pU3UKY METa0OIIYHUX i CepLIeBO-CY-
IUHHUX 3aXBOPIOBaHb [33].

OcTaHHIMM poKaMM iHTepBajbHE TOJOAYBAaHHS CTajlo
OOHMM 3 HAUTIOIYJIIPHIIINX PEeXXUMIB JUISI CXyOIHEHHS [34].
JlieTy MOXXHA BUBHAYUTU B OCHOBHOMY SIK MEPiOaU MPUIOMY
1Xi, SIKi 9epryloThes 3 TIepiogaMu BiICyTHOCTI iXi. OmgHi€ero 3
MPUYMH HIBUIKOTO POCTY MOMYJISIPHOCTI iHTepBaJIbHOTO I'O-
JIOAyBaHHsS MOXe OyTH 110T0 IMPOCTOTA, 1110 BaXJIMBO ITiI Yyac
JIiKyBaHHS OXXUpiHHS. Lleit pexkuM He BUMarae Bij Jtojeit

KapIUHAJIBHOTO TIEPETJIsIAY CBOIX MOTOYHUX MOJENei Xap-
YyBaHHS a00 BUKJIIOYEHHS AeSIKUX MPOAYKTiB. bisbiie Toro,
iHTepBaJIbHE IOJIOMYBAaHHS HE BUMAarae Bil y9aCHUKIB oOMe-
>KEHHSI CITOKMBAHHS TIEBHUX TPYT MPOAYKTIB, a TAKOX HE
MoTpeOye MUILHOIO KOHTPOJIIO KiJTbKOCTI KaJopili MpOTSroM
nHs1. HesBaxkatoun Ha picT MOMyJIsSIpHOCTI iHTEPBAaJTbHOTO
rOJIOYBaHHS, JIMLIE KiJIbKa JOCJiI)KEHb BUBYATIU KOPUCTh
UX JET 1J1s1 30POB’s1. 3arajloM BUCHOBKHU MTOKA3YIOTh, 1110
0OMEeKeHHS yacy NMpuiiMy i>kKi MoXe JOTTOMOITH B KOHTPOJIi
Barv Ta 3HM>KEHHI MEeTa0OoJIIYHMX TTOPYIIEHD i MpodiTakThIL
CeplEeBO-CYIMHHUX 3aXBOPIOBaHb [35]. Jlesiki 3 MexaHi3MiB,
3a JOTIOMOTOIO SIKUMX iHTepBaJIbHE T'OJIOlyBaHHS MOXE IMO-
KpaliuT MeTabOJIiYHUI CTaTyC, BKIIOYAIOTh 3MEHIIIEHHS
BUPOOJIEHHS BiIbHUX paauKasiB, MOKpaIllaHHS peryJssiii
PIiBHSI TJIIOKO3U I IPUTHIUEHHST 3anajieHHs [36].

BnAM iHTEPBAABHOIO rOAOAYBOHHS

[HTEepBaNbHE rO0AYBaHHS — 1€ 3araJIbHUI TEPMiH ISt
TPbOX Pi3HUX MIi€T: TOJIOAYBaHHS Uyepe3 neHb (alternate-day
fasting, ADF), mieTa 5 : 2 i mpuiioM i 3 00MeXXeHHSIM y Jaci
(time-restricted eating, TRE). ADF 3a3Buuaii nepenbavae
«CBSITKOBUU NIEHb», SIKUI1 YEPTYETHCS 3 THEM OOMEKEHHS
npuitomy ixi (Tadm. 1).

VY «CBSITKOBUIA IeHb» TO3BOJISIETHCS iCTH 6€3 0OMEKEHb
LIOAO0 BUAY i KiIIbKOCTI CITOXKMBAHOI 1Xi. ¥ IHI MOCTY yJac-
HUKU MOXYTb 00paTH MPUIiOM JIKIIe BOAU (TaKUiA peXKUM
Mae Ha3By «Oe3kanopiitnuiit ADF») abo crioxxuBaTu y «ro-
JIOMHUI IeHb» OJU3bKO 25 % Bin iHAMBiIyaIbHUX €HEpre-
naHuX noTped (500—800 kkan) (MmomudikoBanuiit ADF).
[Tin yac moaudikoBanoro ADF 3araibHuit 00csIT MPOIyKTiB
MOXHa 3’ICTH Binpa3y a00 po3MoaiauTu mpoTaroM aHs. Lli-
KaBo, 1110 TOJIOYBaHHSI uyepes eHb (MoaudikoBaHuii ADF)

Ta6bnuysi 1 — NonogysaHHs Yepe3 geHb (ADF) [37]

JHi TUXKHSA
FoauHm MoHeainok ) Cepepna M’aTHuus Hepinsa
(neHb BiBTOpok (neHb YeTBep (neHb Cy6oTa (neHb
rosofyBaHHs) rosofyBaHHs) rosiofyBaHHs) rosofnyBaHHs)
00:00
04:00 * * "
08:00 * * *
12:00 * * * " * * *
16:00 * * *
20:00 * * *
24:00
Mpumitka. 3ipo4koro Big3Ha4YeHi roguHy npuiomy ixi.
Tabnuysi 2 — fiera 5 : 2 [37]
[OHi TUXKHSA
FropuHu i
A (& eHE?:ﬁg}I:lnyc:;HH ) BiBTOpOK (aeHb S:np::;s aHHs) YetrBep | MATHuuUa | Cy6oTa Hepins
00:00
04:00 * * * * *
08:00 * * * * *
12:00 * * * * * * *
16:00 * * * * *
20:00 * * * * *
24:00

Mpumitka. 3ipo4koro Big3HavYeHi roguHy npuiomy ixi.
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Ta6nuys 3 — lNpuviom ixxi 3 obmexeHHsaM y Yaci (TRE) [37]

FoamHy DOHi TXHA
MoHepinok BisTopok Cepepa YeTBep M’aTHuuA Cy6oTa Hepinsa

00:00

04:00

08:00

12:00 * * * * * * *
16:00 * * * * * * *
20:00 * * * * * * *
24:00

lMpumitka. 3ipo4koro Big3Ha4YeHi roauHu npuiomy ixi.

MaJio HaiiBuIIy e(eKTUBHICTb [Tl 3HMKeHHS Bary [38]. Jli-
era 5 : 2 e MogudikoBaHoo Bepcieto ADF, sika mepen6adae
5 IHIB BiJIbHOTO XapuyBaHHS i 2 1Hi oOMexkeHHs (TabJ1. 2).
VY i mocty min yac mieTu S : 2 3a3BUYaii CIIOKUBAETHCS
~25 % enepretuuHux nmorped (500—800 kkan) aonuHu. IHi
MOCTY MOXHa PO3MiCTUTH MiApsA a00 PO3AITUTU IMPOTITOM
TikHs. TRE, naBnaku, BinpizHsetbes Bim ADF i mietu 5 : 2
TUM, 110 Nepeadayae roJoayBaHHS MPOTATOM MEBHOTO Ie-
piomy yacy momHs. binbmr konkperHo, TRE mepenbauae
0OMEXeHHSI BikHa NMTPUHAOMY 1Xi ITEBHOIO KiIbKICTIO TOTWH
Ha JIeHb (3a3Buyaii Bix 4 mo 10 ronuH) i rosomyBaHHs 3 6€3-
KaJIOpiiHMMM HarosiMu (HampukJjazi, Boaa, YopHa Kapa,
YOpHMUI Yail) IPOTATrOM PELTU FoauH AH (Tadt. 3).

PeSYAbTCITM iHTedeAbHOFO roOAOAYBOHHS
B MEHEeAXXMEHTI OXXUPIHHSA
i MeTaboAIYHUX NOPYLLUEHb

V CyKyImHOCTI BCi TpY TUIMH iHTePBaJIbHOTO TOJOIyBaH-
Hs1 (ADF, niera 5 : 2 i TRE) y kJiHIYHUX DOCTiIKEHHSIX
3HU3WIM CUCTOJIIYHUM i 1iaCTOJIIUYHMI apTepialbHUI TUCK.
1o cTocyerbes mimimiB rasmu, ADF i gieta 5 : 2 3Hn3m-
JIU KOHUEHTPALiI0 XOJEeCTePUHY, JIIMOMPOTEIHiB HU3bKOT
IIUTBHOCTI ¥ TPUIJILIepUIiB. YCi i peXXuMU iHTEpBaJIbHOTO
roJIOAYBaHHSI MPOJEMOHCTPYBAIN 3HUKEHHS Baru, piBHsI
iHCYJIiIHY HaTIlle, pe3UCTEeHTHOCTI OO iHCYJIiHY i PiBHS IJIi-
koBaHoro remorno0iny (HbAlc) y ntoneit 3 oxkupiHHSIM i
nepenaiabetom. IMamieHTH i3 HYKpOBUM AiabeToM 2 TUITY
TaKOX MOKPAIIMIN KOHTPOJb [JIiKeMil 32 I0TTOMOTOIO JTiETH
5:2. Orxe, ADF, niera 5 : 2 i TRE mMoxyTb mokpamutu
METa0OMIYHUI CTATYC IUISIXOM 3HVZKEHHST apTepialbHOTO
TUCKY, PE3UCTEHTHOCTI 10 iHCYJIiHY i OKMCHIOBAJILHOTO
crpecy [37]. Jlxonu moBUHHI maM’sITaTy MPO SIKICTb CBOTO
pallioHy TIiJ yac iHTepBaJIbHOTO TOJOAYBaHHS. 3arajoM
JaHi pexkxMMY BUMaraloTh OiJibliie 30cepeakyBaTics Ha Jaci
npuiioMy iXXi, a He Ha TUIIaX MOXUBHMUX pedoBuH. [IpoTe
KJIIHILIMCTY TTOBMHHI YiTKO BKa3yBaTH MalliEHTaM, 1110 BiKHO
BiJIBHOTO TIPUIOMY 1Ki MOXKe MaTy HETraTUBHI HACTIIKM TSI
3nopoB’s. [11o6 11i pexkxrumu puiioMy ki OyIu CTIHKUMM i
e(eKTUBHUMHU, OCi0, SIKi TOJIOAYIOTh, CJIi/l 3a0X0UyBaTU 10
CIIOXXMBAHHS CTPaB 3 BUCOKUM BMiCTOM (DPYKTiB, OBOYIB i
LIJTBHOTO 3epHa i HU3bKUM BMiCTOM OOPOOJIEHUX XapuOBUX
OPOAYKTiB. 3a3BUYail MOTPiOHO MPUOIM3HO 2—3 TUXKHI,
11100 MOBHICTIO 3BUKHYTH 10 HOBOTO PEXUMY XapuyBaHHS.
Cepen 1o0iyHuX e(eKTiB yYaCHUKU JOCTiIKeHHS BiI3Ha-
Yyajy 3alIaMOPOYEHHsI i KOHCTUTIALIIO TTPOTSITOM IMOYaTKO-
BOTO Iepiony, aje 11i MooiyHi eheKTu 3a3BUYail 3HUKAIOTh
IO IPYTOTO TUXHS TrojiofyBaHHs. Ha mouyarky yyacHUKU

TaKoX Bif3Hayanau rojoBHuUil 6iib [39]. TonoBHUIT 6inb,
SIK TIPABUJIO, € PE3YJIbTATOM HEAOCTATHBOTO CTIOXKUBaHHS
Boau [40], 1110 TPU3BOAUTH 10 3HEBOJHEHHSI, i BUHUKAE,
KOJIM YYaCHUKM MOYMHAIOTh OOMEXXYBaTH 1Xy. 30iIbIIIEHHS
CITOXXMBAHHS BOJIM MOXE JIOTTOMOTTH IOJIETIIUTY FOJIOBHUI
0ib [41]. Ycyneped mommpeHiii Jymiii, i yac roJaoayBaH-
HSI TAKOX MOXHa 3aiiMaTucst croptoM. bysio mpoBeneHO
KiJbKa BUIIPOOYBaHb, SIKi BUBYAIU TOJI0MLyBaHHS U (hi3nuHi
Brpasu. Di3nuHi BripaBU cepeHbOI Ta HU3bKOI iIHTEHCHUB-
HOCTI ITiJT Yac rojIoAyBaHHS 301IbIITYIOTh JIITOJI3 Yy XKUPOBIii
TKaAHWHI, a TAKOX CTUMYJIIOIOTh NeprudepruyHe OKUCHEHHS
JKUPIiB, 1110 TIPUBOIUTD 10 30UJIbIIICHHS YTUJIi3allii XXUPiB i
BTpatu Baru [42, 43]. Cy6’eKTH B IUX JOCTIIKEHHSIX MOTJIN
BUKOHYBaTHU TPEHYBAHHSI CEPEIHbBOI Ta BUCOKOI iHTEHCUB-
HOCTi MpoTIroM 12—36-rofMHHUX MePioaAiB yTpUMaHHS
Bim ixi. [IpoTe pekoMeHIOBaHO CITOXKMBAHHS MiCHOI ixXi
miciast TpeHyBaHHs. Lle MoXe D1OTTOMOTTH 3auIlaTUCS B
Mexax 1iJIbOBOTO CIIOKMBaHHS KaJopiil y 1eHb OOMexe-
HOTO TpUitomMy TXi. Xoua HeMa€e 4iTKO OKPECIeHUX PeKo-
MEHALl} 11010 TUITiB MPOIYKTiB, SIKi CIIOXKMBAIOTHCS i
Yyac iHTEpBaJIbHOTO TOJIOMYBaHHS, OaKaHO HATOJIONTYBATH
Ha Ji€Ti 3 BUCOKMM BMicTOM (DPYKTiB, OBOUYIB i LIIJIBHOTO
3epHa. SIK HaCJIiooK, IMMOKpaIIyEThCS ePUCTANIbTUKA i Kpa-
11Ie TIePEHOCUTHCS TTOYATKOBUI eTar rojoayBaHHs. Bap-
TO BiI3HAYUTHU, 1110 PEKMUMU iHTEPBAJIBHOTO TOJIOAYBaHHS
HE CIPUSIIOTh MOPYIIEHHIO XapuyoBoi MmoBeaiHKu. PiBeHb
TOPMOHIB IIMTONOMIOHOI 3371031 i penpOAYKTUBHUX TOpP-
MOHIB, SIK MPaBUJIO0, HE 3MIHIOETHCS Mill Yac TOJIOAYBAHHS
[37]. Otxe, iHTepBaibHE TOJIOAYBAHHS € TTEPCIEKTUBHUM,
3pYYHUM METOIOM HOi€TOTEepaIlIii, IKMi MOXe IIPU3BECTH 10
KJTIHIYHO 3HAYYIIIOi BTPaTU Baru B 0Ci0 3 HAIMipHOIO Baroro
a00 OXMPIiHHSM.

HedapMAKOAOriYHi METOAU KOpeKLii
XAPYOBOi NOBEAIHKN

30inbIIIeHHS] BUTPAT €HEPril Ta 3MEHILIEHHS CITOXKMBaH -
HSI TIPOAYKTIB € KPpUTUUHUMU ISt BTpaTu Baru. [IpoTe B
MEHEIKMEHTI OXKMPiHHSI 4YacTO iTHOPYIOTh CKJIAIHI TICH-
XOJIOTiYHi, eMOILIiliHi i1 MOBeAiHKOBI (haKTOpH, SIKi JIeXKaThb
B OCHOBI HanMmipHoi Baru [16, 17]. leaxi mociimKeHHS
MOKa3yloTh, 110 CTAHAAPTOM JiKyBaHHS i MpodiTaKTUKKU
OXXUPIHHA € 0araTOKOMITOHEHTHI ITIPOrpaMu 3MiHU CITOCO0Y
KUTTSI, @ caMe Xap4yyBaHHSI, (pi3MYHOI aKTUBHOCTI, i KOT-
HITUBHO-TIOBEeIiHKOBe BTpydyaHHs [44, 45]. Lli MeTonuku
JIOTIOMAraloTh JIIOSIM YIOPaTUCsl 3 OCHOBHUMU MCUXOJI0-
riYHUMU (haKTopaMu NepeinaHHs, SIK-0T ITIOraHUi HACTpil,
HU3bKa caMoe(eKTUBHICTb, TPUBOTA, 3aHETIOKOEHHSI 30-
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BHIIIIHIM BUTJISIIOM Tijla, eMOLIiitHe XapayBaHHs. [1crxomo-
TiYHi 3aX01 CIIPUSIIOTh MOKPAIaHHIO JIIKyBaHHST OXKUPiHHST
LIJISIXOM YIOCKOHAJICHHSI HAaBMYOK i CTpaTeriil 60poThou 3
HEeraTUBHUMM EMOLIISIMU, 3MiHU IeCTPYKTUBHOI TTOBETiHKHU
1 320X0YEHHS 3MiH y crmocobi XutTa [46]. Peabinitamiiiai
TICUXOJIOTiYHI METOIMKHY TaKOX CIPSIMOBaHi Ha MiIBUIIICH-
Hsl caMoe(eKTUBHOCTI, caMOpeTyJIslii Ta caMOCBiTOMO-
CTi, 5IKi € KPpUTUYHUMU ISl TPUBAJIOTO 3HVXKEHHS Baru. 3
ypaxyBaHHSIM LIMX Pe3yJIbTaTiB MCUXOJIOTiUHI BTpYYaHHS
MOXYTb OyTH Oibll e(DEKTUBHUMM TSI TOBIOCTPOKOBOTO
3HUXXEHHST Barv MOPiBHSIHO 3 JIMIIE Ti€TOI0 Ta (hi3UYHOIO
akTuBHicTIO [47]. IlcuxoysoriyHUi CynpoBia Malli€eHTiB
3 OXXMPIHHAM MO BKJIIOYATH Pi3HOMAaHITHI MPaKTUKNA
(HampuKIIaa, KOTHITUBHO-TIOBEIIHKOBI), pOOOTY 3 yBaroio,
po3ciabiaeHHsIM i MoTHBali€l0. BoHM MOXYTb IPOBOAUTHUCS
iHIMBiTyadbHO a00 B rpymax, y MEIMYHOMY 3aKJadi, Ha po-
0o4oMy Miclli a00 OHJIaliH. 3 OISy Ha 3pOCTaHHS iHTepecy
IIO 1Ii€1 Taymy3i Oyu MpoBeeH] CUCTeMaTUYHi OIISION ISt
OLIIHKY €(DEeKTUBHOCTI IMCUXOJOTiYHUX BTPYyYaHb 3 METOIO
3HUXEHHS Baru. HalimomupeHilmmMu mcuxoaoriaHuMu
TeXHiKaMu Oyiu: Ha MepIIOMY MiClli — KOTHiTUBHO-ITO-
BemiHKoBa Teparisg (n = 11), Ha ApyroMmy Micli — MOTHU-
BalliiiHe iHTepB’10 (IMPEKTUBHUIA, OPIEHTOBAaHUI Ha KJTi-
€HTa CTUJIb KOHCYJIbTYBaHHS, CIIPSIMOBaHUN Ha Te, 1100
BUKJIMKATU 3MiHY TTOBEIiHKU, JOTIOMAralouu JOCTiINTU i
BUPIIIMTH aMOiBaJIeHTHICTB) (n = 6), Tepariist 3000B’I3aHHS
i mpuiiaarta (ACT) (n = 3) i moBemiHkoBa Teparmis (n = 3).
TloBinomJisIoCs TaKOX IPO iHIL METOIU JIiIKyBaHHSI, SIK-OT:
MOBeIiHKOBA Tepaltis Ha ocHOBI mpuitHATTS (ABT), Teparmis
yCBiOMJIEHHSIM, KOoTHiTUBHa peabinitaiis (CRT), tepa-
mist, opieHToBaHa Ha criBuyTTs (CFT), TexHika emoliiiHO1
cBobomu (EFT), ncuxonuHaMiuHa Tepartis Ta qialeKTUYHa
noseainkoBa Teparis (DBT). Lleit orisig mokasas, 1110 3BU-
YaiiHi BTpy4aHHsI, SIKi IIPOITOHYIOTh KIIIHILINCTHU, SIK IIPaBU-
JIO, HE BKJIIOYAIOTh €Taly MCUXOJIOTIYHOI MiATPUMKHU OCi0,
SIKi 3HMDKYIOTB Bary. 3 OIJISIAy Ha CKJIaAHI ICUXOJIOTIvHi,
eMOIIiifHI Ta MOBEAiHKOBI (pakTOpH, SIKi JIeXKaTh B OCHOBI
OXUPiHHS, ICUXOTEPANeBTUYHI METOIUKU € MEePCHEKTUB-
HUMM JIJIsI TIALIEHTIB, SIKi MatOTh 3aiiBy Bary [48]. HenaBHiit
KOKpaHiBCbKUU OTJIsSIA MOKa3aB, 110 MCUXOJOTiuHI BTPY-
YaHHS II0I0 KOPEKIIil HaIMipHOI Baru ¥ OXUPIHHS CIIPSI-
MOBaHi Ha 3MEHIIIEHHSI TICUXOJIOTiYHUX 0ap’epiB HA LIJISIXY
110 TIOKpalllaHHs 1 niaTpuMKu 310poB’st [49]. Hanpuknan,
MOTUBAlliiiHi aHKETU BUKOPHUCTOBYIOTHCS, 1100 OLIIHUTH
caMOe(EeKTUBHICTh KOXHOTO yJYaCHMKA, HOTO BJIaCHUX
3yCUJIb 11010 3HUKEeHHS Baru. Taki 3axoau J03BOJISIIOTh
MiABUIIUTY SIKICTb HaJAHHS MEIUYHOI JOTTOMOTH Malli-
eHTaM 3 oxupinHgam [50]. HaykoBui giiiliyin BUCHOBKY,
1110 JTIOAY MOXYTb OTPUMATHU OiJibIlle KOPUCTi Bill MCUXOJIO-
TiYHUX BTPy4YaHb, SIKi 30CePeIKYIOThCSI HA CAMOKOHTPOJIL
i1 camoperynsanii. KorHITUBHO-TTOBEAiHKOBI IPUHIINIINA
BKJIIOYAIOTh BCTAHOBJICHHS 1liJieli, CAMOKOHTPOJIb, KOH-
TPOJIb CUTHAJIB i CTpaTerii MiAKPIirUIeHHsI i CUCTeMaTUYHO
3aCTOCOBYIOTHCS Ha Pi3HUX eTarnax MporpaMu BTPYYaHHS 3
NpUBOAY 3HWXeHHs Baru. Lli mpuHIMNM BUKOPUCTOBYBa-
JIMCS B TICUXOOCBITHIX CECisIX, TPYITOBUX OOTOBOPEHHSIX, Bi-
JeoMaTepiaiax, poJbOBUX BIIpaBax, iHIMBiAyaJIbHUX POOO-
YMX i JOMAaIIHixX 3aBHaHHsX [51]. Pe3yabTaTil mOCTiIKeHHS
CBiITYaTh PO AOLIIBHICTh 30CePEIKEHHS Ha CaMOPeTYJIALIii,
OB’ s13aHil 3 Pi3MIHUMU BIIpaBaMU, a ITOTIM Ha caMOpeTy-

JISIIIT, TIOB’sI3aHii 3 XapuyBaHHSIM, Y IIPOLIEC] ITiIBUIIEHHS
caMoe(eKTUBHOCTI, TOCSITHEHHS CTiKOI BTpaTh MacH Tijia
i BMEHIIIEHHSI pU3MKiB, TTOB’SI3aHUX 3 oxXUpiHHAM [52]. Lle
CITOCTEPEXEHHS € TMiATBEPIKEHHSIM TOTO (hakTy, 110 Oilb-
IIiCTh YYaCHUKIB PO3IOBIIM MPO CBOI MOIEpPeaHi CIipoou
CXYIHYTH, MIPOTE TaKOX BU3HAJIM BiTHOBJIEHHSI BTpaueHOI
Baru [53]. 3rigHo i3 IMMU BUCHOBKAMU, PO30IXKHOCTI MixX
3HAHHSIMU i1 TIPAaKTUYHUMU HaBUYKaAMU MOXYTb BijlirpaBa-
TH TIEBHY POJIb B iCTOpii HEBAAIMX CITPOO YIACHUKIB CXyTHY-
TH, 1110 Y3TOMKYETHCS 3 JAHUMU JIiTepaTypH, sIKi BKa3yloTh
Ha Te, IO X04a 3HAaHHS HeOOXimHi I 3MiHU TTOBEHAiHKH,
BOHU HE € €AMHUM BU3HAYAIbHUM (DAKTOPOM YCHILLIHUX
pesynbratiB. HeogHopa3oBo nokasaHo, 1110 BUKOPUCTAHHS
MCUXOAMHAMIYHOI ITICUXOTeparii B JTiKyBaHHi OKUPiHHS 1e-
MOHCTPYE BUCOKY €(PEKTUBHICTD y IIOEMHAHHI 3i 3MOPOBUM
XapuyyBaHHSIM, (Di3UYHOI aKTUBHICTIO I KOHCYJIbTALIISIMU
MeIVNYHMX MpalliBHUKIB.

BucHoBoK

OXupiHHSA € II100aJIbHOI0 MEINKO-COLiaJIbHOIO IIPO-
0J1eMO10, 3POCTaHHS IMOIIMPEHOCTI SIKOi CTUMYJIIOE 1O
BUBYEHHSI HOBUX METOIiB KopeKilii Baru. [ledinuTt Kajmo-
piif i pizMuHe HaBaHTaXXEHHSI BilirpaloTh MPOBiIHY POJb
y 3HIKeHHi Baru. OmHak 6araTo JOCIiIKeHb IT0Ka3yloTh
e(eKTUBHICTb IHTEPBAJILHOTO TOJIOMYBaHHST B MEHEIKMEHTI
OXUpPiHHS. 3MiHa pexXrUMY XapuyBaHHSI i KOPEKIlis XapyoBoi
MOBEIiHKU MalOTh CIIPUSITIMBUI BILJIMB Ha BCi (heHOTUTTN
OXXUPiHHS. 3aydyeHHs clielianicTiB pi3HUX npoditis, CTU-
MYJTIOBaHHS MAI€HTIB 10 3MiHU CIIOCOOY XXUTTSI, poOOTa 3
TCUXOJIOTIYHUMU YNHHUKAMU 3aiiBOT Baru € repcreKThB-
HUMHJ HampsIMKaMU KOMILIEKCHOIO BILIUBY B OOPOTHOi 3
OXUPIHHSIM.

Kondaikr inTepeciB. ABTOpH 3asBJISIOTH IIPO BiICYTHICTh
KOH(TIKTY iHTepeciB i BIacHOi (hiHaHCOBOI 3alliKaBJICHOCTI
IIPY MiATOTOBII JaHOI CTATTi.

Indopmanis npo dinancyBannsa. Orsiz giTepaTypu He
norpeOyBaB (piHaHCYBaHHSI.
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Benefits of intermittent fasting and non-pharmacological correction
of eating behaviour in obesity management

Abstract. Based on an analysis of literature sources from the
Pubmed, MEDLINE, the Cochrane Library, and Embase data-
bases, general provisions are presented regarding the effectiveness
of various intermittent fasting regimens in the management of met-
abolic syndrome and obesity. The intermittent fasting is a promising
strategy for improving metabolic parameters in patients with obesity.
This disease is associated with premature mortality, increased risk of
developing diabetes mellitus, cardiovascular diseases, certain types
of malignant neoplasms, and is the result of a complex interaction
between biological, genetic, environmental, and behavioural factors.
Obesity is a complex, multifactorial chronic disorder that is difficult
to treat. It is emphasised that overweight patients should choose a
weight loss method that is easier for them to incorporate into their

daily lifestyle in order to reap the long-term benefits of dietary cor-
rection. Research in the field of weight loss, i.e., deliberate efforts
aimed at reducing body weight and weight management, which
are represented by long-term approaches to maintaining a healthy
weight, correcting eating behaviour, choosing optimal diets and
fasting, is rapidly developing with a particular focus on psychological
approaches to working with patients. This review presents a descrip-
tion of the research results on the most common intermittent fasting
regimens, an analysis of the effectiveness of dietary recommenda-
tions, and the role of psychotherapy in the long-term management
of patients with obesity.

Keywords: obesity; obesity treatment; metabolic syndrome; inter-
mittent fasting; eating behaviour
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CrenaHos KO.M.", 3aBropoaHst H.1O.", BAacosa O.M.?
T AY «HcTuTyT ractpoeHreponorii HAMH YikpaiHu», M. AHinpo, YkpaiHa
2 AHIMPOBCHKNN AEPXKABHU MEANYHE YHIBEDCUTET, M. AHIMPO, YKpaiHa

fenaToueAloAIpPHA KAOPUUHOMA: CYHYACHI ACNeKTU
MIDKAUCLUNAIHOPHOIO MeHe AXKMEHTY.
YactuHa 1. Eniaemioaoria, aKTOpu pU3UKy,
AIOrHOCTUKO

Pe3stome. renaroyenonspHa kapumHoma (FUK) e HainoLmpeHiLLmM BapiaHTOM NepBUHHOIO paKy NeviHku, Lo
XapaKkTepu3yeTbCS BUCOKOK JIETASIbHICTIO Ta HECTPUSIT/IMBUM MPOrHO30M. [1106asibHa 3aXBOPIOBaHICTb | CMEPTHICTb
Big 'K nponosxXytoTe 3pocTaty ronpu nporpec y fikyBaHHI BIpYyCHUX rernaTtuTiB BHAC/IZOK 3pOCTaHHs roLLumpe-
HOCTi MeTabosliYHO-acoyifioBaHOI cTeaToTUYHOI XBOPOOU MEYIHKU M OXUPIHHS. Ha ocHoBI aHanidy nitepatypHux
xepen 6a3 gaHnx Pubmed, MedLine, The Cochrane Library, Embase B ornsigi y3arasibHeHO Cy4acHi gaHi Lo[o
enigemiornorii, KIr4oBux (hakTopiB pU3NKY, naTtoreHe3y 1a MonekynsapHoi knacuepikayii F'LK. Okpemy yBary npu-
AiNeHo cy4acHum rnigxogam [o JiarHoCTUKU, 30KpeMa MeTogam Bidyanisawii, cuctemi ctaHgaptuaadii 306 paxkeHb
LI-RADS, poni HeiHBa3nBHuX 6iomapkepis i MopghonoridHoi Bepuabikadii. MigKpecneHo 3Ha4eHHs CKPUHIHIOBUX
rporpam y rpynax BUCOKOro pU3nKy Ta CBOEYACHOI MKANCUMIIIHAPHOI B3aEMOLIi, Lo [O3BOJISE ONTUMI3yBaTU
cTparerito Be4eHHs NayieHTiB BIAMOBIAHO 4O MDKHaPOAHUX KIHIYHUX pEKOMeHAAaLin.

Knio4oBi cnoBa: renaroyentonspHa kapymHoma; enigemiosnoris; (hakTopy pusuKy; aiarHoCTUKA; MXAUCUMIITI-

HapHMﬁ MEHEe)KMEeHT

Bctyn

I'enatouemonsipHa kapuuHoma (I'LIK), BHyTpilIHBO- Ta
no3amnediHkoBa xonaHriokapimHoma (XKII), kombiHoBaHa
T'HK-XKILI Ta inmm ¢popMu ITepBUHHOTO paKy ITeUiHKU 3a
IHLIMIEHTHICTIO TTOCIiAalOTh IIOCTE MiClie cepe 370sIKiCHUX
HOBOYTBOPEHb i € TPETHOIO TPUUMHOI CMEPTHOCTI Bill paKy
B yCbOMY CBITi [1]. ¥ CTpyKTypi MEpBMHHOIO paKky Me4iHKK1
T'lIK € HalimoImMpeHIIMM TUIIOM, Ha SIKW MPUIIagaE Ipu-
oym3Ho 90 % Bunankis [2]. 'K e Hag3BUYaitHO JIETATEHUM
paKkoM i3 piBHeM I’ aTUpiuHOi BrkuBaHocTi > 20 % [3]. Ye-
pe3 6e3CUMIITOMHMI Tlepebir paHHiX crafii moHaa 60 %
T'lIK miarHOCTY€eTbCS 3alli3HO, 1110 aKTyali3ye€ HeOOXiTHICTh
MEePCOHATI30BAHOTO CKPUHIHTY B TpyIax BUCOKOTO PU3M-
Ky Ta ¢hopMyBaHHSI 00i3HaHOCTi IIMPOKOTO KoJja (axiBlIiB
II0J0 TAKTUKHU paHHboOI giarHocTuku ['1IK [4].

Bceynepeu riro6anbHiil CBiTOBi TeHIEHIIIT 3HIKEHHS
CMEPTHOCTI Bif OiJBbIIOCTI BUAIB paKky, 3aXBOPIOBAHICTh
i cmeptHicTh Bin I'IK npomnosxye 3pocrtatu [4]. Tak, 3a

ImporHo3amMu MixXXHapOIHOI areHIIil 3 TOCTiIKEeHHS paKy
(International Agency for Research on Cancer) BOO3,
cmeptHicTb Bix I'LIK 36inpmutees Ha 71,9 % mo 2045 p. [5].
Ilepcuctenuis BipyciB rematuty B (hepatitis B virus —
HBYV) Ta C (hepatitis C virus — HCV) 3anuiaerbcst mpo-
BimHOIO MpuumHOI0 po3BuTKy ['LIK, BTiM, Yepe3 macoBe
BIPOBA/KEHHST aHAJIOTIB HYKJIEO3U/1/HYKJICOTU/IIB i TIPO-
TUBIpYCHUX TpenapariB, 110 JO3BOJWUJIO 3HU3UTU PU3UK
'K na 50—80 %, ronosaumu tpurepamu I'LIK y 3aximHux
KpaiHax CTaloThb MeTaboJIiuHO-acollilioBaHa CTeaTOTUYHA
xBopo6a neuinku (MACXIT) Ta oxxupinHs. O4iKyeTbesl, 110
110 2030 p. MACXII cripuunnsitume 10 30 % ycix LK [2].

BararogakropHicTs marodizionorii I'LIK, reteporex-
HICTb KJIIHIYHOI KapTUHM, 3yMOBJIEHA BIUTMBOM YMCJIEHHUX
YMHHUKIB, 30KpeMa «(HOHOBOT0» 3aXBOPIOBAHHS ITEUiHKHU,
BapiaTUBHICTb JIIKYBaJIbHUX METOiB BUMAratoTh 3aTy4eHHSI
0araTboX CIeLiaIiCTiB ISl TPUMHSTTS CKOOPAMHOBAHUX Pi-
IIIeHb IIOI0 PaHHBOI cTpaTUdiKallii pU3KKiB i BUOOPY ONITH -
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MaJIbHOTO IIIJISIXY JIIKYBaHHS, AMHAMIYHOTO KOPUTYBaHHS
TaKTUKU 3 ypaxXyBaHHSM (DYHKIIIOHAJTLHOIO CTaHY MEYiHKU,
iHTeTpalil HyTPUTUBHOI, IICUXOJIOTIYHOI Ta MaJliaTUBHOI
MiITPUMKHW IJIST TABUIIECHHS SIKOCTI KUTTS TMALiEHTIB [2].
Ontumizauist MeanyHoi normomoru namieHtam i3 'K Bu-
Marae ToCTifHOTO OHOBJICHHS iH(opMmallii, TIM60KOro po-
3YMiHHSI M€XaHi3MiB pO3BUTKY 3aXBOPIOBAHHSI I opraHizartii
TOCTYIY 10 MiKIUCIUTLUIIHAPHOI €KCIIEPTU3M.

OTxe, MeToI0 OIJISIY € CUCTeMaTH3allisl il akTyastizallist
JaHMX 100 eMiaeMioIorii, (DaKTopiB pU3UKY Ta AiarHOCTUKI
I'IK 3 ak11eHTOM Ha poJii MyJIbTUANCHUTITIHADHOTO MEHETK -
MEHTY B KOHTEKCTi HOBUX KJIiHiYHMX HacTaHOB EASL 2025.

Eniaemionoria

3a ganumu ['moGanbHOI o6cepBaTopii paky (Global
Cancer Observatory), y 2022 p. B ycboMy CBiTi OyJio 3ape-
ecTtpoBaHo 866 136 HoBMX i 758 725 netanbHUX BUITAIKIB
T'UK, 110 BimoOpaxkae CriBBiIHOILIEHHS 3aXBOPIOBAHOCTI
Ta cMepTHOCTI Maiixke 1 : 1 (puc. 1) [1].

3a abCOMIOTHMMU ITOKa3HMKaMu 3axBoproBaHocTi I'LIK
3aMUKaE IIiCTKY HaOUIbII MOIMPEHUX Y CBIiTi pi3HOBUIIB
paky. 3axBopioBaHicTh Ha I'LIK 3HauHO Bapitoe B ycbomy
CBITi, TpMYOMY ITepeBakHa OLTBIIICTD BUMAAKIB (70 %) BU-
SIBIISIETBCS Yy KpaiHax CximHoi A3ii ta LlenTpanbHoi Adpu-
KU, 110 TMIEBHOIO MipOI0 MOSICHIOEThCS eHaeMiuHicTio HBV/
HCV-indexkuii y nux perionax (puc. 2) [6].

Ha €spony npunagae Maitxke 10 % cBiTOBOI 3aXBOpIO-
BaHocti Ha 'LIK, Ha IliBHiuHy AMepuky — 5,1 %, a Ha
[liBnenny Amepuky — 4,4 %. Y 3axinHux KpaiHax, sK i
B YKpaiHi, MOnpu BIPOBaIXEHHS e(heKTUBHUX CITOCO0IB
nikyBanHs HBV/HCV-indexkuii Ta BakiMHallii, 3aXBOpio-
BaHicTh Ha ['LIK mpomoBxye 3poctaTu yepes ernigeMiuHe
noumupeHHst MACXII i 3pocTaHHsI piBHS 3JTI0BXXUBaHHS all-
korojeM [7]. Eminemionoriuai qocmimKeHHS IeMOHCTPYIOTh
3pocTaHHs nomupeHocti HeuupoTtuyHoi ['LIK cepen ocid
i3 MACXII [8], a TakoxX cepen IMalli€HTiB, SIKi IepeHecIn
TpaHCIUIAHTALilo MediHKK y 3B’s13Ky 3 MACXII [9].
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PucyHok 1 — CBiToBa 3aXBOpPIOBaHICTb | CMEPTHICTb
Bif paky nediHku 3a agaHnmu Globocan, 2022

['LIK nepeBaXXHO AiarHOCTYEThCS Y JIIOJEH cepeaHbOIO
Ta CTapIIOro BiKy, 3 MeIiaHOIO BiKy 62 pOKM Ha MOMEHT I10-
CTAaHOBKU JiarHo3y; rpote 14,7 % BUIaaKiB 3aXBOPIOBAHHSI
TaKOX 3ape€ecTpoBaHi y Jtozaeit Bikom 15—49 poxis [7].

B Ykpaini 3axBoproBaHicTh Ha IEPBUHHI paKy MEYiHKI
y 2023 p., 3a JaHWMM HALlIOHAJILHOTO KaHIIEP-PEECTPY, CTa-
HoBmia 1238 Bumankis, cepen skux 761 (61,5 %) 4om0BIK,
cMepTHICTh — 891 (vonoBiku — 64,4 %) [10]. TTik 3axBOpIO-
BAHOCTI cepel 4oI0BiKiB npunagae Ha 50—74 poku, cepen
XiHOK — Ha 60—74 poku. BogHouac y 2022 p. B YkpaiHi
4 BUMAIKU 3JI09KiCHUX HOBOYTBOPEHb ITEYiHKMU Oy 3apee-
CTpOBaHi y miteii mo 18 poxkiB. Jlimepamu 3a 3aXBOPIOBaHICTIO
Ha I'lIK B YkpaiHi € JlHinponeTpoBchbka, JIbBiBChbKa 00/1aCTi
ta M. Kui i KuiBcbka o6acts. He3Baxarouun Ha BimTHOCHO
HU3bKUIA TTOPIBHSIHO 3 iHIIMMU KpaiHaMu €Bporu cTaHaap-

ASR (World) per 100 000
I 2.8-96.1 ! 5 .
I 52-88 o
[ 46-58

38-46

1.1-38

International Agency
Cancer TODAY | LARC foe Research on Cancer
hutps:/igeolarcwho.intt
Data version: Globocan 2022 (version 1,1) - 08.02.2024 ‘# World Health
© All Rights Reserved 2025 Organization

PucyHok 2 — leorpacpiyHmii po3snogin 3axsoptoBaHocTi Ha LUK 3a gaHumn Globocan, 2022

Tom 59, N2 3, 2025

www.gastro.org.ua, https://gastro.zaslavsky.com.ua 67



Oragam 1a Aekuii / Reviews and Lectures

TU30BaHMI 3a BIKOM ITOKa3HMK 3axBoproBaHocTi Ha ['LIK
(age-standardized rate — ASR) 2,6 (cepenHiii mo €Bpo-
oi — 5,1) i Ha Toi1 dpakT, mo I'LIK He BxoauTh 10 mepeiky
10 OCHOBHUMX HO30JIOTIYHUX (POPM Y CTPYKTYpPi OHKOJIOTiU-
HOI 3aXBOPIOBAHOCTI B YKpaiHi, CUTyallisl 3arajloM BULJISIIA€
HEBTILTHOIO, OCKiTbKM 67,2 % mamnienTiB i3 'IK BusBis-
1otbest Ha ITI-1V cramisix 3axBoproBaHHs, 62,3 % XBOpuX i3
priepire BusiBiaeHow ['LIK He BMKMBAIOTH IIPOTSTOM POKY
i e 24 % oTpuUMYIOTH crieliaibHe JikyBaHHs [10].

B VYkpaini meguuna gormomora xopum Ha I'LIK per-
JnaMeHTyeTbest CTaHIapTOM MEIMYHOI JOTIOMOTH, 3aTBEP-
mxkeHuM Hakazom MO3 Ykpainu Ne 377 Bin 12 notoro
2024 p. [11]. [TpyHUMTIK BeIeHHSI XBOPUX I€TAIILHO BU-
KJIaJieHi y KJIiHIYHill HacTaHOBI «I'emaTouentonsipHa Kap-
nuHoMa» (2023), cTBOpeHili Ha OCHOBI peKOMeHIalliit
HarionanpHoi KoMIuieKcHOT oHKostoriuHoi1 Mepexki CILA
2023 p. [12]. IIpoBinHi acotialii, 30kpeMa AMepuKaHCbKa
acolialrist 3 BUBYEHHS XBOpoO mediHku (American Asso-
ciation for the Study of Liver Diseases — AASLD), €ppo-
nelichKa acolliallis 3 BUBYeHHs XBopoO rmeuinku (European
Association for the Study of Liver Diseases — EASL), pe-
TYJISIPHO TIEperisInaloTh peKOMEH allii CTOCOBHO BEeIeHHS
xBopux i3 I'lIK BigmoBigHO 1O HOBUX J0Ka3iB, sIKi TpaH-
c(OpMYIOTh YCi aCIIEKTHU BeeHHs XBopuXx [2, 13]. PekomeH-
nartii EASL 2025 p. akuieHTYIOTh yBary Ha 000B’sI3KOBOCTI
MiKIMCUMILTIHAPHOIO IiAX0AY 10 MEHEIKMEHTY XBOPHX i3
T'IK Ha Oymb-sIKOMY eTarli, SIK-OT JiarHOCTUYHA Bepudi-
Kauis, ctpatudikallisi pu3uKy, BUOIp JIiKyBaHHS, BIIPOBa-
IKEHHS TajliaTUBHOI Ta MiATPUMYBaJILHOI Tepartii.

daKTopU PUUKY

TTonan 90 % Bunankis I'[K BUHMKAIOTL HA TJIi XpOHi4-
HOTIO 3aXBOPIOBaHHS MediHKU. Llupo3 rnediHku 0yab-sKoi
€TiOJIOTil € HAMIIOTYXKHIIINM (DaKTOPOM PU3KNKY PO3BHUTKY
'K, 1110 acortitoeTbes i3 30-KpaTHUM 1OT0 3pOCTaHHSIM [7].

Bipyc-acouiiioéani. bmsbko 80 % Bunankis I'IK y cBiTi
noB’si3aHi 3 nepcucreHiiero HBV ta HCV, 1o BusiBiseTh-
cs1 ripubm3Ho 'y 400 MuH i 170 MuH moneit BinnosinHo [14].
Y TOBroCTpOKOBUX JTOCTIIPKEHHSIX PIYHUI PU3UK PO3BUTKY
I'UK y marieHTiB i3 upo3oM Bapitoe Bix 1 10 8 %, 1eii mokas-
HUK Y TIALIEHTIB i3 1ipo3oM Ha Ti1i HBV-ingikyBaHHs ctaHo-
BUTh 2 %, Ha T1i HCV-iHdikyBaHHs — 2—8 % [4]. KoiHdiky-
BanHsg HBV ta HCV npusBoauTsh 10 46-KpaTHOTO 301IbIIEHHS
pu3suky po3Butky I'LIK (OR 46,1, 95% CI 26,3—80,6) [15].

HBV-inghexyisn. Xponiuna HBV-indexilisa € mpuunHoo
39 % sumankiB I'LIK i 37 % cmeprteit, moB’si3anux i3 TTIK [7].
HBV-acouiitoBana I'LIK nepeBakHO BUSIBISIETbCS B A3ii it
Adpuii, mipubmmsHo 20 % BUMAIKiB PEECTPYIOThCS Y 3aXil-
Hux KpaiHaX. Pusuk po3sutky ['lIK nmpu HBV-indikyBaHHi
3HAYHO ITiABUIIYETHCS IIPY BUCOKOMY piBHi BipyCHOIO Ha-
BaHTaxkeHHs [16], HociiicTBi C-reHotuny HBV [17] i koM-
OiHOBaHOMY iH(biKyBaHHi, 30Kpema 3 BipycoM renatuty D
[18]. HBV moxe iHTerpyBaTCs Y TeHOM Xa3siiHa, iHIyKyI0In
iHCepLifHUI MyTareHes, 110 30i1bliye pu3nkK po3BUTKy ['LIK
HaBiTh 3a BincyTHoCTi 1ipo3y [19]. EnireHetnyHi 3MiHuM, iH-
nykoBaHi HBV, TakoX BifirparoTh KJIIOUOBY POJIb Y PETYJISILIL
BUHUKHEHHs Ta riporpecyBanHs I'LIK [20].

HCV-inghexyia. Xponiuna HCV-indexuis cnipuuunHsie
29 % sunankis I'IK i 30 % cMmepTeii, TOB’sI3aHKX i3 paKoM
nevinku [7]. IndikyBanus HCV e HalimommpeHimmm cepex

mauieHTiB i3 LK y [1iBHiuHit AMeputi, €Bpormi Ta AmoHii.
[TinBumenuii puzuk 'LIK nmepeBaxkHO crocTepira€Thest y
TMAIiE€HTIB i3 LIMPO30M ab0 MiCTKOBUM (hiOpo3oM.

Hesipycui. 11lupo3 miedyiHKM HEBipyCHOI eTioJorii, 30-
KpeMa acollililoBaHUi 3 aJKOrOJIbHOIO XBOPOOOIO TMeUiHKU
(AXIT), MACXII, MmemnKaMeHTO3HO-iHIYKOBaHUM ypaXkKeH-
HSIM MEeYiHKU, MEPBUHHUM OiliapHUM LIMPO30M MEUiHKU,
KOHTeCTUBHUMMU T'eTaToMNaTisIMU, CTTATKOBUMU ITOPYIIICHHSI-
MM METa0o0J1i3My, SIK-OT CMaJKOBUII TeMOXpOMaTo3, AediuT
anb(da-1 aHTuTpuncuHy, xBopooba BinbcoHa, rmos’s13aHuii i3
nmigBuiieHuM pusnkom ['LIK. Came octaHHiMU pokamu y
OiBIIOCTI PEriOHIB CBITY CIIOCTEPIraeThCsl MOMITHUM 3CYB
B etiosioriuHiii ctpykTypi ['IK y 6ik HEBipyCHUX YNHHUKIB.

Ankoeoas. CuctematuuHuii orisin Naouras Bouajila
Ta cmiBaBT. (2024) moka3aB 3HAYHMIA 3B’SI30K MiX CITOXKI-
BaHHSIM aJIKOTOJIIO TA MHOXKWUHHUMM BUIAMU paKy, 30KpeMa
I'UK [21]. 3a nanumu meTaaHanizy Rebecca Wenling Zeng
Ta criBasT. (2024), Ha yacTKy ajKoroJjb-acouiioBaHoi ['LIK
npumnanae 30,4 % [22]. Haituacrilire ajikoroyib-acoliiioBaHa
I'LIK 3ycTpiuaerncst y KpaiHax €BpoIy, 3HAYHO piAlle — B
AMepulli. AJIKOTOJIb 10303JI€3KHO 301UTbIITYE PU3UK PO3BUT-
ky I'lIK y mamienTiB i3 HBV-indexii€ero: moaeHHe CIIOXu-
BaHHs 12 r ankoroo 36ibiye pusuk 'K Ha 11,5 % [23].
AnkoronbHa I'IK 3a3Buyaii BUSBIISIEThCS Ha TTi3HIlII cTa-
i, TTOB’s13aHa 3 HU3bKOIO MTPUXUJIbHICTIO 1O MOHITOPUHTY,
HIZKYOIO IMOBIpHICTIO OTpMMaHHS aneKBaTHOI Teparii Ta
TipII0I0 BIDKMBAHICTIO.

MACXII. HagmipHa Bara abo 0XXUpiHHS, aia0eT, Tirnep-
TeH3is 30ib1IyIoTh pr3nK po3BUTKY ['LIK [24]. Panoomizo-
BaHe MEHIeMiBChbKe gociimkeHHs (2025) mpoaeMoHCTpyBa-
JI0, 1110 MeTa0OIiYHMI CUHAPOM ITiABUIIYE PU3UK PO3BUTKY
'K nepeBaxkHO cepen Jitofieit i3 OiIbIIMM 00XBaTOM Tallil
[25]. THK nmpu MACXII 3a3Buyaii BAHMKAE JIMIIIE 3a Ha-
SIBHOCTI IIIPO3Y, OMHAK Y HEBEJIMKOIO BiICOTKA MAIliEHTIB
MOXe PO3BUHYTHCS i 3@ 1OTO BiICYTHOCTI [26]. MeTaaHai3
Jaideep Behari Ta cmiBaBT. (2023) mokasas, 110 00’emHa-
HUIi TOKa3HUK 3axBoproBaHocTi Ha ['LIK cepen maitieHTiB i3
MACXII cranoBuTs 1,25 Ha 1000 nanieHTiB/pik, ajie y ma-
LIEHTIB i3 po3BUHYTUM (HiOPO30M 11eii TTOKA3HUK 3POCTAE IO
14,46 Ha 1000 nawieHTiB/pik [27]. Y mocmimkenHi Jinna Chu
(2023) mpomemonHcTpoBaHo, 110 I'LIK cripumynHsie moHam
70 % cMmepTeii TPOTSTOM MEPIIIOTro POKY ITiC/Isi BCTAHOBJICH-
HSI JiarHO3y, a TAKOX € OCHOBHOIO IIPUYMHOIO CMEPTHOCTI
yepe3 3 Ta 5 pokiB [28]. Binbur Toro, MACXII-acoriiiio-
BaHa ['lIK cTama ocHOBHUM MoOKa3aHHSIM 0 TpaHCILJIaH-
tauii neyinku y CrionyueHux ILlltarax 3a octaHHi poku
[26]. Mowmupenicts I'IK cepen nmauieHTiB i3 i30Jb0BaHOIO
MACKXII cranosuts 12,4 % (95 % A1 8,3—17,3 %), noen-
HaHHst MACXII i3 xpoHiunum rermatutom B, C ta AXII
MPU3BOANUTH 10 30inbieHHs nomupeHocTi 'K mo 40,0,
54,11 64,3 % BinmosinHo [29]. Y mamienTiB i3 MACXII ma-
JIIHHS Ta BXXUBAHHS aJIKOTOJIIO TiIBUIIYE PU3UK PO3BUTKY
I'IK Ha 30 Ta 140 % BinmosigHo [30].

Temoxpomamos. 3aranbHa nommpeHicTb 'K y mamien-
TiB i3 FEMOXPOMATO30M CTAHOBUTH Mpuodu3Ho 10—30 %.
['LIK BUSBISIETBCS Maii>ke BUKIIOYHO Y MAIli€EHTIB i3 LU-
po30M, ajie TaKoX OyJsia omrcaHa Ha HEIUPOTUYHUX CTalli-
SIX y TIALIEHTIB i3 mporpecytounm ¢Gidbpo30oM y HEBEJTUKUX
cepisix gochimxeHb [2]. Beauke KoropTHe DOCIiIXEHHS
OGPUTAHCHKOI TTOMYJIALIIT TTPOIEMOHCTPYBAJIO, 1110 Y TOMO-
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3UuroTHUX HOCiiB p.C282Y vonoBivoi cTaTi Bikom Bix 40 mo
70 pokiB crioctepiraiiacst Buia yactota BusisieHHs 'K
(OR 8,88,95% CI4,79—16,45) [31]. BonHOYac y BeTMKOMY
0araToleHTPOBOMY KOTOPTHOMY TOCIIKEHHI, sIKe 3i0pajio
PETPOCIIeKTUBHI MaHi 3 8 MIBEACHKUX YHIBEPCUTETChKUX
JlikapeHb, migsuineHuit pusuk ['IK 0yB BusiBieHuit y ro-
MO3UTOTHMX HOCIiB p.C282Y ab0 KOoMITayHA-reTepo3uroT
p.C282Y/H63D (OR 21,32, 95% CI 10,34—43,97) [32].

Megpiyvum anrvgpa- I-aumumpuncuny (AIAT). CuctemHe
3aXBOPIOBAaHHS, CIIPUYMHEHEe BapiaTUBHICTIO reHa SER-
PINAI, mo nepebirae 3 ypaXkeHHSIM JIeTeHb i TIeYiHKU, Y
20—50 pa3ziB migBuiye pusuk po3sutky 'K y mopoc-
Jsomy Bili [33]. ¥ nocnimkeHHi, 3aCHOBAaHOMY Ha IaHUX
OpuUTaHCHKOI0 06i00aHKY, MPOJAEMOHCTPOBAHO 45-KpaTHE
HigBUIIEHHS a0coaoTHOrO pu3uKy po3ButKy ['LIK y ocio
i3 PiZZ-renotunom [34]. Pe3ynbTaTi, oTpuMaHi B eKC-
NepUMEHTAJbHUX i KJIIHIYHUX OOCIiIXEHHSIX, CBiIuaTh,
mo 'K y mamienTiB i3 PiZZ-reHoTrITOM MOXe BUHMKATHA
0e3 nonepeaHboro 1upo3sy [33]. CMepTHICTh, MOB’sI3aHa 3
T'IK, € Bumoio B ocib i3 PiZZ-reHoTHIIOM HOPIiBHSHO i3
3arajibHOIO MOMYJISALI€I0 i cTaHOBUTD 5,49 % nipotu 1 % Bin-
noBigHo [35]. TpuBamicTh BMXKMBaHHS IALi€HTIB i3 PiZZ-
TEHOTUIIOM ITiCJIsl BCTAHOBJICHHSI 1iarHO3y paKy IMe4YiHKK €
Hixyoio (0,4 poky, 0,1—0,7 poKy) MOpiBHSIHO 3 KOHTPOJIb-
Hoto rpynoto (1,0 poky, 0,0—2,9 poky; p = 0,325), 1110 cBin-
yuTh npo Te, o 'K, mop’s3anHa 3 AATD, BUSBISETHCS HA
Mi3Hil cranii 3axBoproBaHHS [36].

Ilepsunnuii ckaeposyiouuit xonaneim (ITCX) € Bimomum
akTopoM pU3MKY PO3BUTKY 3J0SIKICHX HOBOYTBOPEHb T'e-
narob6iniapHoi cucremu. O6’enHaAHMIT MOKA3HUK 3aXBOPIO-
BaHocTi Ha I'lIK cepen mauienTiB i3 [ICX ctaHoBuTh 1,73
(95% CI1,20—2,51) [37]. MeTaperpeciitHuii aHaJli3 BU3BHa-
4uB, 110 KoMopOinHicTh [TCX i3 3anaqbHUMM 3aXBOPIOBAH-
HSIMUM KUIIIeYHUKA € npeaukTopoM BUHUKHeHHST ['TIK.

Doumen-acoyitiosana x6opoba neuinkuy. PU3MK pO3BUTKY
T'lIK Ha T71i poHTEH-acoLIii10BaHOI XBOPOOU ITEUiHKY 3ajie-
KWTD Bill yacy, 1110 MUHYB TTiCJIsl OTIepaTUBHOTO BTPYYaHHS:
KYMYJISITUBHA IHUMAEHTHICTH 3pocTae 3 2 10 7 % 4depes 20
i 30 pokiB micis onepatiii BignmosigHo [38].

Tanacemia. IlauieHTH 3 TajlaceMi€ro, 3aJ1€XKHOIO BiJ Te-
peNMBaHHS KPOBi, MAIOTh 3HAYHO BUIINI 3araJIbHUM pU3UK
I'lIK nopiBHsIHO 3 MallieHTaMM, sSIKi He TTOTPeOYIOTh Iepe-
JIMBaHHS KPOBI, Ta i3 3arajabHo0 nomyssiicio. Kimoyosumu
dakTopamu, 110 cripusitotb po3BuTKy I'LIK, BBaxkaroTh re-
MaTOTPOITHI BipyCU Ta BUKOPUCTAHHS Xe1aTopiB 3ajiza [39].

Heuupomuuna I'llK. 3yctpiyaeTbcs npubausHo y 15—
20 % BunankisB B 0Ci0 i3 XpOHIYHMM 3aXBOPIOBAHHSIM I1e-
qinku 0e3 umpo3y [40]. ¥V IliBHiuHii1 AMepuni Ta 3axigHii
€BpoITi OCHOBHUMM (haKTOpPaMU PU3UKY PO3BUTKY HEIIM-
potuuHoi I'lIK € XxpoHiuHi 3aXxBoploBaHHS IMeYiHKN HEBCTA-
HoBJieHoi eTionorii Ta MACXII, Toni sik B A3ii Ta [1iBneHHiit
AMepuili OCHOBHUM YMHHUKOM PO3BUTKY HELIMPOTUYHOIL
I'lK e HBV.

Helicobacter pylori (HP). Benuke KOrOpTHE JTOCTiKEHHST
i3 3a;myd4eHHsIM 53 633 yyacHUKIB [10Ka3aj10, 110 3aXBOPIOBa-
HiCTb Ha renaToOiTiapHMii pak OyJia HIXKYOM0 B 0Ci0, iH(iKO-
Banux HP [41]. BonHouac metaanamnizu Jayme Luis Gabriel R
Penaflorida (2024) i Samragnyi Madala (2021) nminrBepnuiu,
110 iHpikyBaHHs HP moB’s13aHe i3 miaBUILIEHOIO CXWIBHICTIO
1o po3ButKy I'LIK [42, 43]. [Toka3aHo, 1110 KOiH(IKyBaHHS

HCV a6o HBV Ta HP cyTTeBo minBuiye pu3nk po3BUTKY
'K [43, 44]. TTpumnyckaeThcs, 1110 OMOCEPEIKOBAHUI €K~
30ocomamu TpaHcdep miR-362-5p 3 HP-indikoBaHux erti-
TeioluTIB cripusie mpoJidepatiii Ta mirpauii kiaituH LK
yepe3 TpaHckpuIiitnuii kopenpecop TLE4 [45]. ITokazaHo
TaKOX, 1110 BE3UKYJIM 30BHIilIHbOI MeMOpaHu HP MoxyTh
BIUIMBATU Ha po3BUTOK i mporpecyBanHs ['LIK yepes cur-
HanpHM 1LsIX TGF-B/SMAD [46]. HP-cepomno3utrBHiCTh
y nauienTiB i3 ['LIK mmoB’si3aHa 3 ripiioro eheKTUBHICTIO JTi-
KyBaHHSI iHTi0iTOpaMM iMyHHMX KOHTPOJIbHUX TOYOK (im-
mune checkpoint inhibitor — ICI) [47].

Jlemoepagpiuni paxmopu. Yonosiku MaroTh 3—5-KpaTHO
BUIILY MOBipHicTb po3BUTKY ['LIK, HixX XiHKM, He3a1eKHO
BiJl €Ti0JIOTii OCHOBHOTO 3aXBOPIOBAHHS MEUiHKH, 1110 MOXKE
OyTH TTOB’SI3aHO 3i CTaTeBO-CHen(piYHNMY BiIMiHHOCTSIMU
peryJsiLii eKcrnpecii TeHiB, 3aJlydeHUX 10 MeXaHi3MiB KaH-
eporeHesy [48]. Kpim toro, pusuk I'lIK Ha 81 % 3pocrae
3i crapiHHsM [49].

Hympumueni ¢paxmopu. Konraminalis ixi apiarokcu-
HaMU, 1110 MPOAYKYIOThCs Tpubamu Aspergillus flavus ta
Aspergillus parasiticus, BHACJIigZOK HEIPaBUJIbHOTO TpaH-
CIIOPTYBaHHS a0b0 30epiraHHs IIeBHUX IIPOAYKTIiB, 30KpeMa
371aKOBMX, HACiHHS, CIIellili, Bilirpae NpUYMHHY POJIb Y
4,6—28.2 % ycix Bunaakis I'LIK y citi [50]. HagmipHe crio-
>KWBaHHSI HACUYEHMX XUPiB, 0COOJMBO TUX, 110 TTOXOASTh
i3 yepBoHOro M’sca, niasuinye pusuk po3BuTtky I'lIK (RR
1,20; 95% CI 1,02—1,41) [51].

MNpotekTuBHi pakTopu

MeTaaHaiti3 7 KOrOPTHUX JOCIIKEHD i 6 HOCTIKEHD
BUITaIOK — KOHTPOJIb (2024) mponeMOHCTpyBaB MO3UTHUB-
HUIi BIUIMB 310pOBOro xapuyBaHHs1 Ha pusuk ['IK: 3Hu-
JKEHHST pU3MKy Ha 33 % acollitoBajaocs 3 BUIIMM iHIEK-
com 3aopoBoro xapuysanHs (OR 0,67, 95% CI 0,54—0,85),
3HIKEeHHST Ha 23 % — 3 motpuMaHHsM mietu DASH (OR
0,77, 95% CI 0,66—0,91), 3HmxeHHs Ha 35 % — i3 cepen-
3eMHOMoOpCchKolo mieToro (OR 0,65, 95% CI 0,56—0,75)
[52]. MeTtaanauni3 J. Yu (2023) mokazaB, 1110 CIIOXKMBaHHSI
kaBu 3HKye pusuk ['IIK Ha 47 % (OR 0,53, 95% CI 0,47—
0,59) [53], moxi6GHi pe3ynbTaTH OyJIM OTPUMaHi y eBporneii-
CBKilt Ta aziliceKiit momyssauisx [54]. [IpomemoHcTpoBaHO,
1110 MPOTEKTUBHUI e(DEKT KaBU € 10303a71eXXHUM [55]. Bxku-
BaHHS KaBU PeKOMEHIO0BaHO 1Jis 3HIKeHHs pu3nKy ['LIK B
OHOBJIEHUX KJIiHIYHMX peKoMmeHaailisix EASL 2025 p., xoua
CJIiJl 3a3HAYMTH, 11O BIUIMB CIIOXMBAHHS KaBU Yy MAaIliEHTIB
i3 BUcokuM pusukom po3BuTKy I'LIK He OyB omiHeHmMii y
MPOCIEKTUBHUX AOCIIIKEHHSX [2].

JloBemeHO, 110 COXMBAHHS pubOuM, Oaratoi Ha oMe-
ra-3 noJjliHeHaCUYEeHi XKUPHi KUCIIOTHU, 3HUXKYE PU3NK PO3-
Butky I'lIK, HaBiTh cepen oci6 3 iHdekiiero HBV Ta/abo
HCV [50]. [ToniHeHacu4eHi XXUPHi KUCTOTU MOXKYTb MaTH
AHTUKAHIIEPOTeHHUN e(eKT 3aBAsIKU CBOIi 3MaTHOCTI iH-
IyKyBaTH arionTo3 KJIITUH, PETYII0BaTU KIITUMHHUNA LMK i
MpOoAYKIIito eiiko3aHoiniB. CrioxXuBaHHs Oilloro m’sica ta-
KOX acolitoerbes 3i 3HmkeHHsM pusnky ['TIK (RR =0,76;
95% CI 0,63—0,92) [51]. KpiMm Toro, noJjicdeHomu, sKi Mic-
TITBHCS IEPEBAXKHO Y CBIXXMX (DPYKTax i OBOYaxX, BIUIMBAIOTh
Ha aHrioreHe3 i MetactazyBaHHs1 ['LIK nuisixom perynsiiii
MHOXWHHUX BHYTPITHbOKJIITUHHUX CUTHAJIBHUX 1ILISXIB,
11O TIPMU3BOAUTH 10 3HMKEHHS pu3nKy po3ButKy ['LIK [50].
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IligByimeHHs piBHS (i3MYHOI AKTUBHOCTI 3HIKYE PU-
3uK po3Butky I'LIK (OR 0,65, 95% CI 0,45—0,95), npuyo-
My iHTEHCHUBHI (bi3WUHi HaBaHTaXK€HHsI OB’ s13aHi 3 OLIbIIT
CYTTEBUM 3HIKEHHSIM PU3UKY [56].

YucneHHi MeTaaHalli3u obcepBalliiHUX AOCTiIKEeHb
IEeMOHCTPYIOTh 3HUKEeHHsI pu3nuky po3Butky I'lIK y ma-
LIEHTIB, sIKi puiiMaioTh MeTdopmiH [57], ctatunu [58],
aneTwiIcaminuiaoBy kuciory [59], GLP-1-aronictu [60].
BonHouac nmepeBaru BUKOPUCTAHHS IIUX TpenapaTiB st
xemonpeseH1ii I'LIK y maiieHTiB i3 1MpPO30M 3aIUIIAIOTh-
Csl HESICHUMU Yepe3 BUCOKY TeTepOreHHICTh pe3yIbTaTiB
JOCJTIIKEHb.

MNMaroreHes NuK

Possutok I'lIK € pe3ymbraToM ckiiamHOi B3aeMOmIii
TeHETUYHUX, eIMireHeTUYHNX, MeTAa00JiYHUX Ta iIMyHHUX
MOpYIIEeHb, 1110 BUHUKAIOTh HA TJIi XPOHIYHOTO YpaKeHHS
nevinku. [TyxJmHHe MiKpOOTOYEeHHS CIYXKUTh CyOCcTpa-
TOM S$IK JUIS1 pO3BUTKY NepBUHHMX Borumin 'K, Tak i mis
peLUAMBY HasiBHUX, HABITh ITiCJIsI BUAAJIEHHSI TOYaTKOBOI
MyXJIMHU, 1[0 OTPUMAIIO Ha3By «edeKTa nojs» [61]. Y ce-
penaboMy I'LIK micTtuth 61m3bK0 40 reHOMHUX abepallii,
OJIHAK, Ha BiAMiHY BiJl 6araTboX iHIINUX BUIiB paKy, BBaXKa-
etbes, mo npu 'K nuine geski 3 Iux MyTalliii ciayKaTb
PYLIiSIMU OHKOTeHe3y. MIMOBipHO, OCHOBHI 260 «CTBOJIO-
Bi» (trunk) MyTallii KiJIbKOX MOJEKYJISIpHUX LUISIXiB hop-
MYIOTh SIIPO OHKOTEHE3Y, /10 SIKMX 3T0JI0OM J0JY4YaloThCs
«risikoBi» (branch). Ls rimore3a oTpuMara miaTBepIkKeHHSI
KapTyBaHHSIM TaHUX MOBHOTO €K30MHOTO CEKBEHYBaHHS
34 myxJIMH Bif IIECTW MALi€HTIB i3 MYJIbTU(HOKAIHLHOIO
T'TIK [62]. Cepen abepaHTHO EKCITPECOBAHUX I'€HIB Haliyac-

Tire 3ycTpivaloThcsa myTauii reHiB TERT, TP53, CTNNBI,
AXINI, LAMA2, ARIDIA, ARID2, WWPI, RPS6KA3, ATM,
CDKNZ2A, KMT2D, NFE2L2, ERRFII, ZIC3, ALB, KMT2C,
IRF2, BAZ2B, UBR3 Ta ini [63]. IToBHe eK30MHE CeKBe-
HyBaHH$ 243 myxiauH BUsSBUIO 161 MoTeHLiHY IpaiiBepHY
MyTallito, 110 3ajydayiv 11 OCHOBHUX IUISXiB IIOHAWMEHIIIe
y 5 % nyxauH [64]. HaituacTile 3anissHUMU HUTIXaMu OyJId
nipomotop TERT (60 %), WNT/B-karenin (54 %), PI3K/
ATK/mTOR (51 %), TP53 /xnituaauii uki (49 %), MAPK
(43 %), nutax nudepeniarii meyinku (34 %), ermireHeTny-
Ha perysuist (32 %), pemonenoBaHHs xpomatuHy (28 %),
okcunartuBHuii ctpec (12 %), JAK/STAT (9 %) i tpaHcdop-
mytounit pakrop pocty B (TGF-B) (5 %).

TakuMm 4YMHOM, MOJIEKYJSIPHUII KaHIEepOTreHe3 Mpu
I'UK € MmynbTrakKTOpHUM i BKIIIOYAE TeHETUYHI MyTallil,
eImireHeTUYHi 3CyBH, TTOPYIICHHSI iIMyHHOTO KOHTPOJIIO Ta
MeTa0o1iuHi 3MiHU. Po3yMiHHS 1IMX MeXaHi3MiB € OCHOBOIO
PO3BUTKY MEPCOHAII30BAHOI MEAUIIMHU Ta CTBOPEHHS iH-
NMBiAyali30BaHUX MPOTpaM JiKyBaHHSI.

MoAekyAapHa Kaacuoikauia MK

3a ocTaHHi AeCATUIITTS KOMIUIEKCHE MOJIEKYJISIPHO-Te-
HeThuHe TpodistoBaHHs TUcsSY 3pa3kiB ['LIK cTBopmio
MiITHYy OCHOBY IIJIS CUCTEMM Kiacuikallii 3a mMoCIiqoBHUMU
MOJIEKYJIIPHUMU Ta TIPOTHOCTUYHUMM XapaKTepPUCTUKAMU
3 MeTOI0 cTpaTtudikallii JIiIKyBaHHS LIJISIXOM TPYITyBaHHS
MMAli€HTIB Y pi3Hi TepalleBTUYHI KJIach. ¥ HOBAaTOPCHKOMY
nocmimkeHHi J.S. Lee ta ciBaBt. (2004) 3a nTaHMMU aHaTi3y
TPaHCKPUNTOMHUX MIKPOYHUIIiB BUJILJIEHO /1Ba KJiIacTepu
(A ta B) THK, siki neMOHCTpyBajiy 3HAa4YHi BiIMiHHOCTI y
BIDKMBAHOCTI Ta GioJOTiYHIX 0co0IMBOCTX (Tad. 1) [65].

Ta6nmysi 1 — OcHoBHIi cuctemu knacudpikayii 'K

Cuctemm Cy6knacu
Knacucpikauii MponicepaTusHMit HenponichepaTusHuii
Lee, 2004 Knactep A Knactep B
Boyault, 2006 G1, G2, G3 G4, G5, G6
Chiang, 2008 Mponidgepadis CTNNB1, nonicomisi 7, iHTepdepoH
Hoshida 2009 S1, S2 S3
TCGARN 2017 iKnactep1, iKnactep2 iKnactep3

Hu3bKa BUXMBAHICTb, BUCOKA CYAMHHA iHBa3ig,

MokpalLeHa BUXMBaAHICTb, HU3bKWUIA PiBEHb CY-

KniHiyHi XiHKM, asiatu, BUCoKmi piseHb ADI, HBV, Hop- | gunHHOI iHBagii, ankoronb, HCV, HWX4uii piBeHb
0COBNMBOCTI MarnbHa Maca Tina, cnabko gudepeHuinosaHi A®TI1, nobpe andepeHLiioBaHi renatoumTy,
renaToumTu MEHLLIMIA PO3MIp MyXJIMHU
CDK4, CNNB1, CKS2, PTMA/ProT, SET, CTNNB1, CDH1, TCF1
MyTauji MAPK3, CCNB1, CCNA2, AXIN1, PIK3CA, CavineHcnHr CDKN2A wunsxom rinepMeTusto-

TP53, AKT, MYC, TGF-B8, TERT, MYBL2 PLK1, BaHHS; BIAHOCHO YacTa myTaLis npomoTopa
MK167 TERT, TP53

Mpumitkn: AKT (AKT serine/threonine kinase 1) — reH AKT cepuH/TpeoHiH kiHasn 1; AXIN1 — reH akcury-1;
CCNB1 (Cyclin B1) — reH umnkniHy B1, CCNA2 (Cyclin A2) — reH ynkniny A2; CDH1 (Cadherin 1) — reH E-kagre-
puHy 1, CDK4 (Cyclin dependent kinase 4) — reH uukniH-3anexHoi kiHasu 4; CNNB1, CKS2 (Cyclin-dependent
kinase regulatory subunit 2) — reH perynstopHoro cy6’roHiTy 2 uuKJiH-3anexHoi KiHasun; CTNNB1 — reH 6era-
kateHuHy 1; MAPK3 (mitogen-activated protein kinase 3) — reH mitoreH-akTuBoBaHoi npoTteiHkiHasn 3; MYBL2
(MYB proto-oncogene like 2) — reH 3B’a3yBanbHoro Myb 6inka B; MK167 (marker of proliferation Kiel 67) —
reH mapkepa nponigpepadyii Ki-67; MYC (MYC proto-oncogene) — reH MYC npotooHkoreHy; PLK1 (Polo like ki-
nase 1) — reH nononopi6Hoi kinasu 1; PTMA/ProT (Prothymosin, alpha) — reH npotumo3uHy anb¢ha; SET, PIK3CA
(Phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha) — reH karanitnyHoi cy6oanHuLi anbha
hocpatuguniHosuton-4,5-6icpocepar-3-kiHasm; TCF1 (T cell factor-1) — reH T-knitTuHHOro ¢paktopa 1; TERT
(Telomerase reverse transcriptase) — reH Tenniomepasu 3B0poTHoI TpaHckpuntasun; TGF-B (Transforming Growth
Factor beta) — reH TpaHcghopmyrodoro hpaktopa pocty 6eta; TP53 — reH npoteiHy p53; TCGARN (The Cancer
Genome Atlas Research Network) — gocnigHuubka mepexa ATtsiacy reHomy paky.
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3romoM Oy po3po0JieHi JOIATKOBI cuCTeMHU Kiacudi-
Kauii: Boyault ta in. (G1—G6) [66], Chiang Ta iH. (5 KaciB)
[67], Hoshida Ta in. (S1—S3) [68], mocimigHAIIBKOT Mepexi
Atnacy reHoMy paky (The Cancer Genome Atlas Research
Network — TCGARN) (iKnacrepl — iKnacrep3) [69]. dist
craHIapTU3allii HOMEHKIJIaTypH Ta MiHiMi3allil MOTeHiitHOT
HEOIHO3HAYHOCTI 0yJ10 3anpornoHoBaHo po3noaia 'K Ha
npodidepaTnBHMI i HeIpoIidepaTUBHMI CyOKIIacH, KOXEeH
i3 IKUX CTaHOBUTH Npubau3Ho 50 % sunaznkis I'LIK [70].
IIponicdepaTuBHuii cyoxiac mos’si3anuii i3 HBV, 3 abepa-
uisimu y TP53, RAS, mTOR, iHcyniHononioHoMy dakTopi
pocrty (insulin-like growth factor — IGF), dakropi pocty
diopoomacti 19 (Fibroblast growth factor 19 — FGF19)
i nukaini D1 (CCND1), a Takox 3arajioM 3 TipIlIMM Mpor-
Ho3oM. HempomideparuBHuii CyOKIac acOLIOEThCS 3 all-
korosiem i HCV i Mae kpanuii mporHos. 3arajioMm CUCTeMH
kacudikariii, BpaxoByouu retreporeHHicts I'LIK, 3a0e3me-
YyIOTh OCHOBY JIJIs1 PO3POOKU CTpaTeTiid JIiIKyBaHHSI, CIIELIN-
(biYHUX TSI KOXKHOTO ITiaKIIacy.

CKpwuHiHr K

MeTo10 OHKOCKPMHIHTOBOTO TOCJTIIKEHHS € BUSIBICHHS
I'lIK y 6e3cuMnTOMHOI 0COOM, OCKiJIbKM pAHHE BUSIBICHHS
nependayvae MmiaBUIEHHS e(PeKTUBHOCTI JTIKyBaHHSI Ta BIDKH-
BaHocTi nmanienTa [71]. 3rigHo 3 HacTanHoBamMu M O3 Ykpainu
(2024) [12] Ta EASL (2025) [2] ckpuninr I'lLIK moBuHeH npo-
BOIUTUCS y TpyMax pU3MKy, OTKe, peKOMEHIOBAaHUIA Talli-
eHTaM i3 uposoM BipycHoi (HBV, HCV) ta HeBipycHOI eTi-
ozorii (MACXII, agkoroibHe ypaXkKeHHsI TTeYiHKM Ta iHIII),
a TakoX HBV-iHdikoBaHuM natiieHTam 6e3 1upo3y. MeHIn
MOLIUPEHUMHU TTPUUMHAMM LIMPO3Y, IO MiJIATal0Th CKPU-
HiHTYy, € BTODMHHMI OiiapHMil IMpo3, XBopoba BinbcoHa,
CKJIEPO3YIOUMI XOJIaHTIT, FpaHyieMaTo3Ha XBOpooa, XBOpPO-
0a HaKonmm4eHH: rikoreHy IV Tury, MeamkaMeHTO3HO-iH-
YKOBaHi 3aXBOPIOBAaHHS MEYiHKKU, OOCTPYKILisi BEHO3HOTO
BIITOKY, XpOHiUHA TTPAaBOCTOPOHHSI CeplieBa HEJOCTATHICTh
i TpUKYyCHigaJibHa perypritaiist. JlocsiIrHeHHsI CTilKO1 Bipyco-
JIOTiYHOI BiAIOBIiMi 3aBASIKY IIPOTUBIPYCHOMY JIIKyBaHHIO Y
MAlli€HTIB i3 Bipyc-iHIYKOBAHUM 1IMPO30M HE 3BUIbHSIE iX Bill
MPOAOBXEHHS PETYJISIPHOIO CKPUHIHTY, OCKIIbKY 3MEHIIIYE,
aje He ycyBae pusuk po3sutky I'LIK [72].

st CKpUHIHTY PEKOMEHAYETHCSI TIPOBEACHHS YIlb-
TPa3BYKOBOTO MOCIIiIXKEHHS MeUiHKM Yy KOMOIiHAIIii 3 BU-
3HAYEeHHSIM abda-deTonpoteiny (ADIT) KoxHi 6 MicsiiB
(LoE 3, cunbHa pexomeHnaiiisi) (puc. 3).

OnTtumanbHU iHTEpBal CKPUHIHTY OyB BU3HAYEHUI 3a
JaHUMU TOCTiIKEHb ITPO CEPEIHii yac MOABOEHHS PO3MipiB
BorHuma (3—9 wmicsiis). [HTepBan criocTepexkeHb y 6 Mi-
CSI1IiB TTOKa3aB OTHAKOBY e(PeKTUBHICTb i3 3—4-MiCIUHUMM
iHTepBaJlaMM Ta BUSIBUBCS KpalluM 3a 12-micsanmii [73].
Y pasi BUSIBJICHHST TTyXJIMHHOTO BY3J1a TIEYiHKU PO3MipoM

e ABLY ! i
BY3A080 YTEOPOHHA Z10 MM
_ l ! noeTopeTy Y3 + ADT yepes
| ] | BY3A08S YTEOPEHHA <10 MM | 3-6 micais I
¥30 + Aon
_ | nosTopuTH Y34 + ADI Yepes
S | Y31 HaraTHeHa | —> | & icaun

PucyHok 3 — CkpumHiHr T'UK y rpynax pusmky

> 10 MM a6o migBuieHoro piBHs ADIT peKoMeHIY€EThCS
IOJATKOBE OOCTEXKEHHSI 3 BUKOPUCTAHHSIM a0IOMiHAIbHOL
myabtuciipanbHoi KT a6o MPT. [lpu BusiBieHHi By3JiB
Menie 10 mm Y3]1 ta BumiptoBanHs piBHss ADII ciin mo-
BTOPUTHU Yepe3 3—6 MicsIiB.

PexomeHpattist 3amy4eHHs 0Cib BUCOKOTO pU3UKY 110 MPO-
rpaM CKpUHiHTY 06a3yeThCs Ha pe3yJbTaTaX paHI0Mi30BaHOTO
KOHTPOJIbOBaHOTr0 HociimkeHHsT Bo-Heng Zhang Ta criBaBsT.
(2004), saxe mokazaso, 1110 3aCTOCYBaHHSI CKPUHIHTY TpU-
3BOIUTH 10 3HKeHHS cmepTHOocTi Bin I'IK Ha 37 % [74].
KoxkpaHniBcbkuii Mmetaananis (2021) nponeMoHCTpyBaB BU-
COKi MOKa3HUKU AiarHOCTMYHOI TOYHOCTI KOMOIHOBAaHOIO
3actocyBaHHs Y3]1 ta ADII (moporosuii pieHb 20 HI/MJT):
qymBicTb 96 % (95% CI 88—98 %), cnermdiuHicTb 85 %
(95% CI 73—93 %) [75]. BonHovac ¢ B3SITH 10 yBaru, 1o
yacToTa XMOHOHETaTUBHUX pe3ybTatiB Y31 € mocTaTHhO BU-
COKOIO: TIpH0IM3HO B oaHOTrO i3 ’sati nauieHTiB 'K miar-
HOCTYEThCS Ha Ti3Hiii CTafii monpu peryasspHUil CKPUHIHT.
BumiproBanus ADIT KokHi 6 MiCSAIIiB MiABUIIYE YYTIUBICT
CKPUHIHTY, ajie 3a paXyHOK 3HIKeHHS CIIeI(IiTHOCTI, OTXe,
MTOSIBY OUTBIIOT KiTbKOCTI (15 %) XMOGHOITO3UTUBHUX PE3YITb-
TaTiB, 110 MOTPEOYIOTH TOAATKOBUX JOCIIIIKEHbD.

Croropani ckpuHiHr ['LIK cepen nauieHTiB i3 XpoHIYHUM
3aXBOPIOBAaHHSIM I€UiHKU Ha CTafii po3BUHYTOTO (hiOpo3y
HE Ma€ JOCTAaTHHOI JOKa30Boi 0a3u, mob0 OyTH peKOMeH-
JIOBaHWM, X04a y BEJIMKOMY KOTOPTHOMY NOCTiIKeHHi Y
CILIA 3a yuactio 1773 manienTis i3 MACXII noBeneHo, 1110
cTymiHb ¢ibpo3y Bu3Hauae pusuk po3Butky ['LIK: piBeHb
3axBopioBaHocTi Ha ['l1K y mauienTiB i3 ¢iopo3om F3 OyB
BMIIIUM, HiX piBeHb 3aXBOPIOBAHOCTI Y MAIli€HTIB i3 (piOpo-
30oMm FO—F2, i cranoBus 0,34 na 100 mroneit/pik [76].

AiarHocTtuka

I'IK mae TpuBanmii 6e3CMMOTOMHUI ITepedir, 1o
YCKJIAIHIOE PaHHIO AiarHOCTUKY. KiiHiuHi nposiBu 3’s1B-
JISIIOTBCS TIepeBaXkKHO Ha IMi3HIX CTamisIX i MOXYTb OyTU He-
cneuu@ivyHUMU, TAKUMHU sIK 3arajbHa cJIabKicTb, BTpata
amneTuTy, 3HMKEHHSI Macu Tijla, a00 3yMOBJIEHUMU XPO-
HIYHUM 3aXBOPIOBAHHSM MediHKU (0i/1b 200 BiMUyTTS TSIK-
KOCTi Yy mpaBoMy miapebep’i, aclluT, 03HaKU MOPTaIbHOT
rimepreHsii, XoBTsaHuLA) [77]. A1 paHHBOTO BUSBICHHS
3axBoproBaHHs AiarHoctuka ['LIK mpoBoauThes y rpymax
pM3UKY, 30KpeMa cepen mauieHTiB i3 HBV-indexkuieio abo
IMPO30M Oy/b-SIKOT €TioJIOTii, Ta MOBMHHA Oa3yBaTHCS Ha
HeiHBa3MBHUX KPUTEPisIX Bidyallizallii, OT>Ke, He MoTpedye
nmatoMopdoJioriyHoi Bepudikailii y TUTIOBUX BUMAIKaX.
Konuenuis HeiHBa3MBHOI Bizyali3aliliHOI AiarHOCTUKH, 110
TPYHTYETBCS Ha BUSIBJICHHI XapaKTePHUX IS TIOETAITHOTO
rernaToKaHIIeporeHe3y 3MiH BacKyIsipu3allii HUISIXOM KOH-
TpactyBaHHs, Oyna BopoBamkeHa y 2001 p. JliarHocTuuHe
3o00paxeHHs ['LIK nependayae BUKoprcTaHHSI MyIbTH(DA3-
Horo npotokony KT nediHku i3 BHYTPilIHLOBEHHUM KOH-
TpactyBaHHIM 200 MPT i3 BHyTpillIHLOBEHHMM KOHTPACT-
HUM TincunaeHHsM. CbOroaHi OCHOBHUMM PaJioIOTiYHUMHU
o3Hakamu ['LIK BBaxaioTbcs: 1) iHTeHCUBHE apTepiaabHe
3axoIUIeHHs abo mincuiaeHHs (arterial phase hyperenhance-
ment — APHE); 2) rinoiHTeHCUBHICTb Y MOpTaIbHiii/Bi/-
cTpoueHiil ¢asi abo «BUMUBaHHSI» KOHTpacTy (washout);
3) mincueHHs Karcyau Ta 30iJIbIIeHHs 1 pO3MipiB MOpiB-
HSTHO 3 TTOTIepeTHIMM 300paske HHSIMMU.
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V2011 p. mist ctaHmapTU3allii TepMiHOJIOrI, YHidikalii
XapaKTepPUCTUKU CIIOCTEPEKEeHb Ta iHTepIpeTallii fTaHuX
OyJia BIPOBaIXKeHA CHCTEeMa y3araJlbHEHMX JaHMX 300pa-
sxeHb nievinku (Liver Imaging Reporting and Data System —
LI-RADS) [78]. Ha ocHOBi koM0iHallii BizyasizamiiiHux
o3Hak i ix eBousollii 3 yacom LI-RADS noninsie ypakeHHst
MeYiHKW Ha 5 OCHOBHUX KaTEropiii: Bill IBHO JOOPOSIKICHUX
(LR-1) mo 3icraBaux i3 'LIK (LR-5) (Ta6xa. 2).

Oxpemoro kareropieio LI-RADS Buninsie mocrieHHs
M’SIKMX TKaHUH Y BeHi SIK «IIyXJIMHY Yy BeHi» (tumour-in-
vein — LR-TIV), sika mae Bucoky cnieuuivyHiCTh 15 Mi-
arHOCTUMKM MaKpOCKOIIYHOI CynMHHOI iHBa3ii. Kpim Toro,
Kkareropiero LR-M mno3navatotbes He cnenndiuni st LK
MUMOBIpHO 3JIOSIKiCHi YpaxkKeHHsI, 1110 AEMOHCTPYIOTh Millle-
HEIoaioHy MOp(OJIOTilo.

Kpurepii LI-RADS € BucokouyTimBuMM Ta crieiiudiu-
Humu 11 giarHoctuky 'K y marieHTiB i3 mupo3oM i MaioTh
MPUINHATHY TOYHICTD Y TALIEHTIB i3 HeuupoTnuyHoo HBV-
iHgexiiero [13]. YucaeHHi nocaimKeHHs] IeMOHCTPYIOTD,
o 3icraBHicts LR-5 3 TLIK cranosuts 95—99 % [79]. duist
ypaxeHb, KiacudikoBaHux sik LR-4, iimoBipHicTs 'IK cTa-
HOBUTH ~ 75 %, ToMy B 1IuX Bunaakax AASLD pekomeHaye
MpOBeIeHHs 0ioTcii 800 KOHTPOJILHOI Bidyaslizallii yepe3 Tpu
Mics1Ii 3 00roBOPEHHSIM MiIKIVCLIMILIIHAPHOIO TPYIOI0 TaK-
THUKU ONTHMAJIBHOTO criocTepexkeHHsl. YpaxkeHHs1 LR3 matoTh
iimoBipHicTh I'IK ~30 %, noTpeGyroTh MPOIOBXEHHS CIIO-
crepexkeHHs1 3 ToBTopHOI0 KT a60 MPT uepes 3—6 MicsiiiB.
Kiacudikosani ssk LR-M ypaxentst y 93—100 % Bumankis €
3JI0SIKICHUMU, ajie juie 29—44 % i3 nux € I'IK, 1o BuMa-
rae rpoBeneHHs oioricii [80]. Coin 3a3HaYMTH, 1110 BiTHOCHO
nooposikicHi ypaxkeHHs (LR 1—2) moTpedyioTh peTeIbHOTO
KOHTPOJIIO i TPOIOBXEHHS AMHAMIYHOTO CKPUHIHTY.

LI-RADS He pekoMeHI0BaHa ISl 3aCTOCYBaHHSI y Ma-
LI€HTIB BiKoM 10 18 poKiB, MaIi€HTIB i3 IMPO30M, CIIPU-
YUHEHUM BPOJIKEHUM MEeUiHKOBUM (hiOpO30M, CyTUHHUMU
3aXBOPIOBAaHHIMHU, TAKMMU SIK CIAJKOBa reMopariyHa Te-
JlaHriekTasist, cuHapoM bagna — Kiapi, XxpoHiuHa OKJTIO3is
BOPIiTHOI BeHH, CeplieBa HeAOCTAaTHICThb, a00 Y MaIliEHTIB i3
nrGy3HOIO BY3JI0BOIO pereHepaTUBHOIO TilepIiiasi€to.

VabTpa3ByKoBe OOCIIKEHHS 3 KOHTPACTHUM ITiICH-
neHHsaM (contrast-enhanced ultrasound — CEUS) moxe
BUKOPHCTOBYBATHCS EKCIIEPTHUMU LIEHTPaMU MIPU Herepe-
konymBocTi pe3yabTaTiB KT ado MPT. ¥ npocniektuBHOMY
6araroneHTpoBoMy nociimkeHHi CEUS nponeMoHcTpyBaB
crienndivnicts 92,9 % npotu 76,8 % nna KT i 83,2 % mist
MPT y Byznukax po3mipom 10—20 mMm [81]. BogHouac Buta
yytauBicTb KT Ta MPT y BusiBienni I'LIK yepes Buuii rmo-
piBHssHO 3 CEUS piBeHb BUsIBIeHHS (DeHOMeHA «BUMUBaH-
Hs» HAJIa€ TiepeBary [IMM METO/IAaM i TTO3ULIIOHYE iX SIK Mepury
JIIHI0 00CTEeXXeHHS I HeiHBa3uBHOI giarHocTuku 'K,

MopdoAoriyHa AiarHoCcTUKa

Mopdosoriuna giarHoctuka 'lIK € BaxkauBUM KOM-
MOHEHTOM MiATBEPAXEHHS AiarHO3y Yy BUMAaJAKaX, KOJU
paniosoTiyHi KpUTepii € HEMEePeKOHJIMBUMM, a TAKOX JUISI
YTOUHEHHSI TiCTOJOTiYHOTO BapiaHTa MyXJIMHU Ta MPOBe-
NIEHHST MOJIEKYJIIPHUX IOCTiIXKeHb. BinnmosigHo no pexo-
MmeHaauiit MO3 Ykpainu (2024) ta EASL 2025 6iomncist
MeYiHKM He € 000B’SI3KOBOIO y MAlIi€HTIB i3 TUIIOBUMU
paniosoriunnMu o3HakamMu 'K y momymsiii Bucoko-
ro pU3UKY, MPOTE 3aJUIIAETHCS BaXKJIMBOIO Y CYMHIBHUX
BUTAIKaX, TP TJIaHYBaHHI MepCcOHaizoBaHoOI Teparii
Ta KJIiHIYHUX gochimkeHHsX. Kimacuunumu Mmopdostoriu-
Humu o3Hakamu ['LIK e TpaGekynsapHuii, nceBaorjiiaHmy-
JISpHUIT 200 KOMIAKTHUIA TUIT poJiidepaliii; minBuiLeHe
SIIGPHO-1IMTOIUIa3MaTUYHE CITiBBiIHOIIIEHHS; BUpaXkeHa
KJIITUHHA aTUITisl, TilMepxXpoMis siiep; YUCIeHHI MITO3WU;
HasIBHICTb iHTPAIIUTOIJIa3MaTUYHUX BKIOUeHb [82]. Cy-
yacHa kiacudikaimigs BOO3 odiniitHo Bu3Hae 8 mopdo-
norivHux nigtunisB I'K: ¢pidponamensipHuil, CKipo3HUiA,
CBITJIOKJIITUHHUI, CTeaTOTeIaTUTHUIM, MaKpoTpabdeKy-
JISIpHU, 30arayeHuii HeliTpodinamu Ta JiMmdouuTamu,
xpomodo0bHuii (tadma. 3) [83].

Hesiki ricrorunu (30Kpema, MakKpoTpaOeKyIsIpHUii)
IOB’s13aHi 3 HECOPUATIUBUM IIPOrHO30M, TOMi SIK iHIIL
(Hampukan, 30araueHuit JiMpounTaMn) MalTh Kpalui
nporHo3. OkpiM audepeHiianii Ha MiATUIU, HA TPAKTULI
3a3BMYall BUKOPUCTOBYETHCS TiCTOJIOTIYHA Tpajallist 1u-
(epenuianii (BMcoka/momMipHa/HU3bKA), sIKa TAKOX Mae
MPOTHOCTUYHE 3HAYEHHSI.

AiarHoCTnyHi 6iomapkepu

CupoBaTKOBi OioMapKepH € BaKJIMBUM JOAATKOBUM
iHCTPYMEHTOM /11 PAHHBOTO BUSIBJICHHSI, IPOTHO3YBAaHHS
Ta MoHiTOpUHTY eekTuBHOCTI JHiKyBaHHsa ['LIK. ITporpec
Yy MYJIbTIOMHMX TEXHOJIOTiSIX, BKJIFOYAOUM CEKBEHYBaHHSI
HacTynHoro mokoaiHHa (NGS), Mac-cneKTpoMeTpito Ta
PiIMHHY GiOIICit0, 1110 BUSIBISIIOTh LM PKYJIIO0YI TyXJIMHHI
kiaitunu, pparmeHTu JHK (ctDNA) Ta mo3zakiiTuHHI
BE3UKYJU, 3MiHUB PO3YMiHHSI MOJIEKYJISIPHOTO JIaH]I -
madty 'K, 3HauHO po31MIMPUB TMepeliK MOTeHLiMHUX
MapKepiB, BU3HAYMBIIM IX CUJIbHI Ta cJIa0Ki CTOpOHU
(tabn. 4) [84].

HaiiGinpi BUBYEHUMU CHOTOIHI € CUPOBATKOBI ITPOTEi-
HOBi 6iomapkepu, 3okpema ADIT, ADII-L3, DCP. ITinBu-
meHHs piBHs ADIT > 200 Hr/ma Mae crielu@iyHicTh, 1110
HabmkaeTbes 10 100 %, ane yytauBicTsh MeHIe 40 % [75].
BonHouac 3HayHmii Bincotok mauieHTiB i3 'LIK Moxke matu
HopMasbHMit piBeHb ADII, HaBiTh Ha Mi3HIX CTAiSIX 3aXBO-
PIOBaHHSI, 110 OOMEXYE HOro BUKOPUCTAHHS SIK CAMOCTI -
Horo TecTy 1151 BusiBineHHs ['LK.

Ta6nuys 2 — CtaHpapTusauis 306paxeHb 3a cuctemoro LI-RADS

MipcuneHHs B apTepianbHy a3y (APHE) BiacyTHe HenepudepuyHe
Po3awmip, mm <20 220 <10 10-19
LonaTKoBi 03HaKM: Hemae LR-3 LR-3 LR-3

1) «ncespokancyna»;

2) «<BUMUBAHHS» Yy BEHO3HY a3y
(HenepudpepunyHe);

3) 36inbLUEHHs PO3MIipiB BULLE MOPOroBMX 3HAYEHb

LR-3
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I'mixo3unvoBaHa L3-i3oopma anbda-deronporeiny
(ADII-L3) BBaxkaeTbes crieuudivnum Mmapkepom ['LIK.
BusnauenHs BigHomeHHs ADIT-L3 no 3araapHoro ADII
(ADII-L3%) nossonsie miarnoctyBat I'LIK Ha panHiif cTa-
nii. OnrtuManbHi noporosi 3HaueHHs1 st ADIT (5 Hr/mi) ta
ADII-L3 (4 %) neMOHCTPYIOTh YYTJIUBICTh 79 % i crienm-
diunictb 87 % mnst usiBiiennst 'K [95]. Piens ADII-L3
> 10 % Bin 3aranbHOoro ADIT acormiitoBaHuii i3 BULTUM pU-
3MKOM ITPOTPECYBaHHSI Ta PELIUIUBY.

Hec-y-kap6okcunporpom6in (DCP) — BapiaHnTHa
¢dopma poTpoMOiHy, sika Ma€ aediuuT y-KapOOKCUIbHUX
3aJIMIIKIB, 110 IIPU3BOIUTH OO MOPYILIEHHS 30aTHOCTI KPO-
Bi /10 3ropTaHHs, BiIOMUI TaKOX SIK OiJIOK, iHIyKOBaHUI
BincytHicTio Bitaminy K a6o anTtaronicrom II (PIVKA-II),
Mae BuIIy MmopiBHAHO 3 ADIT 9yTnuBicTh i cienudivyHicTh
y nudepenuianii I'LIK Big XpoHiYHMX HE3M0SKiCHUX 3a-
XBOpIOBaHb NevdiHKKU. YyTIuBiCTh MOXe OyTH MigBHUIIEHA
nurssxoM rmoegHanHg DCP ta ADIT [85].

Ta6nuysi 3 — Mopdgbonorivri cyétunu MK

A MonekynsipHa et .
Cy6Ttunu MopdponoriyHi o3Haku XapaKTepucTuka KniHi4yHi oco6nmBocTi
LieHTpanbHuin py6eub, Be- Monogi nauieHTn, Heumpo-
NNKI NoniroHanbHi KNITUHK, DNAJB1-PRKACA, aktu- TUYHa MNeYiHKa, BULLMIA piBEHb
DiGponamenspHii €03UHOCiINbHA rpaHynsipHa Bauist Lnsixy PKA, myTauji MeTacTasyBaHHs y nimgaTny-
uutonnasma, ibposHi cMyru PRKAR1A npu cuHapomi Hi BY3/1, NPOrHO3 NoAibHUiA
y NaMensipHux natepHax, 6ni- KapHi po 3suyanHoi MKy Heumpo-
ni Tinbus TUYHIN NeYiHLj
o AKTuBaUis curHanbHoro wns- | Moe’a3aHuni i3 pisHUMK eTi-
5 g:ﬁgﬁ;;gﬁ:gn_m:n:ﬁ:;ﬁgl Xy IL6/JAK/S'I'_/§T, HKYNIA OnorisiMu, BKIKOHAI0HM Bipy-
CreartorenatutHumn pi — fleHka ,nepmuemonﬂp- piBeHb MyTaLliit C_TNNB1,. CHUIA renarur, 6e3 CYTTEBOI
HVII7I,Cbi6p03 TERTpi TP§3 MOPIBHAHO 3i Pi3HNLI y BUXMBAHOCTI NOpiB-
3BuyanHoto MUK HAHO i3 TpaguuirHoto MUK
MakpoTpabekynm (6—10 abo I . ArpecmBHMIA, 4acTo Yy NaLlieH-
M 6iJ‘IELIJepKJ'IiTVIyH) 3€ElVIMarOTb MyTauii 7P53, aMnmd),'Ka""'y.' Tigis HBV, Benuki I'I);/XJ'II/IHM,
axpo- - 50 % NyXnuvHU, MOXYTb FGFBS’ MApKEPI, NOB A3aH1 | 5061114 piBeHb ADIT, © OVH-
TpabekynsapHuim > o MyXInHn, Y 3 aHrioreHe3oM (Hanpuknag, : P » OY
3MilLyBaTUCA 3 iHWMMK MoJe- VEGF) Ha iHBasisl, H13bKa BIKMBA-
nAMK poCTy HiCTb
HemorpadiyHi NoKasHUKU
®dibpo3Ha cTpoma, Lo 3an- MyTauii SC1/TSC2, curHa- “ﬁg‘fg'g"g: ﬁg:?:;aok:ml;luilg’
CKipO3HMIA mae > 50 % nyxnmHu, xao- nizauis TGF-B, rexu enite- rinepKanbﬁieMiem Ta rinococ-
TUYHe BiOKNaQeHHs KonareHy, |  nianbHO-Me3eHXiManbHOro - g f
renatoigHa mopdonoris nepexogy qJ?Te'\.’.'.'G’O’ noaiGHICTL Bl3ya-
nigavuii 3 XKL, cynepeunusi
KMiHiYHi pesynstatm
XpomocpobHa uutonnasma, AJ1T, xpoMocomMHa HecTa- [MoB’A3aHnin 3 iHdeKuieo
Xpomoho6HMI BOTHMLLEBA pi3ka saepHa 6iNbHICTb, BiACYTHICTb MyTauii | HBV, nporHos nogibHui oo
aHannasis Ta ncesaokKicTn TERTp 3BmyanHoi MUK
LLinbHi nimdoumTapHi iH- AwmMnnidikauis XpoMocomu Cnpuatnneuii NPorHo3, He-
36arayeHunn dinsTpath (> 50 % nnowyi 11913.3 (CCND1, FGF19), Mae 3B’a3ky 3 EBV, mikpoca-
nimcpoumntTamm NyXSIMHW), TPETWUHHI NIMAOIAHI | curHaTypa iMyHHUX KOHTPOSb- | TENITHOK HecTabinbHicTio abo
CTPYKTYypU HUX TOYOK rinepmetuniosaHHam JHK
MigBuLEeHWA piBeHb Nen-
o . . KOLMTIB y KPOBI Ta PiBHI
36 . SHaHa HEATPOMINbHA K- G-CSF, Bucoki nposanaJibHi IN-6 i CPB, B1cokwii piBeHb
aradeHumn dinbTpauisf, HU3bKa gude- . o
HeviTpocbinamm peHLLiaLlif i3 CAPKOMATOITHOIO Mapkepy, epeKTuBHa pena- peunavBIB, HECNPUATINBUI
TpaHcdopmaLiero pavis MPOrHo3, TepanesTUyHNII
noTeHuian iHribiTopiB iIMyHHMX
KOHTPOJSIbHUX TOHOK
Mposopa unTonNaama, ronos- HesipycHa eTionorisi, MeHLIWI
Chi . . HUM YMHOM Yepes3 Hakonu- He BUABNEHO YiTKNX MONEKY- POSMIP TyXJIMHM, Kpaiia an-
BITNIOKMITUHHWIA ; : dhepeHuiaLisi, CnpUATIMBUNA
HeHHs rMiKOreHy, LLIO OXOntoe NAPHMX LUAAXIB MPOTHO3 HABITb NP MeTacTa-
> 80 Y% NyXJMHHUX KNITUH 3ax

IMpumitkn: AJIT — anaHiHamiHoTpaHchepasa; ADI — anbgha-gpeTonporein; CP6 — C-peakTuBHuii 6inok; 1J1-6 —
iHTepnevikiH-6; EBV (Epstein-Barr Virus) — Bipyc EnwrteviHa — bapp; HBV (Hepatitis B Virus) — Bipyc renatuty
B; CCND1 (Cyclin D1) — reH uuknidy 1; FGF19 (Fibroblast growth factor 19) — c¢pakTop pocty ¢hibpobnacTis
19; G-CSF (Granulocyte colony-stimulating factor) — rpaHynoyntapHui kosnoHiectumynrorounii ¢gpaktop; TGF-£
(Transforming Growth Factor beta) — TpaHcchopmyrouni paktop pocty 6eta; TERTp (Telomerase reverse tran-
scriptase promotor) — npomoTop reHy tesiomepasn 3BOPOTHOI TpaHckpuntasu; VEGF (Vascular endothelial
growth factor) — cyauHHui eHgotenianbHu ¢haktop pocty; SC1/TSC2 (TSC complex subunit 1/2) — reHun ramap-
TMHy Ta TY6epurHy; DNAJB1 (DnadJ heat shock protein family (Hsp40) member B1) — 4yneH B1 poauHu 6inkis te-
nnosoro woky; PRKACA (Protein kinase cAMP-activated catalytic subunit alpha) — reH katanitu4Hoi cy6oauHuyi
anbeha, aktusosaHoi YJAM® niporteiHKiHa30t0.
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Ta6bnuysi 4 — biomapkepu ans giarHoctuku YK [85]

KaTteropis Mpuknagm 6iomapkepis MepeBaru O6MeXeHHs MocunaHHsa
A®TI1, ADI1-L3, gec-y-kap- Hwu3bka 4yTnmMBICTb | cneum-
60kcunpoTpom6iH (DCP), LLInpokogocTynHi, HeiHBa- | GidHICTb ANna paHHbOI cTagji

MpoTeinn MigkiH (MDK), rninikaH-3, | 3vBHi a60 MiHiManbHo iHBa- MK, [86-88]
OCTEOMNOHTUH, LUKana 3UBHI, NPOCTI MOXJIMBICTb MiABULLIEHHS
GALAD 6e3 NJK
HykneiHoBi kucnotun: miR- JTV?;;FT'E':ASF? eiﬁ%?iﬁii‘::yr: TexHivHa cknagHicTb, no-
NAs IncRNAs, circRNAs, ; ’ Tpeba y criewuianizoBaHoMy [89-91]
CtDNA noTeHLian Ans nepcoHari- o6nafnanHi
30BaHOi MeaMUMHN
MepebyBatoTb y npoLie-
Ek3ocomu, ekcTpauento- HeinBasuBHi, nyxnuHo-cne- Ci pOo3p0o6KK, NOTPI6HI
NSPHI BE3UKYNK, iHTerpoBa- | UMdiyHi, cTabinbHi, Linbosa [00aTKOBI OOCHIOKEHHS [92]
Hi OMiKM Tepanis €(PeKTUBHOCTI Y KITiHIYHMX
HosiTHi ymoBax
Giomapkepu Hei A nioxi
eiHBa3vBHWIA Nigxig, no- .
MeTaboniTn: amiHOKMCAOTK, | TEHUian paHHLOrO BUSIBIIEH- 86(;4?;3 H%ﬁg;yr'%%ﬂjg’;‘“ [93]
XKOBYHIi KUCNOTH Hs1, NOTEeHLian ana MynsTu- P CTaﬁ,qa T;/I3§Ll,i'l'
MapKepHUX NaHenewn P
HeiHBa3nBHWUI, paHHin
noTeHLian BUSABMNEHHS, Do
miRNAs ceui, kany Mapkep CTaHy KMLLIeYyHuKa Hu3bka qgﬂﬁéﬁ? I eneun [94]
Ta MOXJ/IMBICTb BUABIEHHS
paky Ha paHHi ctagii

Bucoxi piBHi cupoBatkoBoro ADIT, ADII-L.3 ra DCP
noB’s13aHi 3 arpecuBHUM nepediroM 'K Ta KopenoioTs i3
MOPdOJOTIYHUMU MPOTHOCTUYHUMM (paKTOpaMu, BKITIO-
Yal0uYM MiKpOCKOIIYHY CYAMHHY iHBa3ii0 Ta HU3bKY Aude-
penuianiio [96]. [TinBuILeHi piBHI IMX MapKepiB MOB’s13aHi
3 TipLIMM IIPOTHO30M i IepeadayaroTh PeUUANB ITyXIUHU
miciist pe3exilii abo TpaHcTUIaHTalii neyinku [97].

CupoBaTKOBi OioMapkepu € BaXJIMBOIO CKJIaI0BOIO
YaCTUHOIO MiarHOCTUYHOTO iHcTpyMeHTapito mpu 'LIK,
OHAK iX BUKOPUCTAHHS Ma€ OYTH KOMOIHOBAHUM i3 TaHU-
MU Bidyanizalii. [lonpu nmponeMoHCTpOBaHUI YHUCIEHHU-
MU TOCTIIKEHHSIMU BEJIMYE3HUIN MOTeHIlial, HeiHBa3UBHi
MapKepu MOoTpeOyIOTh Baligallii y KOrTOPTHUX TOCTiIKEHHSIX
dazu [11-1V, oTxe, He peKOMEeHTOBaHi ISl CAMOCTIHHOTO
BuKopucTtaHHs y aiarHoctuui I'LIK. MynbsTub6iomapkep-
Hi MaHeJIi Ta IMeBHI MOJICKYJISIPHI CUTHAaTYpU, UMOBIpHO, Y
MaiibyTHHOMY 3MOXKYTh 3HAUHO MiIBUIIIUTU TOUHICTb CKPY-
HiHry i miarHoctuku I'LTK.

AndepeHuinHa aiarHoctuka MK

UucneHHi rinepBacKysipHi BOTHUILIEBI YTBOPEHHSI Tie-
YiHKU 3JI05IKiCHOTO (aHriocapkoMa, eriTeslioiqHa reMaH-
rioeHmoTellioMa) Ta JOOPOSIKICHOTO XapakTepy (ameHoMa,
¢dokanbHa HOAYJSIpHA TiMepIuasis, aHrioMmioyinomMa, re-
MaHTioMa, peakTUBHa JiMdoinHa rineprasis, 3amaabHi
YpaXeHHsI, apTepionopTAIbHUI ITYHT) MOXYTb iMiTyBaTH
T'K 3a kaiHivHMMU a00 BizyasizalliiHUMU XapaKTePUC-
tukamu [98]. CyuacHi MeToau MiarHOCTUKU, TaKi sIK AUHA-
miuHa MPT, mynsTunerektopHa KT, nudysiliHo-3BaxkeHa
MPT, BukopuctaHHs remaTocneu(pidyHuX KOHTPACTHUX
areHTiB i cuctemu crangaptusailii (LI-RADS), no3BositoTb
3HAYHO MiABUILUTYU TOYHICTh pO3MeXyBaHHs [99].

lnepBackynsipHi MeTacTa3u MeYiHKM 3a3BUYail BUHU-
KaloTh i3 MEPBUHHUX HEHPOEHIOKPUHHUX MyXJIUH, HUP-
KOBO-KJIITUHHOI KapUIMHOMU, KAPIIMHOMM IIUTOIIOAiOHOT

3aJ103U, XOpioKapLIMHOMU a00 MeJITaHOMU i MalOTh paaioo-
riudi o3Haku, noxioni no I'IK. Ha Bimminy Bin LK, me-
TacTa3u 4acTo MHOXMHHI, po3TaloBaHi 1udy3Ho, ToMi sIK
T'HK vacrime cositapHa a00 3 00MeXXeHUM MYJIbTU(POKYC-
HUM YpaXeHHsIM. MeTacTta3u BUSIBJISIIOTBCS 3a BiJICYTHOCTI
LIMpo3y y OinbinocTi naiieHTiB. [laTepHu mincuaeHHs Ba-
PIIOIOTH i 3aj1€KaTh Bif TUITY epBUHHOI nyxjauHu, [TET-KT
MOXe OYyTU KOPHMCHOIO Y BUSIBIEHHI MEPBUHHOTO BOTHUIIIA.

[lepBunHa 1euinkoBa gdiMgoma (primary hepatic lym-
phoma — PHL) € noctaTHbO pinkiCHUM ypaxXeHHSIM, 1110
BUHUKAE Y HELIUPOTUYHIN MEUiHIli, € TIepeBaXKHO COJIiTap-
HO0, OHOpinHOW 3a cTpykTyporo. ng PHL xapakTepHa
BiICYTHIiCTh TUIIOBOI apTepiajbHOI rirepBacKyJsipr3aliii Ta
«BUMUBaHHS», XxapaktepHux mist LK. TTET-KT i3 ¢rop-
JIE30KCUTIIIOKO3010 3a3BUYail CBiTUUTh PO BUCOKY MeTa-
0OJIIYHY aKTUBHICTb.

Hucrnactuuni By3nu (dysplastic nodules — DNs)
JIOCTaTHbO YaCTO BUSBISIOTHCS TIPU LIMPO3i MEYiHKH, €
MepepakoBUMH 3MiHaMu. IM MpUTaMaHHi TOMOT€HHICTh
CTPYKTYpH, MOBiJIbHE 3pOCTAaHHSI, BIICYTHICTh apTepiaib-
HOI TinmepBacKyIsapu3allii Ta «<BuMuBaHHs». [Ipu MPT i3
KOHTPACTyBaHHSIM MOXYTb OYTH i30iHTEHCUBHUMM, TOJi SIK
'K rinointencusHa. [1osiBa maTepHy IyXJIMHU BCepeIMHI
By3na (nodule-in-nodule) cBiguuTh TIpoO MpOrpecyBaHHS
no T'TIK.

doxkanpHa HOomyAsipHa Tineprriasis (focal nodular hyper-
plasia — FNH) uacrtiie 3ycTpiyaeTbcsi y MOJIOAMX KiHOK i
PO3BHUBAEThLCS Y HELUPOTUYUHIM TTevinii, Tomi sk 'K 3a-
3BMYail GOPMYETHCS Ha TJIi LIMPO3Y T/ BILIMBOM (haKTOPiB
pu3uky. FNH nemoHcTpye 3HauHEe MOCWIEHHS B apTepialib-
Hy a3y, 1110 Bimobpaxae ii CyiMHHY NPUPOAY, TOAI SIK ITpU
I'UK wueit eHoMeH MeHI iHTeHCUBHMI. [laTepH «BUMM-
BaHHsI» y BEHO3Hiil asi 3ycTpivaerbcst mpu FNH 3HauHO
pinmre, Hixk mpu 'IK. XapaxkrepHoto mist FNH o3nakoro
€ HasIBHICTh LIEHTPAJILHOTO PYOIIsT BCEpEaUHI ypaXkeHHs.
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J71s minBUIIEHHS TOYHOCTI A epeHIIiiTHOL 1iarTHOCTH -
KM BUKOPUCTOBYIOThCS: 1) ccTeMa cTaHmapTu3allii onucy
Ta Kateropm3auii ypaxeHs nedinku (LI-RADS), aka no3-
BoJIsie TiporHo3yBatu iiMoBipHicTh ['LIK 6e3 6iomncii [100];
2) nudysiitHo-3BaxkeHi 300paxkeHnHs (diffusion-weighted
images — DWI) Ta reraro6iyiapHi KOHTpacTHi areHTH (ra-
JIOKCETOBA KUCJIOTA), 110 MiABUIIYIOTh YYTJIMBICTb i CIle-
u(IYHICTb paHHBOI MiarHOCTUKM; 3) IITYYHUI iHTEIeKT
(LLIT), sixnit ;eMOHCTpPY€E BUCOKY TOYHICTb Y PO3MEXKYBaHHI
T'HK ra FNH, mae moteHmian ajis BIpOBaIXKeHHS y KJli-
HIYHY TIPaKTUKY SIK iHCTPYMEHT MiATPUMKU piltieHb [98];
4) IIET-KT i3 18F-xoniHoM a60 (pTOPIe30KCUTTIOKO3010,
1110 IeMOHCTPYE e(DeKTUBHICTD JIJIsI BUSIBJICHHSI METACTa3iB
B aTUIOBUX BUMAIKaX.

CyuacHi anroputMu audepeHLiiiHol TiarHOCTUKN
IPYHTYIOTBCSI Ha MyJIbTUIIAapaMETPUYHIN Bizyaizallii, BU-
kopuctanHi LI-RADS, ¢ynkiuionansaux meroniB (DWI,
TTET/KT) i HoBitHix III-TexHosoriii. 3acTocyBaHHST LINX
MiAXO0MiB A03BOJISIE MiHIMi3yBaTU MOTpeOy B iHBa3UBHilA
Oiorcii Ta 3a0e3meYnTH TOUHE BU3HAYCHHS AiarHO3Y, 110
€ KPUTUYHO BAXJIMBUM IJ1s1 BUOOPY ONTUMAJIbHOI Tepare-
BTUYHOI TAKTUKU.

MpUHUMNN MiDKAUCLUMUNAIHOPHOrO
MeHe AXKMEeHTY

Benenns mauienris i3 'HK y cyyacHux ymoBax 6a3sy-
€TbCS HAa MIXIUCUMITIIHAPHOMY ITiIXOMIi, IO ITepeadadae
CKOOPAMHOBAHY poOOTY KOMaHIM (haxiBILIiB i3 CYyMiKHUX
raixy3eii MenuuuHu. HeoOXigHiCTh mMHAMiIYHOI B3a€MOIIl
3yMOBJIeHA MYJIbTU(hAKTOPHICTIO PO3BUTKY Ta BapiabebHi-
CTIO ITepeOdiry 3aXBOPIOBAHHS, CYITYTHIM YpaXKeHHSIM TediH-
K1 (Haityacrillle IMPO30M), a TAKOX IUPOKUM CITEKTPOM
JMOCTYIMHMX JiarHOCTUYHMUX i TepareBTUYHMX OINLIiii. 3riqHo
3 oHoBiieHMMU pekoMmeHmanissMu EASL 2025 edexkTuBHe
BeneHHd nauieHTiB i3 ['LIK notpebye 6araTornapameTpuyHo1
OLIIHKM PU3MKIB i IPOTHO3Y Iepediry, 110 IIPOBOIUTHCS
MYJIBTUIUCIUTLTIHAPHOO KOMaH 1010 (puc. 4).

Jo cxiiaay MyJIbTUIUCUUILIIIHAPHOI KOMaHIU BXOASITh:
1) racTpoeHTepoJIor/TenaToJIorT, SIKUii KOHTPOJIIOE Mepedir
XPOHIYHOI MaTOJIOri1 MeYiHKM i OLliHIOE 11 PYHKIIIOHATBHUMI
CTaH; 2) OHKOJIOT — BM3HAYa€ NOLIBHICTD i TUII CUCTEMHOI,
TapreTHoOi, iMyHOTeparii, KOMOIHOBAaHUX CXeM JIiKyBaHHSI;
3) remaro0iTiapHU Xipypr — OLIIHIOE HEOOXiTHICTh i TUIT
XipypriyHOTro BTpY4YaHHS UM TpaHCIUIaHTAallii; 4) iHTepBEeH-
LiAHUI pamiosior — OLIHIOE OLIIbHICTh METOIB a0JIsILIii;
5) pamiosior — 3niiiCHIOE Bidyasli3alliiiHy q1iarHOCTUKY Bifl-
nosigHo g0 LI-RADS; 6) matomop¢hoa0r — MpOBOIUTH
ricronoriyny Bepudikailiio; 7) HyTpHUIiOJIOT, ICUXOJIOT,
¢axiBelb MajiaTUBHOI JOMIOMOTH — 3a TIOTpeOu, TTepeBaxk-
HO Ha Mi3HiX CTaisX.

TTpuiAHATTS KIiHIYHUX pillleHb PeKOMEHIOBaHO 3/1iiic-
HIOBAaTU Ha KOHCWJIiyMax MYJIbTUAMCLUILIIHAPHOI KOMaHIU
3 ypaxyBaHHSIM CTajil 3aXBOpIOBaHHS, (QPYHKIIII ITEIiHKH,
3arajJbHOTO CTaHy Malli€HTa, MOJEKYJISIPHO-0i0I0TIYHUX
XapaKTepUCTUK ITyXJIMHY; iHAVBiIyaIbHUX ITOTPed MallieH-
Ta. ¥ pekomeHaatisix EASL (2025) 4iTko migKpecaoeTbest
HEOOXiMHICTh iIHTEeTPOBAaHOTIO TIAHYBAHHSI, SIKE BPAXOBY€E
BapiaHTH MEePexXoay MiX JIOKaJTbHUMU, CUCTEMHUMMU Ta Xi-
PYpriuHUMU MeTonaMU. YCIIillHe JIiKyBaHHS Nepeadadae
KOOpPIMHAIIIIO diit (haxiBIIiB Ha BCiX eTaIlax BeJeHHs XBOPO-

TactpoexTeponor
’ enaronor \
Fanionar Ouxonor
Crnewjanicr
'mp::t:':gf““n naniaTHeHol gonomork
Cneyjanicr
npomenesol Tepanii Naromopdgonor
Xipypr /
TpaHcnnaxTonor

PucyHok 4 — Mogenb mynbtugucunniiHapHoi
KomaHaun y meHegxmeHTi LK [101]

ro. Hacranosa EASL (2025) Harosoliye Ha HeOOXiTHOCTI
TOTPUMAaHHST aKTyaTbHUX PEKOMEH/IAllii1, 30KpeMa CUCTEMU
LI-RADS mist cranmapTu3aiii Bidyasisallii, HAaCTaHOB i3
nikyBanHsg HBV, HCV, nupo3y, nopTajabHOi rinepTeHsii,
MACXII sk (poHOBUX 3aXBOPIOBaHb, 10 BIUIMBAIOTh HA
TaKTHKY BeleHHs MailieHTa. Yce 3a3HaueHe GopMye ENUHY
maTopMy T0Ka30BOTO, MalliEHT-OPiEHTOBAHOTO Ta MH-
HaMiYHOTO MEHEIKMEHTY, aIaliTOBAHOTO 10 KOHKPETHOTO
KJIiHiYHOTO CLIEHApIIo.

Kaniniunmii Bunanok. IlauieHTka 58 pokiB, 3BepHyiacs 3i
cKapramu Ha cJ1a0KiCTh, BTOMY, 3MEHIIIEHHS aIlleTUTY, OiJIb y
MpaBoMy Ta JiBOMY Miapedep’i, HyAOTY, NipKOTY Y poTi. biib
HE BUPaXEHUI1, HUIOUOTO XapakTepy, BUHUKAE Yyepe3 napy
TOIMH TIicJs iXi. BTpaTa Baru 5 Kr 3a MicsLib.

Anamnes. BBaxae cede XxBopolo 0JIM3bKO 15 pokiB, KoIu
OyB iarHOCTOBAaHUI1 XpOHIUHUI TrernaTuT, acoliiioBaHUt
i3 BipycoM C, 1B reHOTHII, i3 BUpPaXXEHOI aKTUBHICTIO, 3
BipyCHUM HaBaHTaxkeHHsM 10'? Korr/mit. 3a JaHUMH eJ1acTo-
MeTpii, piBeHb Hidpo3y neyiHKoBoi TkaHuHM F2 3a mkanowo
METAVIR. I1poBeneHo npoTuBipycHe jikyBaHHSa y 2018 p.
KoxHi 6 MicsLiB KOHTpoJTI0Baiia 6i0XiMidHI TOKa3HUKK
neuyinkoBoro komiuiekcy, PHK BipycHoro rematury C,
VY31 OUII. 3 2021 o 2024 p. 110 MEAUYHY AOTIOMOTY He
3BepTanacs, oocTexeHb He rpoxoauiaa. CTaH MOripiIMBes
6 MicsLiB TOMY, 3’IBUBCSI OiJIb Y IIpaBoOMY OOLIi Ta HygOTa
3paHKy. Y MeHoray3i. AjlepriyHuii i reMotpaHchy3iiiHuii
a"HaMHe3 He o0TseKeHi. [TocTiliHo mpuiimMae acIipuH, po3y-
BacTaTWH, CapTaH.

06’exmueno. Ilpu ornsai 3aralbHU CTaH CepPeaHbOL
TskKocTi. [inepctrennk. Bara 98 xr, 3pict 162 cm, IMT
37,3. lIKipHi TOKpUBU 3BUYAHOTO KOJIOPY, BOJIOTI. SI3UK
BOJIOTHIA, TYCTO OOKJIaAeHMUI OinuM HamboTOM. KUBIT
M KM, Oepe y4acTb y IWXaHHi, TIpY Najbhalii 0oxicHuit
y nmpaBomy minpe6ep’i. [ledinka Ta cene3inka He 30iIbIICHi.
CuMNTOMU MOAPa3HEHHST OUePEBUHU BifICYTHi.

Jlabopamopui noxkasnuku. 3araJbHUI aHaji3 KpPOBi:
remorjio6in 110 r/n, eputpouutu 4,0 T/n, neiikounTtu
6,6 I'/n, pomGoruT 148 I'/n, IIOE 26 mM/ron. bioxi-
MIYHMIT aHaJli3 KpoBi: 3arajbHuit 6iok 60 r/1, 6inipy6iH
saranbHuit 9,8 Mxmouns/m, AJIT 32 On/n, ACT 26,4 On/n,
docdaraza myxna 216, TTTII 90,0.

PHK HCV, IHK HBV, At no BIJI — HeratuBHi. PiBeHb
anbpa-deronporeiny (ADPIT) 320 Hr/mi1. AHTUMITOXOHAPI-
aJIbHi aHTUTiJIa — HETaTUBHI.
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PucyHok 5 — YnbTpasBykoBe [OCNiAXEHHS NedYiHKu
xBopoi 3 MK

Y31 uepe6noi noposxcnunu: 03HaKM HOBOYTBOPEHD Y Te-
YiHIIi, HEOMHOPiMHMUX, Pi3HUX pO3MipiB, MAKCUMAaJIbHUNA
po3Mmip 22 MM, i3 KOHTYpOM. 3axBoproBaHHs nediHku? Jli-
nomaro3 nedinku? O3HaKu XpOHIYHOTO XOJIELUCTUTY 3 Oi-
JliapHUM cliajpkeM (puc. S).

E3o¢pacoeacmpodyodenockonis: eputeMaTo3Ha TacTpo-
narisi (aHTpaJbHU BilIiT), ypea3Huii TeCT — HEraTUBHUIA.

Komn’romepra momoepaghisi opeanis uepesnoi noposcHuHU
3 OOJIFOCHUM KOHTpacTyBaHHsIM (iorekcon 350). BucHoBoK:
tumor nevyiHkKu.

BpaxoByioun KiniHiYHi, iIHCTpyMEHTAaJIbHI Ta JabopaTop-
Hi JaHi, XBOPY HAITPaBJIEHO Ha KOHCYJIbTALLIO IO OHKOJIOTA.
Jani manieHTKa caMOCTiliHO 3BepHYJAacs 10 MEIUYHOTIO
neHTpy y Typeuunni. Ha koHcHtiyMi MyIbTUAMCIMTUTIHAD-
HOIO KOMaHIOIO JIiKapiB MPUIHSATO PillIeHHS PO HEoOXin-
HICTb BUKOHAHHSI OiOTICiT MeYiHKU.

Mopdghonoeiune docaioncenHs: renaTolLeTOIIpHa Kap-
LIMHOMA.

KoHcuniym KoMaHau JlikapiB 3 ypaxyBaHHSIM CTajil 3a-
XBOPIOBaHHSI, 3araJJbHOTO CTaHY XBOPOi, XapaKTepPUCTUK
MyXJIMHU peKOMEH/IyBaB TIJIaH JIiKyBaHHS: YaCTKOBY pe-
3eKI1il0 MeYiHKu, XiMioTeparlito, IMOCTiiiHe CIOCTepeXXeHHST
KOXXHi TpH MiCSIIi.

Jlikapi-Xipypry BUKOHaJIM YaCTKOBY PE3€eKIIil0 MeYiHKH,
micasionepauiiiHuii mepion MMHYB 0e3 YCKIIaaTHEeHb.

INauieHTKa BUTNIMCcaHa /151 TTOJAJBIIIOTO CIIOCTEPEXKEHHS
i mikyBaHHs1 oHKoJoramu. [Ipuiimae ximiotepamiio. Yepes
JIBa MiCsILIi TTicsT pe3eKilil TOKa3HUKHU MeYiHKOBUX MPo0 Yy
MeKaX HOpMM, KpiM 3arajibHOro Gilipy0iHy 46 MKMOJIb/JI,
piBerb ADIT — 210 ur/mia. Pamiomor Ha yac 0OCTeKeHHS
BUKJTIOUAE MPOJIOHTALIiI0 3aXBOPIOBAHHSI.

CriocTepekxeHHsI 3a XBOPOIO TPUBAE.

ITpu aHami3i KJIiHIYHOTO BUMANKY CJIif 3a3HAUYUTH, 1110
T'IK miarHocTOBaHa yepe3 7 POKiB MicCjIsl YCIIIITHOTO Mpo-
TUBipyCcHOTrO JlikyBaHHs rernatuty C. 3aXBOpIOBaHHS He

MaJIo SICKpaBoi abo crienndiqHol KIiHiYHOI MaHidecTallii,
«4EepBOHMX TPATOPILiB», CKAPTU MaJIu 3arajbHUIi XapaKTep.
Ha xanp, y 2021—-2024 pp. ckpuninr I'lLIK He mpoBonuBcs,
3aXBOPIOBAaHHS J1iarHOCTOBAHO HE Ha paHHIl cramuii, ane
00MeXXeHiCTh JJoKaJli3allii Mpolecy 103BoJInIa BUKOHATU
YaCTKOBY PE3eKILil0 MeYiHKU Ta TIaHyBaTU KOPOTKOTPUBATY
ximioTepamnito. [IporHo3 mali€HTiB MicJIsl pe3eKiii MeYiHKH,
3a TaHWUMMU JIiTepaTypu, CIPUSITIUBUMI, 1T ITUPiYHA BUXKU-
BaHiCTb CTAHOBUTH 34—55 %.

BucHoBku

Taxum yunnom, 'IK 3anuiiaeTbcsl akTyaabHOIO Me-
NIUKO-COIliaJIbHOIO TTPO0JIEMOIO Y CBiTi Ta B YKpaiHi uepe3
BUCOKMIA piBEHb 3aXBOPIOBAHOCTI Ta HU3bKi MOKa3HUKU
BrkuBaHOCTi. B eTiomoriuniit ctpykrypi 'LIK mpoBimHy
pouib MpoaoBXYyITh BigirpaBatu HBV- ta HCV-indexuiis,
IIPOTe 3pOCTAE POJIb META0ONIUYHMX YMHHMKIB, 30Kpe-
mMa MACXII ta oxupinHs. CKpUHIHT y TpyIax pUu3uKy
LIJIIXOM YJIbTPa3BYKOBOTO NOCJIKEHHS Ta BUBHAUYEHHS
anbda-peTornpoTeiHy KOXHI IIiCTh MiCSIIiB € KJIIOYOBUM
11 panHboro BusBiaeHHs ['LIK Ta mokpaiieHHs mpo-
rao3y. Bisyamizamiiini kpurtepii LI-RADS, neinBaszuBHi
b6iomapkepu Ta MopdosioriuHa Bepudikalliss 103BOJISI-
I0Th 3a0€3IeYUTU PaHHIO MMEPBUHHY Ta AUdEepeHLiiiHY
NiarHOCTUKY Ta cTpaTudikallito rnmauieHTiB. Mixaucim-
IUTIHApHUM MiaXig 10 BeIeHHSI XBOPUX € 000B’SI3KOBUM
3rigHo 3 oHOBJIeHUMM pekoMeHmauissmu EASL 2025, mo
3a0e3reyuye iHTerpaiio iHHOBaLitHUX TEXHOJIOTIN y KJTi-
HiUHY MPAKTUKY, PO3BUTOK MEPCOHATI30BaHUX CTpaTeTiil
NiarHOCTUKU ¥ ONTUMIi3allilo MEIMYHOI JOTIOMOTH XBO-
puwm i3 'HK.

KouduaikT intepeciB. ABTOpU 3asIBJISIIOTH PO BiICYTHICTh
KOHITIKTY iHTepeciB i B1acHOI (piHAaHCOBOI 3alliKaBIeHOCTI
MPHU MiArOTOBLI 1aHOI CTaTTi.

Incdopmania npo dinancysannsa. Pobora He moTpeOyBasa
JIOIaTKOBOTO (DiHAHCYBaHHSI.

Buecok aBtopiB. CtenanoB KO.M. — koHuemnuist no-
ciimxenHst; 3aropoaHs H.}O. — nanucanns crarri, nu-
3aiiH gociimkeHHs; BnacoBa O.M. — moliyk Ta BUBUEHHS
HayKOBOI JIiTepaTypu.
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Hepatocellular carcinoma: modern aspects of interdisciplinary management.
Part 1. Epidemiology, risk factors, diagnosis

Abstract. Hepatocellular carcinoma (HCC) is the most common
variant of primary liver cancer, characterized by high mortality and
unfavorable prognosis. Global incidence and mortality from HCC
continue to rise despite progress in the treatment of viral hepatitis
due to the increasing prevalence of metabolic dysfunction-associa-
ted steatotic liver disease and obesity. Based on the analysis of lite-
rature sources from the Pubmed, MedLine, The Cochrane Library,
Embase databases, the review summarizes current data on the epide-
miology, key risk factors, pathogenesis and molecular classification

of HCC. Special attention is paid to modern approaches to diagno-
sis, in particular imaging methods, the Liver Imaging Reporting and
Data System, the role of non-invasive biomarkers and morphologi-
cal verification. The importance of screening programs in high-risk
groups and timely interdisciplinary interaction is emphasized, which
allows optimizing the strategy of patient management in accordance
with international clinical guidelines.

Keywords: hepatocellular carcinoma; epidemiology; risk factors;
diagnosis; interdisciplinary management
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BHYTPILLHBbOKAITUHHUN KOABLLIN Y MIALUAYHKOBIU 30AO3i.

YactuHa 2. POAb NpU roCTpoMY NAHKPEATUTI

Pestome. AkTyanbHicTb. [TopyLLeHHS KasbLiEBOro roMeocTasy € LieHTPaslbHOK JIAHKOK MaToreHesy roctTporo
naHkpeatuty (I'T1). HagnuiukoBe HakorimyeHHs Ca? y KAiTUHaXx nigLLIyHKOBOI 3a5103u IHILIOE KacKka yLLIKOAXEeHb,
LL{O OXOMJ/II0E aKTMBAaLit0 3UMOIEeHIB, MITOXOHAPIaIbHY ANCYHKLI, EHEepreTuYHe BUCHaXXEHHS, CTPEeC eHgorniasma-
TUYHOIO PETUKYITYMY, HEKPO3, arornToa i pO3BUTOK 3anasibHoi Bignosigi. MeTta: npoaHanizysaty cy4acHi faHi Lo[o
BHYTPILLHbOKIITUHHOI KanbLieBoi aucperynayii npu 1 3 ypaxyBaHHAM poni KasbLieBoi curHaniaauii B yLLUKOMKEHHI
aymHapHuX, MPOTOKOBUX, 3ipHacTuX i iMyHHUX KniTuH. Matepianu Ta metoau. [lpoBeneHo aHasnia ry6nikayiv, Bi-
Li6parHnx 3 6a3 gaHnx PubMed, Scopus i Google Scholar. OcHoBHy yBary npuvaineHo [OC/iXXeHHM KalbLieBOro
0OMIiHy B aymHapHuX i MPOTOKOBUX KIITUHaX, Kasbuiesum kaHanam (Orail, Piezo1, TRPV4), mexaHiamam B3aemogii
3 iIMyHHOI cucTemoro. Pe3ynbTaTtu. BctaHOBIEHO, LU0 BHYTPILUHbOKIITUHHA KasbLieBa AUCPerynsyisi € KIto40BOK
natogpizionoridHoro nogieto npw 1. B auymHapHux KnitmHax HagmipHe HaaxopxkeHHs Ca®* akTuBye IOHHI KaHam
Orail Ta TRPV4, 1o cripusie XpoHiYHOMY MiABULLEHHIO UMTO30/1bHOI KOHLEHTpawii kanbyito. Lje nopyLuye ¢yHKUio
Ca?**-AT®da3, yHEMOXITUBITIOE KITIDEHC KaslbLyito 3 UNTO30JT0 Ta CTBOPIOE YMOBYM 7151 aKTuBaL|ii BHY TPILLHbOKITITUHHNX
hbepMeHTIB — Hacamrepes TPUNcuHoreHy. Kasnbuiese nepeBaHTaXXeHHs1 MITOXOHAPIV Npu3BoaUTb O BIKPUTTS re-
pexigHoI nopm MITOXOHAPIN, 3HWXXEHHSI MeMOPaHHOro roTeHuiany, SMeHLLEeHHs npoaykyii AT® Ta 3anycky arnornro-
3y abo Hekpo3y. Y KNiTuHax rnpoToK MifLL/IyHKOBOI 3a/1031 NaTonoriyHi konvBaHHs Ca®* 3HUXYOTb €KCrpPecito
LinbHUX KOHTaKTIB (ZO-1, E-kagrepuviH), nigBuLLyOTb NPOHUKHICTL eniTesianbHoro 6ap’epa 1a CTBOPHOOTL YMOBU
Ans TpaHcAyKUii 3ananbHoro curHasy. Y npoToKoBuX KiiTMHaxX nepeBaHTaxeHHs1 Ca?* Cripu4nHse npurHiYeHHs
cekpedii pignHn Ta HCO;, nopyLUeHHs1 MITOXOHAPIanbHOI oyHKUIT Ta HEeKpo3. Y 3ipYacTux KNiTMHax nigLUayHKoBoI
3as103u KarbLjieBi curHam crpusTb akTuBalii ¢ibpobnacTn4Horo ¢peHoTurny 3 nocuneHoro excripecieto TGF-f1,
i6poHeKTUHY Ta konareHy | Tury. He MeHLL BaX/inBoro € KasibLieBO-0rocepeaKoBaHa aKktnaayis iMyHHUX KITITUH,
30Kpema Makpogharis, Lo Cripusie cekpewlii npoaananbHUX UUTOKIHIB i MZTPUMAaHHK CUCTEMHOro 3anasibHoro
kackagy. BucHoBku. [ucbanaHc KasbLito € KOUTUHHUM (baKTOPOM YLLKOOXKEHHS TKaHHW MifLLTYyHKOBOI 3a103uU
ripw IT1. YRockoHaneHHs po3yMiHHSI KasbLieBUX CUrHaIB BijKpyBae nepcrnekTmBm 4151 PO3poOKU HOBUX METOAIB
JliKyBaHHS1, CripsIMOBaHMX Ha 3ariobiraHHs1 porpecyBaHHIo Ta yCKIaAHEeHHAM 3aXBOPOBaHHS.

Knro4oBi cnoBa: BHyTPILLHLOKIITUHHWE KanbUiv, KanbLiesa curHasizadis; niglusiyHKoBa 3a/103a; roctpuii
rnaHkpeatut

Bctyn

Tocrpuit nankpeatut (I'TT) ctraHOBUTH Cepiio3HY Kili-
HIYHY Ta COLiaJbHO-eKOHOMIYHY IIpO0JIeMy 3 OTJISIAy Ha
loro 3HaYHy MOIIMPEHICTh, MOTEHIIIMHO TSDKKUM Tepe-
Oir i 3HAYHUI PU3UK PO3BUTKY YCKJIAAHEHb, BKIIOYAIOUN
OpraHHy HeIOCTAaTHICTb i JeTaabHUil Hachainok. YacToTa
I'Tl y cBiTi HEYyXUJILHO 3pOCTA€E Ta HAa CbOTOMHI CTAHOBUTh
33—34 punaaku Ha 100 000 HaceneHHs Ha piK, 110 3yMOB-

JTIOE 3pOCTaHHS MOTPeOU B e(EKTUBHMX CTPATETIsIX TIPO-
(inakrtuku it nikyBaHHs [1]. 3a nTaHUMU [JI0O6ATBHOTO €1Ti-
nmemionorignoro aHamidy (Global Burden of Disease Study
2019), 3axBoproBaHnictb Ha ['T1 y riepion 3 1990 mo 2019 poky
3pocia Ha 62,9 %, a cMepTHiCTh — Ha 64,8 % [2].

Jlo MpoBiIHUX €TiONOTIYHMX YMHHUKIB po3BUTKY [T
HaJieXaThb KOBUYHOKaM’stHa xBopoba (y 40—70 % Bumanxis)
i HamMipHe BXMBaHHS ajkoromo (y 25—35 %) [3]. Cepen
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IHIIVX OPUYWH CIif BiI3HAYUTHU Tille pTPUTITiLIepUASMIiIO0
[4], mpuiioM OKpeMHX MEIMKAMEHTIB Ta BILUIMB iHBa3MBHUX
Ipoueayp, 30KpeMa eHIOCKOITIYHOI peTporpamgHoi XoJIaH-
riomankpeatorpadii (EPXIII), sika acouitoeThcst 3 po3-
ButkoM I'Tl y 2—9 % Bunanxis [5]. Y Oi1bLI0CTI MallieHTIB
nepedir XBopoOu € JIErkKuM abo CepenHbOTSIKKUM, OTHAK
y 15—20 % BunanxiB opmyeTbes TsKKa (hopma, 1o cy-
MPOBOMKYETHCS AeCTpyKIIielo TKaHuH 13, momiopranHoo
IUC(HYHKIIIEIO Ta BUCOKUM PiBHEM JIETAIBHOCTI [6].

Ilatodizionoriuna kaptuHa I'Il Bkioyae HU3KY
B3aEMOIIOB’I3aHUX MEXaHi3MiB, cepejl SIKUX MPOBiIHY
poJIb BifirpaloTh MepeayacHa akTHUBallis TpaBHUX dep-
MEHTiB, PO3BUTOK JIOKAJILHOTO Ta CUCTEMHOTO 3araJieH-
Hsl, MiKPOUMPKYJSTOPHI MOPYIIEHHS, OKUCHIOBAIbHUI
cTpec, eHJI0TUIa3MaTUYHUI CTpec, MopylieHHs aBTodarii
Ta HEKpOTUYHi mpouecu [7]. OmHUM i3 paHHIX TpUTEpiB
YIIKOIKeHHS anmHapHuX KiIiTuH (ALLK) € BHyTpilnHBO-
KJIITUHHA aKTUBAllisl TPUTICUHOTEHY, 110 3yMOBJIIOE CaMO-
nepeTpaBieHHsI TKAaHUH, HEKPO3 i PeKPyTyBaHHS iMyHO-
KOMITETCHTHUX KJIITHH [8]. 3amajbHa BiIIIOBiAb BKIIIOYAE
aKkTUBallilo HeliTpodinis, Makpodaris, T-niMdbouuTiB i Mo-
cujieHe BUBUIbHEHHS Mpo3anajbHUX MeIiaTopiB, 30KpeMa
LJI-1B, 1J1-6 i dpakTopa Hekpo3y nyxaunHu o (DHII-a), mo
CIIpUsIE€ TeHepati3allii polecy Ta PO3BUTKY MOJiOpraHHO1
HenocTaTHOCTI [9]. MiKpolupKyJISITOPpHiI 3MiHU BKJIIO-
YaloTh illIEMil0, TilOKCil0, €eHIOTeNiaIbHy NTUCHYHKILIO,
aKTHUBAIlil0 TPOMOOLIUTIB i PO3BUTOK TPOMOO3iB, IO IIIe
OinblIe MOTAMOIIOE YIIKOMKEeHHST TKaHUH [10]. 3HauHy
POJIb Yy 1IbOMY TIPOLIECi Billirpa€ HAKOTIMYEHHSI aKTUBHUX
dopm kucHio (ADPK), sgKki cnpUYUHSIOTH MEPOKCUTHE
yikomkeHHs1 memOpaH, JIHK i BHyTpillIHbOKIIITUHHUX
CTPYKTYpP, aKTUBYIOTh CUTHAJIbHI LIJISIXW 3arn0ei KJIiTUH,
30KpeMa arnonTo3 i Hekpo3s [11, 12].

Cepell MHOXXMHHMX YIIKOIKYBATBHUX MEXaHi3MiB KITIO-
YOBE 3HAYCHHSI MA€ TMOPYILIEHHS! BHYTPILIHbOKJIITUHHOTO
KajbLieBoro romeocrasy [13]. ¥V HopMi piBeHb Ca* y 1u-
TO30J1i MATPUMYETBCSI Ha Ty>K€ HU3bKOMY PiBHi 3aBISIKU
peTeIbHOMY KOHTPOJIIO 3a Moro MoOiizali€to 3 nerno (eHmo-
r1a3MaTuyHoro petukynymy — EP) i HanxomkeHHsIM yepe3
MOTeHIliaI3a/IeXKHi KaHau r1a3MaTuyHoi Memopanu (I1M),
a TakoX e()eKTUBHOMY BUAaJeHHIO 3a yuyacTi Ca**-ATda3
(PMCA — Plasma membrane calcium ATPase, kajblieBa
AT®daza mnazmatuaHoi memopanu; SERCA — Sarco(endo)
reticulum calcium ATPase, kanbiieBa AT®a3a capkorias-
MaTUYHOTO (€HIOIJIa3MaTUYHOI0) PETUKYJIYMY) i 0OOMiH-
HukiB Na*/Ca?" [14]. ITpu I'TI 11i MexaHi3MU TOPYIITYIOTHCS,
1110 MPU3BOAUTH 10 TPUBAJIOTO MATOJIOTIYHOTO MiIBUILIEHHS
BHYTpilltHbOLIMTO30J1bHOTO piBHS Ca** B ALIK. Ile, cBo€o
4Yeprolo, 3aMyckae Kackal yIIKOIKeHb, 30KpeMa MiTOXOH-
npianbHy quc@yHKI0, BUCHAaXeHHs 3araciB AT®, crpec
EP, akruBauito aBrodariyH1uX i HEKPOTUYHUX HIIISAXIB [15].
AKTHBOBaHI KaJbllili3aexKHi TpoTea3u (HampuKkial, Kajlb-
MaiHu) PYWHYIOTh LIMTOCKENET i KJIITUHHI MeMOpaHu, 110
CIIPUSIE TIPOrpecyBaHHIO HeKpo3y [ 16]. [TpurHiueHHST aKTHB-
Hocti Ca?*-AT®a3 i HaITMIITKOBE HAIXOMKEHHS KaJIbIIiI0
MOTIMOII0I0Th MeTabO0IiYHEe BUCHAXKEHHS Ta TTOPYIIYIOTh
BHYTPIIIHBOKIITUHHY peryisiiio [17]. KpiM Toro, Kaiblii-
€BUI1 TucOasiaHC y TPOTOKOBUX KiniThHaxX [13 Takox cripusie
PO3BUTKY (bYHKIIIOHAJbHUX IOPYIIEeHD i MiATPUMYE I1aTo-
noriunuii mpouec [15]. IMopyuenns romeocrazy Ca** mae

CUCTeMHUI BIUTMB: BOHO He Juile 0e3MmocepeHbO YIIKO-
mkye ALLK, a i1 akTMBY€e CUTHAJTIBbHI IIUTSIXU, SIKi CTUMYJTIOIOTh
MPOAYKIIiIO ITpO3anaJbHUX IUTOKIHIB, 3aTy4eHHST IMyHHUX
KiTuH i reHepaniio ADK [18]. OKucHe MOIIKOIKEHHST
oinkis, niminiB i JIHK y moeaHaHHi 3 akTuBalli€lo kacrmas i
KaJbIaiHiB MPU3BOAUTD MO arlONTUYHOI a00 HEKPOTUYHOT
3aru6esi kiituH [19]. HanMipHe HaKOMUYEeHHS Kabllito
TaKOX 3/1aTHE HETATUBHO BIJIMBATHU Ha iHIII KJIITUHHI TUTIH,
30KpeMa eHI0TeNialbHi KIIITUHU, CHPUIUHSIOUN TTOPYIIEH-
HSI CYAMHHOTO TOHYCY, IIPOHMKHOCTI Ta MiKpOLIMPKYJISIIii.
3rimHoO 3 CyJacHUMU TOCTiIKEHHSIMU KaJIblLIiEBUI aucOa-
JaHc y kiituHax I13 acouitoeTbes 3 mopylieHHIM (GYHKITIT
aBTodarii, 110 MOXe MPU3BOAUTHU JIO TIEPEXOy TOCTPOTO
npoliiecy B XxpoHiuHuii [20].

3BaxaiouM Ha LIEHTPaJIbHY POJIb KaJIbLi€EBOro AUCcOa-
JaHcy B maroreHesi I'Tl, KoMmmiekcHe BUBYEHHST MOJIEKY-
JIIPHUX MEXaHi3MiB KaJIbLIi€BOI CUTHAi3allii B KJIiTMHAX
niguutyHkoBoi 3a1o3u (I13) € Han3BUYaHO aKTyaIbHUM.
Lle BinkprBa€e HOBi MOXJIMBOCTI IS pO3pOOKU MaTore-
HETUYHO OOI'PYHTOBAHMX MiAXOMiB IO IiarHOCTUKM, IIPO-
THO3YBaHHS Mepediry 3aXBOpIOBaHHS Ta LiJIeCIIPSIMOBaHO1
Teparrii.

Mera nocimKeHHs: MpoaHali3yBaTu Cy4acHi JaHi 1010
BHYTPIIIHbOKJIITUHHOI KaJlblieBOi nucperyssiii npu I'TI 3
ypaxyBaHHSIM pOJIi KaJIbIi€EBOI CUTHAJII3allil B YIIKOIXKEH-
Hi allMHapHUX, IPOTOKOBUX, 3ipyacTtux (3K) Ta iMyHHUX
KJIITUH.

MarTtepiaAu Ta meToamn

J11s1 mMiArOTOBKM LIbOTO OIJIsIAY OyJ10 IMTPOBEACHO CUCTEe-
MaTUYHUI TIOLIYK i aHaIi3 HayKOBOI JiTepaTypu, IIPUCBSI-
YEHOI poJTi BHYTPIITHBOKJTITUHHOTO KaJIbIlil0 B ITaTOTEHEe3i
I'TI. IMowmyk mxepel 3aiiicHIOBaBCS y MixKHAPOTHUX Hay-
komeTpuuHux 6azax PubMed (NCBI), Scopus ta Google
Scholar i3 BUKopucTaHHSIM KOMOiHalliil TaKUX KJIHOYOBUX
caiB: intracellular calcium overload in pancreatic acinar cells,
calcium homeostasis in pancreatic ductal and stellate cells,
Orail and Piezol in pancreatitis, calcium-dependent mecha-
nisms in inflammation and necrosis.

YV npoiieci podoTu Oys0 BigibOpaHO Ta MpoaHaIi30BaHO
155 myomikariii, 3 akux 91 mkepeito Oysio 6e3mocepeaHbO
BMKOPUCTAHO MPU HarucaHHi orisimy. OCHOBHY yBary mpu-
niJleHo poOoTaM, oIyoiKoBaHuM Yy Tiepion 3 2014 mo 2024
POKY, TIpOTe JUISl BUCBITJICHHS (DyHIaMEHTaJIbHUX acIeKTiB
OyJIM TaKOX 3aJlyyeHi OKpeMmi mpaili monepeaHix poKis, 10
MaloTh BU3HAYaJIbHE 3HAYEHHS 7151 pO3yMiHHS (hiziosoril
KaJpllieBoro ooMiny. Binbip 3milficHIOBaBCSI Ha OCHOBI pe-
JIEBAHTHOCTI 3MICTYy, SIKOCTi eKCTIEpUMEHTATTLHOTO IN3aiiHY,
BipOTiTHOCTi BUCHOBKIB.

Orsin He mependavae mpoBeAeHHSI BIACHOTO eKCIIePH-
MEHTAJILHOTO TOCIIKEHHSI, a TPYHTYETbCSI BUKJTIOYHO Ha
aHaJli3i ory01iKoBaHMX HayKOBUX JKepe. Jlo moTeHLiMHuX
0OMeXeHb OTJISITY CJIiI BiTHECTH TepeBaXkaHHs eKCITepu-
MEHTaJbHUX MOJENIe Hal KIiHIYHUMU JOCTIIKEHHSIMHU,
HEOTHOPIAHICTh METOMOJIOTIH Y IIpoaHaIi30BaHUX POOO-
tax. Kpim Toro, yepes mBUAKUI PO3BUTOK MOJIEKYJISIPHOT
GioJjiorii Ta 6ioapMakoIOrii YacTUHA aKTyaJbHUX MeXa-
Hi3MiB MOXe 3aJIMIIATUCSI HEMOCTATHO BUBUEHOIO a00 111e
He BiloOpaXkeHoIo y MyOIiKallisiX, TOCTYITHUX Ha MOMEHT
ITiZATOTOBKY OTJISIY.
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KaAbLieBa CUrHAAI3ALS
NPUY rOCTPOMY NMOAHKPEeATUTI

V isionoriuHux ymoBax 6inblricTs ioHiB Ca** j1oKa-
nizyetbes B EP, Toni sIK fioro KoHIEHTpallisi B IMTO30JTi
npu6auszHo y 10 000 pasiB HUXYa, HiXK y TTO3aKJIITUHHO-
My cepenoBuili [21]. ¥ HopMi mo3akJliTHHHA KOHIIEHTpA-
wist kanpiiio ([Ca*]e) craHoBUTH 1—2 MMOJIb/JI, TOOI SIK
BHyTpilmHboKIiTUHHA ([Ca®*]c) miaTpUMYEThCS Ha piBHI
0,1—0,2 mxmoub/a. KiliTHHU HAaA3BUYAiTHO YYTIMBI 10 KO-
nuBaHb [Ca?*|c, i HaBiTh He3HAYHI 3MiHM LIi€1 KOHIEHTpALIil
3/1aTHi BIUIMBATHU HA YHMCJEHHI TOPMOHAILHO PETyIbOBaHi it
dakTop3anexHi ¢izionoriuHi npouecu [22].

He3sanexHo Bifg eriosorivnoro unHHuka, I'Tl xapak-
TEPU3YETHCS CTINKUM BHYTPIIIHbOKJIITUHHUM TepeBaH-
TaxxeHHsIM Ca**, 110 CynpOBOIKYEThCI AUCHYHKIIIEIO Mi-
TOXOHIPil, 3HMKEHHIM TIpoAyKIiii AT® Ta mepeayacHoIO
aKTUBAIIi€I0 TPaBHUX (DEPMEHTIB, 1110, 3PEIITOI0, IIPU3BO-
nuTh 10 Hekposy ALLK [13, 23, 24]. XpoHiuHe migBUILIEHHS
LIMTO30JbHOT KoHIeHTpalii Ca®" mopyiuye ¢izioaoriuni
PUTMU KaJbliEBUX CUTHAJIIB, NeCcTadili3ye IUTOCKEIET,
CIIPUYMHSIE MOPYIIEHHS! PYHKLIOHYBaHHS MIiTOXOHIPIil i
3aIlycKa€ HeoOOPpOTHI KaTaboiuHi mpouecu [22].

HaiiGinpiy 4yTauBicTh 10 KaJbliEBOrO MepeBaHTa-
KeHHs geMoHcTpytoTh ALIK I13. BonHouac y maTosoriu-
HUIi Tpoliec 3a1y4yaloThesl W iHIII KIITUHHI TOMyJIsIii —
MPOTOKOBI, 3ipyacTi Ta iMyHHi KJIiTUHU, SIKi GOPMYIOTh
MO3UTHBHI METIi 3BOPOTHOTO 3B’S3KY, 110 MOCUIIOIOTH
MOIIKOMXEeHHs TKaHuHU [13, 25]. HagmipHe BUBiIbHEHHS
Ca’" 3 BHYTPIlIHbOKJIITUHHUX JEI0 Y IMOEIHAHHI 31 3HU-
KeHoto 3naTHicTio EP 1o fioro HakonmmyeHHs MpU3BOAUTH
0 BUCHAXXEeHHsI KalblIi€BUX pe3epBiB, aKTUBallil ceHcopa
STIM1 (stromal interaction molecule, Mojekyna cTpo-
MaJibHOI B3aemojii) i Bigkputtsa kaHaiiB Orail (Calcium
release-activated calcium channel protein; GiTOK KaJbIli-
€BOr0 KaHajy, akTUBOBAHOTO BUBIJIbHEHHSIM KaJlbllilO)
y IIM, 110 miaTpuMye MaToJIOTiYHO IMiABUIIEHUI PiBEHb
Ca’" y uuro3soni [26].

Kpim Toro, o criiikoro migsuiieHHs [Ca*"|c Moxe mpu-
3BOJIMTH aKTHBALLisl MeXaHOUYTIMBUX KaHaliB Piezol (Piezo
type mechanosensitive ion channel component 1, KomIto-
HEHT | MeXaHOUyTJIMBOTO iOHHOTro KaHajny Tuny Piezo) i
TRPV4 (Transient receptor potential cation channel subfamily
V member 4, yeTBepTUi1 WIeH MiAPOAMHU V KaTIOHHUX KaHa-
JIiB TIepeXiMHOTO PelienTOPHOro MOTEeHIliay), SIKi pearyiotb
Ha 3MiHU TUCKY a00 MeXaHiuyHe HaBaHTaxkeHHs |24, 27]. Cur-
HanbHi Kackangu STIM1/Orail ta Piezol/TRPV4 cniinbHO
CIIPUSTIOTh HAAMIpHOMY HAAXOMKEHHIO KAJIbLIil0 B KJIITHHY,
1110 3HAYHOIO MipOI0 00TSIKYE TiepeOir yikomkeHHs: ALTK.

st 3meHmeHHss Hagmumky Ca?’ KIITUHU aKTUBYIOTh
HU3KY MEXaHi3MiB Oro BUIaJEHHS: TPAHCTIOPTYIOTh OTO
yepe3 PMCA ta Na*/Ca*"-oominauk (NCX — sodium-cal-
cium exchanger) y mo3akJIiTUHHUI TIPOCTip, a TAKOXK I10-
BepratoTh iioro y EP 3a nonomoroto SERCA. lonarkoBum
OydepoM BUCTYIIAIOTh MiTOXOHAPIl, SIKi 3MaTHI TUMYAaCOBO
aKyMyJIIOBaTU i0HU Kajbliio. OqHaK HagMipHe X HAKOITH -
YeHHs Y MiTOXOH/IPisIX MPU3BOIUTH 10 BTPaTH MEMOpaHHO-
TO TIOTEeHIIiaJy, TOPYIIEHHST OKUCHOTO (hocopuIoBaHHS,
npunuHeHHs cuHTe3y AT® i, 3peniToro, 10 eHepreTUIHOro
KoJancy KimituHu [28].

Ockinbky BupaiaeHHs: Ca?t i3 LIMTO30JTI0 € eHepro3aiexk-
HUM 1poriecoM, aeiuut AT® yHeMOXIUBIIOE e(DeKTUBHE
YCYHEHHSI KaJblliEBOTO HaBaHTaXXEHHS, 110 TTPU3BOIUTH
N0 cTabinizallii Horo MaToJoriyHo BUCOKOTO PiBHA [29]
(puc. 1). Takum YMHOM, MOPYIIEHHS BHYTPIIIHBOKJTITUH-
HOTO KaJIbIIIEBOTO TOMEOCTa3y BUCTYIIAE LIEHTPAJIbHOIO MO~
niero y opmyBaHHi ymkomkeHb [13 Ta iHillilo€ KIII090Bi
MexaHizmu po3BuTky I'TI.

[linBuiieHHS BHYTPIIIHbOKJIITUHHOI KOHIIEHTpaIil
Ca? B ALK iHinitoe kackan maTodi3iooriyHUX MOIii,
SIKi, 3pEeIITOIO0, MIPU3BOAITD 10 KJIITUHHOI 3arubenti. Jlo Hux
HaJieXaTh: TiepeMyacHa aKTUBAIlisl TPUTICMHOTEHY 3 TTO/Iajb-
LIMM caMoTiepeTpaBiIeHHsIM, (POPMYBaHHSI BHYTPiLIHbOKJTi-
TUHHUX BaKyoJIeil, MOPYIIEHHST CTPYKTYPH LIMTOCKeEIeTa,
akTuBaLisl curHaibHOTo NUIIXy NF-kB i3 migBuimeHHIM

PucyHok 1 — A) cxemaTnyHe 306pa)keHHs1 BHY TPILLHbOKIITUHHOro notoky Ca* (4opHi cTpinkm)
i natogpizionoriyHo 3Ha4ywmx Ca**-3anexHux npouyecis (4epBOHi CTpinkun); B) 3anexHa Big katerncuHy B
BHYTPILLIHbOKJIITUHHA aKkTuUBaUisi TpuricuHoreHy ([29], Bigkputuii goctynn)
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MPOAYKIIii IIpo3aItaJibHUX [MUTOKIHIB, KOJTOKaJIi3allis 31~
MOTEHIB i J1i30COM, MiTOXOHApiajdbHa NUCOYHKIIiST Ta
3HMXKeHHS cuHTe3y AT® [28, 30—32]. IcHye nBa OCHOBHI
MeXxaHi3Mu akTuBamii Tpuricuaoreny B ALLK [22]: dbepmen-
TaTUBHA aKTUBallisg katericuHoM B (puc. 1) Ta aBroakTnBa-
1ist puricuiHoM. Kasbliiii Bigirpae KpUuTUUHY pOJib Y IPYTrO-
My MeXaHi3Mi, OCKibKM 3B’s13yBaHHs Ca?* i3 N-KiHLIEBUM
3QJIMIIIKOM acIapariHoBO1 KUCJIOTH TPUTICMHOTEH-aKTUBY-
I0YOTO MENTUAY CTabiizye MOJEKYIy TPUIICUHY Ta CIPU-
sIE MOCWJICHHIO IOT0 aKTUBHOCTI, YCyBalO4UU iHTiOyIOUMit
edekT. Y pasi akTuBalii KatericuHOM B HeoOXigHa iXHS
KOJI0KaJli3allisi B ETMHOMY CYOKJIITUHHOMY KOMITapTMEH-
Ti 3 kucaum pH, 1o 3a6e3rneuye pepMeHTATUBHY aKTUB-
HicTb KaterncuHy [29]. 3a ¢izioaoriuHMX yMOB TPOCTOPOBE
PO3IiJIeHHsI 3UMOTEHIB i JIi30COM (TPUIICMHOTEH — Y Ce-
KPETOPHUX Be3UKyjax, KaTercuH B — y nizocomax) BUKO-
Hye 3axucHy (pyHkuito. [Tpote criiike migsuineHHs [Ca**]c,
1110 0JIOKY€E HOpMaJIbHY CEKpellito, CIPUUYMHSIE TIOPYIIEHHS
CYOKJIITUHHOI JIOKaJTi3allii, BHACIiTOK YOro BidOYBa€ThCs
3MillTyBaHHSI 000X KOMITOHEHTIB. LIboMy IIpoliecy MOXyThb
CIIPUSITU 3JIUTTSI 3MMOTEHOBUX i J1i30COMaJIbHUX BE3UKYII,
nepepo3nonis KarencuHy B 3 amapary ['onbmxki 1o cexpe-
TOPHOT'O KOMITAPTMEHTY ab0 HOro 1MovYaTKkoBa MPUCYTHICTh
y CeKpPeTOpHill CUCTEMi 3 IMOAAJIbIIIO aKTUBAIII€I0.

VY nepyneinosiit moneni I'T1 BusiBieHo minBuiieHy exkc-
npecito TMEM16A B ALK, 1110 aKTUBY€E CUTHAJIbLHUI LITSIX
1JI-6/1J1-6R/STAT3. 3poctanns pisHst TMEM16A acoriito-
eThest 3 aktuBailliero NF-kB ta mocuieHoro cekpertieto 1J1-6
yepe3 crumyJraiio IP3R-onocepenkoBaHoro BUBiJIbHEHHS
Ca? [33]. HagnuikoBe HAKOTTMYEHHS KaJIbLIIF0 TAKOX T10-
PYIIY€E MiTOXOHApPiaIbHUI MeMOpaHHUI TTOTEHIIial, Kpy-
THYHUH 11 cuHTe3y AT®, 110 MormuoIIoe eHepreTuIHe
BUCHAXXEHHS KJIITUHM Yepe3 3HKeHHS akTuBHOCTI SERCA
ta PMCA [23, 34].

Xoya ALIK TpaauLiitHO po3riisifaloThesl SIK KJIOYOBU
enemeHT y narorenesi I'Tl, 3pocTae po3ymiHHS TOrO, 1110
MEPBUHHE KaJblli3aaexkHe YIIKOMKEHHS WX KJIITUH iHi-
1Ii10€ KacKaj IMaToJOTiYHUX peaKiliii y HaBKOJUIIHIX KJIiTH-
Hax 13, 3okpema 3K Ta iMyHOKOMIIETEHTHUX, YTBOPIOIOUN
«HEKPOTUYHY TeTTio aMmrutidikanii» [13]. dyHmaMeHTaIbHi
MeXaHi3MHU PO3BUTKY Ta MPOTPECYBAaHHST 3aXBOPIOBAHHS
OXOIUTIOIOTh YOTUPU OCHOBHI KJIITUHHI TUITU: allMHAPHI,
MPOTOKOBI, 3ipyacti Ta Makpodaru [23].

Y3arajbHeHi MeXaHi3MHU YITKOKEHHS BUTJISIIAIOTh TaK
[23]: 1) panHe ypaxkeHHs ALIK 3 mepemuacHol0 akTUBalli-
€10 TPUTICUHOTEHY, aKTUBAalli€o aBTodarii, BUBLIbHEHHSIM
KaTercuHy B, MmopyleHHsM KalbllieBOro roMeocTasy, Mi-
TOXOHAPiaJIbHOIO AUCHYHKIII€I0 Ta BUCHAXKEHHIM ATD; 2)
VILIKOIKEHHSI IPOTOKOBUX KJIITHH Ta TMOPYILIEHHS TIPOCBITY,
1110 TIPOSIBIISIETHCS 3MEHIIIEHHSIM CeKpellil Boau Ta 6ikap0o-
Haty, nuchyskiieto CFTR, aktuBauieto PAR-2, yrBopeH-
HSM CJIM30BUX MPOOOK, MOPYIIEHHSIM MiTOXOHIPiaJIbHO1
dyHkii, BUcHaxxeHHAM AT® Ta KalblliEeBUM TepeBaHTa-
KeHHsM; 3) aktuBallis 3K yepe3 OpaauKiHiH 3 TOAAJIbIIO
TpaHcdopMalli€ro, IeCeHCHUOLTi3aIliEl0 Ta CHHTE30M OKCHUIY
a30Ty; 4) akTuBAallisl MakpodariB, peKpyTyBaHHSI JICHKOLIM -
TiB i cexpellis mpo3anaaibHUX IIUTOKIHIB.

Y poTOKOBUX KJIiTMHaX nepeBaHTaxkeHHs Ca**, cripu-
YUHEeHEe TOKCUYHUMM areHTaMu, BUKJIWKAE TTPUTHIYeHHS
cekpeuii pinuau Ta HCO,~, mopymieHHsT MiTOXOHIpiaJbHOT

¢yHKIIii Ta HeKpo3 [25, 35]. Lle 3HMKY€E TyKHICTh ITaHKpe-
aTUYHOTO CEKPETY, CIPUSIE aKTUBALLil 3MMOTEHIB i TTOTipIiIy€e
crad ALIK [24]. Kpim Toro, minBuileHHS BHYTPIiIlIHLOIIPO-
TOKOBOTO TUCKY, KaJbLIEBUI AucOaaHc i mectadimizalis
LIMTOCKEJIeTa B eIMiTeJiaIbHUX KIiTUHAX MPOTOK IOTipIIy-
1o1b Tiepe6ir I'TI [35—37]. [IpoTrokoBuii emitesniii TaKOX €
BaXKJIMBUM KOMITOHEHTOM CJIM30Boro 6ap’epa 13, 110 3armo-
0irae 3BOPOTHOMY ITOTPAILITHHIO (DepMEHTIB IO ITapeHXiMK
Ta aHOMAJIbHI aKTUBALIil TpUITICMHOTeHY [38].

Hexkpo3s ALLIK cynpoBomKy€eThCsI BUBLIBHEHHSIM IIPOTea3
(TpuricuH, Kanikpein) i Al® y MiXKITITUHHUI TPOCTip.
Kanikpein karanizye yrBopeHHs1 6paaukiHiny (bK) i3 6pa-
JMUKIHIHOTEHY, IKUI € OMHUM 3 OCHOBHUX iHIyKTOpiB Ca*-
curHaniBy 3K [13, 34]. € nokasu Toro, o bK-iHmykoBana
KajblieBa curHamizamnis y 3K moTeHmitoe anmmHapHe YIIKo-
IIKEHHST, 3yMOBJIEHE Pi3HUMM €TiOJIOTIYHUMM (paKTOpamMu
I'T1[16, 39, 40].

AJI®D, 1110 BUBiNBHSIETHCS 3 HeKpoTUuHMX ALK, akTH-
BY€E IMYHHI KJIiTUHU, YUCEIbHICTD SIKMX 3POCTAE MPOTITOM
nepmwux gHiB micis mouaTtky ['T1 [40]. Lle cnpusie mocu-
JICHHIO 3allajbHOl BilIOBidi, 30KpeMa yepe3 MiABUILEHY
cekpelito uUTOKiHIB [40]. Bausbko 40 % nmaHKpeaTUYHUX
MakpodariB 31aTHI reHepyBatn Ca’’-cuUrHajiu y Bimmo-
Binp Ha mito BK [40]. OxpiMm Toro, eTuI0Bi edipu KUPHUX
kucinor (FAEE — fatty acid ethyl ester) Ta nesiki XOBYHi
KMCJIOTU MOXYTb O€3IocepeIHbO iHIYKYBaTU KalbLIi€EBY
curHamizanito y 3K I13 [16, 41]. Leit nmpouec onocepen-
KOBY€eTbcsl cuHTe30M NO Ta MOoAaIbIINM YIIKOMKEHHSIM
ALK, 1110 CyIIpOBOMIXYETHCS JOAATKOBUM BUBUIBHEHHSIM
AT®, ninTpuMyr4u MOPOYHE KOJIO.

YV makpodarax Ca?'-curHajiszallisi akTUBYETbCS Yepe3
MypUHEepriyHi petentopu y Binnoins Ha AJID/ATD, mo
MoxoauTh Bin ymkomkeHux ALK, i cmpusie mporpecyBaHHIO
HEKpo3y Ta morinuoneHHIo Tsokkocti I [41]. IMmyHHI KmiTr-
HU, SIKi TIPOXOJSATh Yepe3 CYIMHU HAOPSIKJINX TKAaHWUH, Je-
¢GopMyIOThCsI, a MEXaHiUHA HAIIpyTa, ITOB’s13aHa 31 3CyBHUM
CTPECOM, TOAATKOBO aKTUBYE BPOJIKEHI iIMyHHi MeXaHi3MU
yepe3 Pieziol-3anexHuii nuisx [42].

¥V 3K i iMyHHUX KITiTUHAX reHepaillist Ca’*-cUrHaJIiB Bil-
OyBaeTbcs noaioHo no ALLK: micng ctumynsuii (BK a6o
AJI®) akruByiotrhcst IP3R 3 mogaabliuM BUBIIBHEHHSIM
kanbuito 3 EP i Binkpurtam CRAC-kananiB (Calcium re-
lease-activated channels, KaHaiM, aKTUBOBaHi BUBIJIbHEH-
HaM Kanbliio) y [TM [43].

FocTpnn AAKOrOAbHMU NAHKPEATUT

AJIKOTOJIbHUI TAHKPEATUT € TSKKUM YCKJIaTHEHHSIM
XPOHIYHOTO 3JIOBXKUBAHHS aJTKOTOJIEM, SIKE CYITPOBOIKY-
€ThCSl 3anajbHUMU 3MiHamMu y TKaHuHi [13, nereHepatus-
Ho-HeKpoTuyHUM ypaxeHHsM ALIK, a Takox mpodide-
PaTUBHUMM ¥ TUCTPODIYHUMU 3MiHAMU EITiTesTil0 MPOTOK
I13 [43]. BcraHoBieHO, 1110 ajJKOrojbHa hopMa maHKpea-
TUTY 3a3BUYail IOYMHAETHCS 3 TOCTPUX €Ti30/iB, SIKi IpU
MOBTOPHOMY BIUIMBI YIIIKOXKYBAJIbHOTO YUHHUKA MalOTh
TEeHACHIIiI0 10 TpaHCdOopMallil B XpOHIUHEe, IPOTPECUBHE i1
Heo0OpOTHE ypaxkeHHs [44].

Iniianist roctporo ankoroabHoro nankpeatuty (FAIT)
TicHO moB’s13aHa 3 TokcnyHUM BIumBoM FAEE, ski yTBO-
proroThest B ALLK 1u1sixom HEOKMCHIOBAJIBHOTO METa00J1i3My
era”ouny (ET) i3 xxupaumu kuciaotamu (KK). Came FAEE,
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a He ET abo #10oro oKMCHUI MeTaboIiT alleTalbIETi € TO-
JIOBHUM y1IKoKyBaibHUM areHToM ALK 13 [45]. CunTte3
FAEE y tkanunax [13 3Ha4HO iHTEeHCUBHIIIINIA IIOPiBHSIHO 3
IHIIIMMM OpTaHaMU, IO MOSICHIOETHCS BUCOKOIO aKTHUBHIC-
10 FAEE-cunTasu (kapookcuiecrepiinasu) [46]. FAEE
CIIPUIMHSIIOTh MacWBHe BUBiLTbHEHHST Ca?* 3 BHYTPIIIHbO-
KJITUHHUX Aerno (3okpema, 3 EP) i 3HauHe migBuIeHHS
HaaxomxkeHHs1 Ca’" i3 M03aKJIiTUHHOIO CepeloBUlIlia, 110
MPU3BOAUTD 10 CTIMKOTO II00aJbHOIO MepeBaHTAXECHHS
LIMTO30JII0 KaJIbI[IEM — KJIIOUOBOTO TPUTEPa YIIKOIKEHHS
kiituau nipu [AIT [47]. Leit kanblieBuii nucbanaHc cy-
MPOBOKYETHCS MOPYILIEHHSIM MiTOXOHAPiaabHOI (PYHKIIT,
BucHaxeHHsIM AT®, akTuBalli€o IpoTeas i pO3BUTKOM
HEKPOTUYHMX MPOLIECIB.

ExcnepumenTanbHi naHi cBiguaTh, 1m0 ET iHriOye armi-
KajnpHMi ek3ouuTo3 B ALIK 11ypiB, 3ymoBiooun ¢hopmy-
BaHHS ATOJIOTIYHMX BaKyoJiel y Oa3zonaTrepaibHiil 30Hi KiTi-
THH, JIe OCHOBHY POJIb y KaJIbLIi€Bill CUTHAaMi3allil Bifirpae
piaHonuHoBuit penenTop tumy 1 (RyR1) [47]. [TonepenHst
00pobka ALIK GiosoriuHO pesieBAHTHUMU KOHILIEHTPaLlisIMU
ET 3HayHO migBuIye iHTpaalMHApHY aKTUBALlil0 MpoTeas
Y BiOmoBinb Ha (i3ioJIOTIYHY CTUMYJIALIIO cekpelii [48].
BonHovac mocuIIoeThCs MIBUAKICTD MTOITMPEHHST KalbIli€-
BUX XBWIb Y HAIIPSIMKY Bif amikaJabHOI 10 6a3ojaTrepaibHol
YaCTUHU KJIITUHU, 1110 TakoX € RyR 1-3aexxHrM niporiecom.

Takum 4yMHOM, YIIKOIXKYBaJibHa Hisl aJIKOTOJIO IpU
T'AIl peanizyeTncs nepeBaxkao yepes yrBopeHHsI FAEE, sxi
iHAYKYIOTb CTiliKe mepeBaHTa>K€HHSI KJIiTUH KaJblLIiEM, 1110
€ KPUTUYHUM JUIS 3aITyCKY KackKaay BHYTPITHbOKTITUHHUX
VIIKOIXKEHb (puc. 2). CaM eTaHOI YUHUTD JIUIIE MiHiMaJTb-
HUI edeKT, BUKJIMKAIOUN KOPOTKOTpUBaAJe i He3HAUHE
nigBuiieHHs [Ca**]c.

FAEE € xo4yoBrMMU ITaTOreHHUMM MeAiaTopaMu, 110
CTIIPUYMHSIIOTH MOIIKO/KEHHS Ta 3anajieHHs TkKaHuHu [13
[23, 49]. B ALIK 11i MeTab01iT HAKOTTMYYIOThCSI B MiTOXOH-
npisix, ne nokanbHui rimponiz FAEE 3ymoBmioe Bucoky
KOHIIEHTpallito BiIbHUX XUpHUX KuciaoT (BXKK) [24]. Sk
FAEE, tak i BXXK — HeokucHoBaiabHi MeTadonitu ET —
MOPYIIYIOTh BHYTPIITHbOKJIITUHHUM KaJbIliEBUI TOME-
ocTas, iHayKyloun HaaMipHe BuBiibHeHHS Ca’* 3 EP uepe3
IP3R. BucHaxXeHHsI KaJbli€BUX IEIIO CTUMYJIIOE aKTUBALIilO0
Orail — kanany I1M, 1o 3a6e3neuye HagxomkeHHs: Ca** 3
no3aKkIiTHHHOTO cepenopuina [23, 50]. Crilike IiaBUILIEHHS
mmto3oiabHoro Ca?* B ALK akTHBYE BHYTPIIIHBOKITITUHHI
MpoTeas3u, BKIOYHO 3 TPUTICUHOM, 1110 3yMOBJIIOE PO3BUTOK
3arajeHHs, IeCTPYKILit0 TKAHUH i HeKpo3 [44].

BinbHi XKMpPHi KUCOTY 30aTHI BUKJIMKATU PaHHIO BTpa-
Ty MITOXOHIPiaJIbHOIO MeMOpaHHOTO IoTeHIiany (AWm),
3HMXyBaTu cuHTe3 AT®, minTpuMyBaT BUCOKUIA PiBEHb
[Ca*]c i cipUYMHATH HEOOOPOTHI YIIKOIKEHHS KJIITUHMU.
IMopiBusiHo 3 FAEE B2XKK matoTh 6isblil BUpakeHUi He-
KPOTHU3YIOUMii TIOTeHIIiaJl, SKUI aCOLIIOETHCS 3 PO3BUTKOM
CHCTEMHUX YCKJIaTHEHb, TAKUX SIK TOCTPE YPaKEHHS JIETeHb
i HUpKOBa HeIOCTaTHICTh [51].

Cepen FAEE ocobmmBy yBary npuBepTae JiMoeTUIIIa b~
MiTaT — OIWH i3 HAUMOTYKHIIINX eTWJIOBUX MeTaboIiTiB ET.
Bin ctumymioe BuBiibHeHHs Ca®* 3 EP nuisixom akTusaiiii
IP3R gpyroro i TpeThOro TUIIIB, iHilliFOE BHYTPITHLOKJIITUHHY
aKTUBAIIiI0 TPUIICUHOIEHY Ta IIPOBOKYE iHTEHCUBHY 3aIlaJIbHy
peaxitito B TkaHuHi [13 [22, 52]. Kpim Toro, eTuinaibmirart

Fatty acid
transporfers 7T

Alcohol

Fatty acids

PucyHok 2 — BHYTpilUHbOKJIITUHHA Nnepefa4a
curHanis Ca* npu roctpomy asikorosibHomy
naHkpeartuTi ([24], BigkpuTuii goctynn)

TIPUTHIYYE CEKPELIii0 XOJIeLUCTOKIHIHY, TTOPYILIyIoun (i3ioo-
riyHy repeaavy Kajabli€BOro CUTHAITY, 1110 HEraTUBHO BIUIMBAE
Ha IIPOIIEC aIliKaTbHOTO €K301IUTO3Y [53].

ETaHonN y MoeaHaHHI 3 NaJbMiTOJETHOBOIO KUCIOTOIO
a0o0 11 eTUI0BUM e(DipOM YUMHUTD IPSIMUI YIIKOIKYBAIbHUM
BruB Ha 3K T13. Lle mposiBAsSIETBCS SIK MepeBaHTaKEHHS
muTo3omo Ca**, mopyleHHs MiTOXOHIPialbHUX DYHKIIii
Ta aKTUBALlisl IJISIXiB KiTuHHOI cMepTi [47]. [Tpu TAIT 3K
aKTUBYIOThCS y 3HauHiil yacTuHi napenximu I13. Y npoueci
aKTUBAIlil i KJIITUHU IeMOHCTPYIOTh afallTUBHI 3MiHMU,
30KpeMa 3HMXKEHHSI eKcnpecii KaybllieBoro kaHainy TRPAI
(Transient receptor potential cation channel subfamily A
member 1, KaHaJ TPaH3UTOPHOTO PEIEIITOPHOTO MTOTEHITi-
ajy, migponuHa A, tumn 1), 1110 MiIBUIILYE IXHIO CTIMKICTb 10
TOKCUYHMX e(PeKTiB €TaHOJbHUX META0OITIB Ta MOJIIITIIIYE
KOHTPOJIb HaJl BHYTPIIIHLOKIITUHHUM piBHeM Ca’" [47].
V takomy akTmBOoBaHOMY cTaHi 3K HaOyBalOTh 3MaTHOCTI
MiITPUMYBaTH TKAHUHHMI TOMEOCTa3: BOHM CIIPUSIIOTH pe-
TeHepallil yIIKOMKeHOI MapeHXiMu Ta 0epyTh y4acThb y pop-
MyBaHHI MTO3aKJIITUHHOTO MaTPUKCY, 110 MOTEHLIHO MOXe
MaTH SIK 3aXMCHe, TaK i piOpoTuyHe 3HaUeHH: (puc. 3).

HemonasHi mociimKkeHHS AeAai YiTKille BUCBITIIOIOTh
ko4oBy poib 3K 'y (popMyBaHHI 3ammajibHOI BiIITOBIii pu
HaHKpeaTuTi. 30KpeMa, BCTAHOBJIEHO, 11O OAMH i3 OiJIKiB
SARS-CoV-2 3naTeH iHayKyBaTu KaibliieBi curHaiu B 3K
I3 mui in situ. i Ca’>*-curnanu, iMOBIpHO, CIIPUUUHSI-
IOTh BTOPMHHY akTuBalito Makpodaris [13 moreHuiitHo
yepes iHTepJieiiKiHM a0o iHIIi CUTHAJbHI MOJIEKYIH, 1110
BUBUIBbHSIOTbCS akTuBOBaHUMU 3K [54].
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Alcohol and fatty acids
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PucyHok 3 — Cxematuy4Ha intoctpauyis aktuBayii 3K

Ta ii HacnigKiB y po3BUTKY naTosiorii NigLIyHKOBOI

3as1031, iHRYKOBaHOI afikorosibHUMu metaéonitammu
([47], BigkpuTnn gocryn)

V xontekcTti 'AIl mpuBepTae yBary miaBuilieHa eKc-
npecisg depmenty PFKFB3 (6-dbocdhodpykro-2-kinazu/
dpykTO30-2,6-6ichocdarasu 3), aKuil KaTaai3ye CUH-
Te3 ¢ppykTo30-2,6-6ichochary (F-2,6-BP) — moryxkHO-
ro ajgocTepuyHoro aktuBaropa dochodbdpykrokiHazu 1
(PFK-1), KJ11040BOT0 €H3UMY TJIiKOJITUYHOTO HUISIXY [55].
Axtusanis PFKFB3, onocepenkoBana IP3R-3anexxuum
BUBUIbHEHHSIM Ca?*, cripusie KaJIbllieBOMY TIepeBaHTaKeH-
Hio ALK, mornmu6aooun MeTabomiuyHe i GyHKIIiOHaIbHE
BUCHaXeHHS [22].

Takox moBeaeHo, 1o ET 3HMXKYy€e eKkcrpeciio TpaHC-
MEMOpPaHHOTO PeTyJIsITOpa MPOBIMHOCTI MYKOBICIIMIO3Y
(CFTR), 1m0 npus3BOoAUTh A0 MOPYLIEHHS KaJblliEBOTO
romeoctasy. 3HmkeHHsI CFTR-akTUBHOCTI acomiloeThCs
3 nmpurHiyeHHsIM PMCA, BHacCJiIOK 40TO TOPYIIYEThCS
edexTuBHa ekcTpysisg Ca** 3 uurtosoi. Lle cnpuunHse
oro cTifike HaKOMUYEHHSI, PO3BUTOK MIiTOXOHIpiaabHOT
IUCGhYHKIIT, eHEPreTUYHUM AeilluT Ta aKTUBALLiI0 arloNTo-
3y, 110 3HAYHOIO MipOIO TTOTJIMOJTIOE TSKKICTh aJIKOTOJTb-iH-
JIYKOBAHOTO YIIKOMKEHHS [56].

Taxum unHom, Ca** BUCTyIa€e LIEHTPAJIbHUM MeIiaTo-
pom y natorenesi [AIl, onocepenkoBytouu sik 6Ge3nocepen -
He ymkomkeHHs ALK, Tak i akTuBaIiito 3amaabHOI peakiiii
y TKaHuHi [13. BomHouac HU3Ka MOJIEKYISIpHUX MEXaHi3MiB
1IbOTO MPOIIECY, 30KpeMa CUTHAJIbHi B3a€EMOIil MixX KJIiTH-
HaMU, 3JIMIIAETHCSI HEOCTATHHO BUBUEHOIO Ta MOTPEOYE
MOAATBIINX TOCTiIKEHb.

Foctpum GiAiapHUIM NAHKPeaTuT
ExcnepuMenTaabHi DOCTiMKEeHHS, TPOBEIeHI Ha aMe-
PUKaHCHKOMY OTIOCYMi — TBapWHHii MOJIeJIi, 1110 aHaTOMiu-
HO HaOJIMKeHa 10 JIOAWMHU Ta IMPOKO BUKOPUCTOBYETHCS
IIJISI TIEPEBipKH TillOTE3U CIUILHOTO KaHaJly, MoKa3aIu, 110
poO3BUTOK roctporo 6imiapHoro nmankpeatuty (IBIT) He
000B’SI3KOBO TOB’SI3aHU 3 3araJIbHUM KaHAaJIOM YU Oitio-
MaHKpeaTUYHUM peduiokcoM. OnHaK KPUTUYHUM (haKTO-
POM BBaXKa€THCS OOCTPYKILisl TAHKPEATUIHOI MPOTOKM [57].
Lle criocrepexxeHHsI Ma€e BaXJIMBE 3HAYEHHSI, OCKiJIbKY 00-
Typaitist mpotoku [13, 3yMoBIeHa TPOXOIKEHHSIM KOBYHUX
KaMeHiB, pO3IJISIIAETHCS SIK TIEpBUHHA TIO/Iisl B aTOreHe3i

I'BII. Taka o6cTpyKilist LIBUAKO 3MiHIOE (hizionoriyHi Mexa-
Hi3MU CeKpellil B eK30KPHUHHII YaCTUHI 3aJ1031, aKTUBYIOUU
MATOJIOTIYHI KaJIbILi€BI CUTHAJIbHI IUIIXU [58].

OnHak JBi CYTTEBI HEBIAMOBITHOCTI Y MOACIISIX TIe-
PEB’SI3KM TIPOTOK 3YMOBUJIM MEPETJIsi KIACUYHUX YSIBIEHb
i BITHOBJIEHHSI iHTEpeCcy A0 poJii XXOBYi SIK IMaTOreHHOTO
daktopa ripu I'BII. I[To-nepite, y 6ibiIoCTi JIaOopaTOpHUX
Mozelieil (3a BUHSITKOM OITOCyMa) IIPOCTa IepeB’sI3Ka IMaH-
KpeaTUYHO1 MPOTOKU BUKJIMKAE JIUIIE MOMipHUI TTepedir
HaHKpeaTuTy 0e3 BUPaXKeHOTro HeKPOo3y, OCOOIMBO Y IIIy-
piB [58]. [To-apyre, maHi gociimKeHb Ha MOJEJi orocymMa
CBigyaTh, 1110 OMHOYACHA MepeB’si3Ka SIK MaHKpeaTU4HOoi,
TaK i JKOBYHOI MPOTOK iCTOTHO TiJICUITIOE TSKKIiCTh 3aXBO-
proBanHs [59]. Lle no3BoJsie mpunyctutu, 1o KK, ski mo-
TPAIUISTIOTh Y CUCTeMHUI KPOBOOOITr, MOXYTh BiirpaBaTu
CaMOCTiiiHy MaTOreHETUYHY POJIb.

Ilepii excriepruMeHTalIbHI J0Ka31 Takoro BIiuBy 2KK
OyJ10 OTpMMAaHO Y poboTax, 110 AEMOHCTPYIOTh iX 30aTHICTh
Oe3rocepeIHbO 3MiHIOBATU KalbllieBY nuHaMiKy B ALLK.
3okpema, BctaHOBIeHO, 110 KK iHIyKylOTh KOJIMBaIb-
He BUBiIbHeHHsI Ca’" i3 BHYTPIiIIHbOKIITUHHUX Aero [60].
OCHOBHMIT MeXaHi3M IIbOTO e(PEeKTy IOJIATAE B iHTiOyBaHHI
KK SERCA, 1110 Npu3BOIUTH 10 BUCHAXEHHS KaJlblli€-
Bux 3amaciB EP i, BinmoBinHoO, 10 akTuBallii KaJablli€eBO-
TO TIPUILIMBY i3 MO3aKIiTUHHOTO cepenoBuia [61]. Kpim
TOTO, aJIbTEPHATUBHUM IIIJISIXOM MOXKe OyTH Oe3MmocepeHeE
BuBiTbHeHHS Ca?* i3 amiKaJbHMX BE3UKYJISIPHUX IEITO TTi[T
niero 2KK, 1110 101aTKOBO MiICUIIIOE BHYTPIITHOKJIITUHHE
nepeBaHTaxkeHHs [60] (puc. 4).

Bile acid
Aplcal 4 ‘ *v* tt’
membrane "'Gphar

Trypsmnogen
acivation

PucyHok 4 — BHYTpilLIHbOKJIITUHHA NepeAaYya
curHanis Ca* npu roctpomy 6iniapHomy naHKpearTuTi
([24], BigkpuTmii goctyn)
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JocaimkeHHs: IeMOHCTPYIOTh, 1110 2KK 6araToBeKTOpHO
pruBatoTh Ha ALLK T13, a came Ha RyR1. 3okpema, cTumy-
qswist KK cripuamHsIe mommpeHHs KaabLi€BUX XBWIb Bifl
amiKaJbHOI 10 0a3aJbHOI YaCTUHU KIIITUHU, ITiABUIIEHHS
nposigHocTi RyR1 BHacmimok anocTepryHOi aKTUBallii Ta
iHimitoe BuBiIbHeHHS Ca?* i3 3MMOTeHHUX TpaHy [62].

IMomxomxkennuss ALLK, innykoBane 2KK, peanizyeTbcs
yepes IBa MEeXaHi3MU — JNeTepreHTHUN | HeZleTepreHTHUA.
JetepreHTHi BiactTuBocTi 2KK 3yMOBIIIOIOTH MiABUILIEH-
Ha [Ca**|c, nenosspu3saliilo MiTOXOHIpiaJlbHOI MeMOpa-
HU Ta BUCHAXXE€HHST BHYTPIIIHBOKIITUHHUX 3amnaciB AT®.
Haii6inbin BupaxkeHuii e(exT Ipu LIbOMY CIIOCTEPIraeThes
npu aii 3-cynbdo-Tayporitoxonesoi kuciaotu (TLCS), saxa
HaJIEXXUTb 10 MOHOTIAPOKCUIIBHUX XOBUHUX KUCIOT. Bon-
HOYac HeIeTepreHTHI MeXaHi3MU BKJIIOYAIOTh aKTUBALlil0
docdatuanninosuton-3-kinasu (PI3K), sika npusBoauTh
IIO TIaTOJIOTiYHOI aKTUBALlil TpaBHMX 3MMOTIEHIB i IoaaIb-
LIOTr0O KJIITMHHOTO YIIKOKEHHS Ta 3arubesi [63].

KK MOXyTb BUKIMKATU MPOJOHTOBAHUN MPUILIUB
Ca’" gk i3 6a3zanbHux gerno EP, Tak i 3 KUCIOTHUX BE3UKYJI,
pO3TalllOBaHUX B alliKaJbHill YacTUHi KIiTUHU. Lli ioHn
KaJIbLIi10 TTOTPATUISIIOTh Y LIUTO30J1b, MOPYLIYIOUU KaJlb-
LHi€eBUIT roMeocTa3. 3TiIHO 3 JaHUMHM, HaWOIiIbII BUpa-
xkeHo niroTh Ha ALIK MonorigpokcunbHi KK (30kpema,
TLCS), Toni six nurinpo- (Hanpukian, TCDC — tauro-
chenodeoxycholic acid) i TpuriapokcuabHi KUCIOTU Ma-
IOTh CJIA0IINI YIIKOMXKYBaJIbHUI noTeHwian. [1pu mpomy
TLCS 3naTHa iHTyKyBaTH Matosoriyai Ca**-curHaim ta
aKTUBAIlil0 TPUTICUHOTEHY HaBiTh MPU KOHLIEHTPALLisX,
1110 BiZMOBIJAIOTh PiBHSIM Yy CUPOBATIIi KPOBi MAIli€EHTIB i3
JKOBYHOKAM’STHOIO 00CTpyKIIi€io [64]. BaxiauBo miakpec-
JINTH, 110 OOCTPYKIIisT 3aTajIbHOI JKOBYHOI IIPOTOKHU CIIPUSIE
nporpecyBaHHIo I'TI HaBiTh 6€3 MpsiMOro pedJIoKCy XKOBYi
B MaHKpeaTUYHy MpoTOoKy. JJisi 3amycKy MaToJI0TiYHOTO
Kackany noctatHbo HaaxomkeHHst KK y cucreMHuit Kpo-
BOOOIT 200 IHTEPCTULIIITHUI IIPOCTIp, IO CITOCTePIraeThes
MpU OOCTPYKTUBHII KOBTSIHUIII.

Horpamnsnusa KK B ALK BinOyBaeTbcs 3a y4yacTi
G-6inok-3B’sg3aHoro perentopa TGRS (Takok Bimomoro sik
BA1) ta Husku cnetudiyaux TpaHcnoptepis [64]. Hami i
KHCJIOTH B3a€EMOIIOTH i3 BHYTPIITHBOKJTIITUHHUMU peLieIl-
Topamu, 30Kkpema ¢apHesoinHuM X-peuentopom (FXR),
IP3R ta RyR, 110 akTuBy€e npojoHropaHuii npurius Ca*
3 EP Ta 3 KucjaoTHUX Be3UKyJI y IMTO30J1b. Lleil Hammmimok
KaJIblIil0 BUKJIMKAE OETOJsSIpU3allilo MiTOXOHAPil, eHep-
reTmyHe BUcHaxkeHHs Ta HekKpo3 ALIK. Kpim Toro, KK
YUHSATH ABO(a3HMII BIUIUB Ha emiTesiii mpoTtok I13, 1o
MOe TTOCUJTIOBATU 3allaJIeHHS Ta CTPYKTYPHI MOPYILEHHS.

¥ natorenesi 'BI1 Takox 6epyTh yyacTh iOHHI KaHaIU.
3okpema, Orail akTUBYETHCS ITpU peIIIOKCi XKOBYi, CITPU-
SII0YM BUBLIbHEHHIO Kasblito 3 aero EP [24]. KK moxyTb
aKTHUBYBaTU KajbLuHeBpUH y Ca?*-3aexHuii crnocio, 1110,
Y CBOIO UePTY, IPU3BOAUTH JIO MIepeaYacHOi aKTHBALlil TpaB-
HUX pepMeHTIB i curHaibHoro nusixy NF-xB [27].

2KoBuHokaM’stHa XxBopoOa Moxke cripusitTi po3BUTKY ['11,
iHiLIifO}0OUM aKTUBallilo ioHHOro KaHany Piezol y Bignosigb
Ha MABUIIEHNI TUCK Y MTaHKpeaTUYHii mpoToi [66]. Leit
KaHaJI, CeJIeKTUBHUI 110 i0HiB Ca**, IMPOKO eKCITPECYEThCS
B TkaHuHax [13 i BinmoBigae 3a TUCKOBY aKTUBallil0 KJIiTUH
[65, 66]. Vloro akTuBaLlisi BUKIMKAE KOPOTKOUACHE ITiIBU-

mwenHs [Ca*|c B ALK Ta aktusauito TRPV4, o miarpu-
MY€E TPUBAJIUIA IPUTIAB KaJbIIil0 Ta TMOTJIMOIIOE KaJblieBe
HaBaHTaXKEHHSI.

Comni KK takox 3naTHi iHIyKyBaTH KaJIbIi€Bi OCIMISIIIi
Tta HeKpo3 ALIK y muiieit i monmeit 3ajexxHO Bif KOHLIEH-
Tpauii mo3akiiTmHHOro Na* [39, 67]. Lleit edekT yacTKo-
BO OIOCEPENKOBYETHCS CrelMbiYHUM KOTPAHCIOPTEPOM
HATpilo Ta TaypoOXoJaTy, IKUil KOOYEThcs reHoM slc10A1, i
BUSIBJICHU SIK Y MUILIEN, Tak i B jironeii [39, 67].

Takum unHOM, uTaHH 1po Te, uM € ['Tl mpamum Ha-
CJIIIKOM TiBUILIEHOTO BHYTPIillTHHOIIPOTOKOBOTO TUCKY
(uepe3 aktuBallio Piezol), yn nuutorokcuuyHoi mii KK,
3aJIMIIAETHCS BiTKpUTUM. HakonuyeHi nokasu BKa3ylTh
Ha yJyacTb 000X MexaHi3MiB, i HEMa€ MilCcTaB MOBHICTIO BU-
KJTIouaTy xoneH i3 Hux. HaitimoBipHime, matorenes I'T1 €
pe3yJIbTaTOM CUHEPTiYHOI il YNHHUKIB, iHTEHCUBHICTbD i
3HAYYIIICTh SIKMX MOXYTb BapiroBaTH 3aJI€XKHO Bil KIIiHIYHOI
cuTyartii.

MAaHKpeaTnT NiCAS €HAOCKOMIYHOT
peTporpaAHoOi XoAaHrionaHkpearorpadii

IMankpeatur micnss EPXIIT (ITEII — mocTrenmocko-
MYHUI TAHKPEAaTUT) € HAaYaCTIlIMM YCKJIaIHEHHSIM 1€l
MPOLIEAYPH, 1110 PO3BUBAETHCS MpuOIM3HO y 10 % Bumnan-
KiB [68]. 3pocTaHHSsI 1OTO YACTOTHU MOSICHIOETHCS TUM, 10
EPXIIT" Ha choromHi 3aCTOCOBYEThCS MEPEBAXKHO 3 Tepa-
[eBTUYHOIO, a He AiarHOCTUYHOI MeTolo [69]. [Tatorenes
IMEII 3anunmaeTbcs nMpeaMeToM aKTUBHOTO AOCIIIXKEHHS,
i OIMMCaHO HU3KY MOTECHIIIHNHNX MeXaHi3MiB YIIKOMKEHHS
[70] (puc. 5), cepen sIKMX:

— MeXaHiyHa TpaBMaTH3allisl, III0 BUHMKA€E BHACIITOK
MaHINyJISIIi KaHoJIelo a00 IIPOBITHNKOM Y 30Hi (haTepOBOTO
cocouka, chinkrepa 13 Ta/abo maHKpeaTUYHOI MTPOTOKMU;

Acute Pancreatitis with activation
of inflammatory cascade

|

Calcineurin activation

|

Pressure-mediated injury
from pancreatic duct injection

Trauma to duodenal
papilla and edema Y,
causing ductal obstruction [ , j

Neuronal pathway
mediated by
Substance P, TRPV1

L N\
Guidewire trauma in side-
branch of pancreatic duct

—ad

Genetic Predisposition

o ¥ Gut Microbiome
Mediated

PucyHok 5 — [loTeHUiViHi MexaHi3mu, 3any4eHri
B naroreHe3 naHkpeatuty nicnss EPXIII ([70],
BiIKpUTUIi BOCTYI)
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— OapoTpaBMa, CIIpUYMHEHA HAAMIPHUM TUCKOM TIpU
iH’€KIIiT KOHTPACTHOI PEUOBUHU B ITAHKpPEaTUUHi a00 KOBY-
Hi IIPOTOKWU;

— XiMiuHe TOIIKOIKEeHHSI, 3yMOBJIEHE LIMTOTOKCUYHUM
BIUIMBOM KOHTPACTHUX areHTiB;

— MikpoOHa iHBa3isl, sika BUHUKAE Yepe3 MOXJIUBY
TpaHCJIOKallilo KUILIKOBOI Mikpodiopu y ipotoku [13;

— TepMiuHe a00 eJIeKTpUYHEe YIIKOIKEHHSI, ITOB’I3aHe
3 BUKOPUCTAHHSIM €JIEKTPOXipypriuHOro CTpyMmy TIif yac
ciHKTEepOTOMIi;

— HeWporeHHe YUIKOIXKEHHSI, 1110 MOXe OyTH OB s13a-
He 3 MPSIMOIO TPAaBMOIO HEPBOBUX CTPYKTYD;

— TEHETUYHA CXUJIbHICTb, SIKa 3yMOBJIIOE iHIMBIyaJIbHi
BiIMiHHOCTI Y CIIpUMAHSATAUBOCTI 10 po3BUTKY [1EII.

IHTEHCUBHICTH KOHTPACT-0MOCEPEIKOBAHOIO YIIIKO-
mkeHHs [13 3HaUHOIO MipOIO BU3HAYAETHCS OCMOJISIPHIC-
TIO Ta IOHHUM CKJIaZIOM BUKOPHUCTOBYBaHOI KOHTPACTHOI
pevyoBUHU. [300CMOJISIPHI KOHTPACTHI areHTU BBaXKAIOThCSI
0Oe3MeYHIIIMMU MOPiBHSIHO 3 TiMEPOCMOJISIPHUMU, OCKIIBKMI
BOHU 3HMXKYIOTh PU3UK iIIIEMIYHOTO YIIKO/KEHHSI TKAaHUH
i BMEHIIYIOTh BUPAXKEHICTh 00Jb0BOTr0 cuHIpoMmy [71]. 30-
Kpema, JOCIiIKeHHs, ITpoBeneHe rpymnolo Jin'y 2015 porii,
MPOAEMOHCTPYBAJO, IO MOMTOBMICHI KOHTPACTHI 3acCO0M
(fiorekco, ioraminoi) y mo€AHAHHI 3 BHYTPIillIHbOIIPOTO-
KOBOIO TiMepTeH3i€10 aKTUBYIOTh CUTHAJIbHU 115X NF-kB
yepe3 Kabliii3anexHy rnepegauy curnany Ca*'/KaablyHe-
BpUH, IO IPpU3BOANTH 10 HeKpo3y ALIK y mumrauiit Mmogesi
TTEIT [72].

OIHUM i3 LIEHTpaJIbHUX YMHHUKIB KOHTPACT-iHIYKO-
BAHOTO TMOLIKOJKEHHSI € MiJBUILIEHHS TUCKY Y NaHKpea-
TUYHIM MPOTOLI i Yac BBEASHHS KOHTPACTHOI peUOBUHMU.
lNinepreHsis maHKpeaTUYHOI MPOTOKU Ta allMHApU3allLisi
NIABHO BU3HAHI BaXXJIUMBUMU (HaKTOPAMU PU3UKY PO3BUTKY
T1EII, Tomy ix HaMaraTbCsd YHUKATHU Y KIIiHIIHINA IPaKTH-
ui. [lani mocnimkenHst Wen 3i criiBaBT. [36] MiATBEpIXKYIOTh,
1110 TTAaHKPeaTUYHa TilmepTeH3is IPOBOKYE 3aIajJbHy Billlo-
Billb i MOPYIIEHHS IIIJIBHUX MIXXKIITUHHUX 3’€IHaHb, 1110
CIIpUsIE MPOrPECYBAHHIO 3allaJIbHOTO MPOLeCcy B MOAei
TTEIT y mumeit. Byyio BcTaHOBIEHO, 110 11i MMOPYIIEHHS
OIOCEPENKOBYIOThCSI aKTUBAIII€I0 TPAHCAYKTOPa CUTHATY i
aktuBatopa Tpanckpumniii STAT3, iHIyKOBaHOIO IIUISIXOM
Ca”"/kanpLuHeBpyH [36].

V TBapMHHUX MOAEISIX, IIO IMITYIOTh IIPOLEIYPY
EPXIIT, migBuiiieHHsI BHYTPIillTHHOTIPOTOKOBOTO TUCKY aCO-
1i10BaJI0Cs 3i 30i/IbIIIEHOI0 €KCIIPECi€lo Mpo3anaJlbHUX Y-
TOKiHiB, 30kpema LJ1-6, IJI-1p Ta ®HIT-a [36]. OcobmuBy
ponb y po3BUTKY Tskkoro 'l Binirpae TpaHccurHamizarist
1J1-6, o aktuBye STAT3 [73].

[TigBUIIeHUI TUCK Y MaHKpeaTUYHili MPpOTOLi TaKOX
3YMOBJIIOE 3HIKEHHS €KCIIPeCii TeHiB, 1110 KOAYIOTh OiTKK
IITBHUX MIXKKJTITUHHUX KOHTAKTiB, 30KpeMa OKJIIOIUHY,
Z0-1Ta Z0O-2. lle, iiMOBipHO, TPU3BOAUTD 10 MiABUIIIEHOL
MPOHUKHOCTI MPOTOKHU Ta IMOCUITIOE PU3UK KOHTPACT-iHIy-
koBaHoro yimkomkeHHs1 [13 [74]. Kpim Toro, rinepreH3sis
CYTMIPOBOJIXKYETHCSI aTUTIOBOIO KAJIbIIIEBOIO CUTHAJTI3Alli€I0
B ALK, 110 iHillit0€ aKTUBAallil0 KJIBLIMHEBPUHY U IHIIIMX
BHYTPIITHBOKJTITHHHIX KacKaiB [36]. 3HaYHY POJIb Y LIbOMY
Mpolieci Bifirpae MexaHouyTIMBUIA ioHHUI KaHan Piezol,
SIKMI aKTUBYETHCS Y BiMIOBiNb HA TMiABUIIIEHHS] TUCKY B
nmaHKpeaTUuHii nporoui [65]. Piezol, 110 ekcrnpecyeThest

y 6araTbox TKaHWHAX, CEJIEeKTUBHO MpoBoauTh Ca’" Ta €
KJTIOUOBUM €JIEMEHTOM TUCK-iHayKoBaHoro I'TI [66]. Moro
aKTUBALlisI BUKJINKAE TPAH3UTOPHE IiABUIIEHHS BHYTPIlII-
HBOKJITUHHOI KoHLeHTpalii Ca’*", 110 CYyIpOBOIXKYETh-
cs aKTHBALIi€l0 iHIIOTO ioHHOTrO KaHany — TRPV4 [66].
Ile mpu3BoANTH 10 TpuBajoro mpurutuey Ca’" y KITiTUHY.
EkcriepuMeHTalIbHO 10BeieHO, 1110 HokayT TRPV4 3amno6i-
ra€ po3BUTKY MAaHKPEaTUTy, iHAYKOBAHOTO SIK arOHiCTaMu
Piezol, Tak i MexaHiYHUM TUCKOM [27]. MexaHi3M aKTUBa-
uii TRPV4 onocepenkoByeThes hepMeHTOM (hocotinazoro
A,, 1110 KaTaJli3ye NepeTBOPEHHsI apaxiJoHOBO1 KUCIOTH Ha
eMOKCHENKO03aTPiEHOBI KUCIOTU — MOTYKHi aKTUBATOPU
TRPV4 [27, 75] (puc. 6). YHacHigoK 1boro ¢hb-opMyeThcst
CTiliKe MiABUILIEHHS BHYTPIIlIHbOKJIITUHHOI KOHLIEHTpalILil
ioHiB KasnbLio [Ca*'|c, 1110 CIpUYKMHSIE HU3KY MaTodiziono-
TYHMX 3MiH: ACTOJSIpU3aLlit0 MiTOXOHIPIM, 3UTTS 1i30COM
i3 3MMOTEHHUMU I'paHyJaMU, aKTUBALlil0 TPUTICUHOTEHY,
PO3BUTOK 3alajibHOTO MPOLIECY Ta MPOTrpecyroye MOouIKo-
JoKeHHs1 TKaHuHu [13.

OKpiM yJacTi B KaJIbILIi€Bii1 CUTHAII3a1lii, iIOHHWIT KaHaJ
Piezo1 Binirpae BaxnBy posib y ¢ioposyBaHHi [13 muisixom
aktuBanii 3K. ¥V craHi aktuBamii i KJIITHUHA BTpavyamoTh
XapaKTepHi MepuHYKJIeapHi XXUPOBi BaKyoJIi Ta MMOYMHA-
I0Th iIHTEHCUBHO €KCIIpeCcyBaTU TpaHChopmyounii (pakTop
pocty Bl (TGF-B1), ¢piobpoHekTnH i KonareH I tumy, o
crpusie GopMyBaHHIO (piOPO3HOI TKAHWHU B ITapeHXiMi 3a-
1031 [66].

Hani mocmimkeHHst Zhang 3i criiBaBT. [76] meMOHCTpY-
I0Tb, 110 SIK KOHTPACTHI PEYOBUHHU, TaK i MiIBUILIEHU Tif-
pOCTaTUYHUI TUCK 3[aTHI iHILiIOBaTU Ta MPUCKOPIOBATU
po3BuToK excriepuMenTaiabHoro I1EIL. 1li ynHHuKY cipu-
YUHSIIOTh aKTUBALIil0 3aMaJIbHOTO KacKay, 30Kpema yepe3
CTUMYJISILII0 TpaHCKpUMLiiiHuX (akropiB NF-kB p65 ta
STAT3, a Takox mocwmooTh anonro3 ALLK (puc. 7). Li-
KaBUM CITOCTEPEXEHHSIM Y 3rajlaHOMYy JOCIIIKEHHI € Te,
IO caMe iH’€KIIisl i30TOHIYHOTO po34rHY ((i3ioI0TidyHOro
HATpilo XJIOPUIY), HAa BiIMiHY BiJl KOHTPACTHOTO Cepe0-
BUIIIA, € OUIBII 3HAYYLIUM TPUTEPOM MOPYIIEHHS IIilb-
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PucyHok 6 — Mopgesnb MexaHO4YYT/INBOCTI
B nigLWyHKoBIvi 3ano3si ([75], BigkpuTui goctyn)
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HUX MIKKTITUHHUX 3’€mHadb. [1pu iboMy KOHILIEHTpAaIlist
KOHTPAcTHOro 3aco0y He BIJIMBAJIa iCTOTHO Ha CTYIiHb
VIIKOIKEHHS TaHKPEaTHYHOI TKAHUHU [76]. ABTOPH TaKOX
He BUSBWJIM 3HAYHOTO BIUIMBY KOHTPACTHUX PEUYOBUH Ha
KaJbllieBy curHaiizaitiio B ALIK.

CyKyMHiCTh OTPUMAaHUX JAHUX MiITBEPIKYE MYJIbTH-
(axtopHuit xapakTep mnatorenesy [1EI. Moro po3sutox
€ HaCJIIOKOM Mii KiTbKOX ITaTo(i3iooTiYHNX MEeXaHi3MiB,
BKJIFOYAIOUM TTOpYILIEHHSI 6ap’epHOl (GYHKIIIT MPOTOK,
KaJIbIi€EBY AUCPETYIISLIII0, 3allaibHy BiAIIOBIIb Ta aKTUBA-
1ito pidbporeHesy. KiHueBuM pe3ysnbTaToM € TepeayacHa
iHTpalmaHKpeaTU4YHa aKTUBallisl 3MMOIEHIB, sIKa iHillil0€
KackKaJ yIIKOIKEHb i CIIpUsIE TIPOTPECYBAHHIO 3aI1ajIbHOTO
MpoLIeCy.

KimouoBy poinb y mx mpoliecax Bimirpae KajablUHe-
BPMH — KaJjbllili/KaJbMOaydiH3a7€eXHa CepUH/Tpeo-
HiH-(docdaraza. BiH € KpuTUYHO BaXKJIMBUM CUTHAJIBHUM
oinkom y I13, ne peryioe KanbllilizaaexkHi 3armaibHi Mpo-
1IECH Ta CMPUSIE CUCTEMHOMY BUBIJIbHEHHIO IUTOKIHIB i
XEMOKIiHIB [77]. AKTUBaLisg KaJIbLUHEBPUHY IIPU3BOIUTH
1o necdochopuIoBaHHS IIepPHOTO (haKTOpa aKTUBOBAHUX
T-xnitua (NFAT — Nuclear factor of activated T-cells,
sIIepHUI (haKTOp aKTUBOBAaHUX T-KIIITUH), 1110 3yMOBJTIOE
3aIlyCcK MOTYKHOTO 3amajbHoro kackamy [77]. ¥ nubomy
Mpolleci 3aisiHa aKTUBallisl TpaHCKPUIILiitHOTO (hakTOopa
NF-kB, ctumynsuisg npoaykuii mpo3anajibHUX LIUTOKIHIB,
30kpema IJI-6, Tpanchopmyouoro ¢gakropa pocty B Ta
IJI-1pB, a TakoX iHOyKIlisg eKcrpecii HMKIOOKCUTeHAa3 -2
(LLOTI'-2). Kpim 3amydeHHS D0 peryJsilii 3arajabHOi Bim-
MOBifi, KaJAbLIMHEBPUH TaKOX BiJlirpa€ LIEHTpaJIbHY POJib
y HekponTo3i ALLK, 1m0 crpuuunHse noganbiiie yIIko-
JKEHHSI TKAHWHU Ta TiporpecyBaHHs ratoJjiorii mpu [TETT
[78]. i naHi minKpeco0Th BaxkJIMBICTh KAJTbLIMHEBPUHY
SIK TIEPCIIEKTUBHOI TeParleBTUIHOI MIIlIeHi, iHTiOyBaHHS
K01 Moxe 3ano0irru po3ButKy [1EIT a6o 3meHIImTH iforo
TSKKICTb.

finepTpuUrAiLepmaemMiyHnm NaHKpeaTnt

Tneprpurniuepunemiuynnii mankpearut (I'TTTT) acorri-
I0ETBCS 3 BULIIUM PU3MKOM PO3BUTKY CUHIPOMY IMOJTiOpraH-
HOI TUCHYHKIIII Ta MiIBUIIEHOO JETAIbHICTIO IIOPiBHIHO
3 TTaHKpeaTUTOM iHIoi etiosorii [79]. Cami Tpurminepunmn
(TT') He € Oe3mocepenHbO TOKCUIHUMMU LIt TKaHuHU [13.
OnHaK Imig giero maHKpeaTWYHOI JIiITa3y BOHU TilIpoJri3y-
10Thes 10 rinepuny Ta B2XKK, 1110 iHili0€ TimOTOKCUYHMIA
Kackaj yiukomkeHs [80].

Bucoki konuentpauii TT' i B2KK mitoTh sik monpa3sHuku,
CIPUYMHSIIOUN ITaTOJIOTIYHE MiABUIICHHS PiBHS BHYTPIII-
HbOKITITUHHOTO Ca’’, 110 € KpUTUYHUM TPUTEPOM allHap-
HOro yIKOmIXeHHs [4]. Y mocnimkeHHi Yang 3i criBaBT.
[81] 6ymmo mokazaHo, o TT cripusroTh MiaABUIIEHHIO BHY-
TPILIHBbOKJIITUHHOI KOHIeHTpalii Ca**, nenosimMepu3ariii
aKTUHOBUX (hiJJaMEHTIB Ta MOPYIIEHHIO 0ap’€pHOT (PYHKIILIT
eMniTeliaIbHUX KJIITUH MaHKPeaTUYHOI IPOTOKM 3a paxyHOK
3HIKEHHS eKcIpecii E-kaarepuHy, HeKTuHY-2 Ta Oinka
zonula occludens-1.

ZKupHi Kucnotu KinacugikyoThbCs 3aJIeXKHO Bill TOBXU-
HU BYTJICLIEBOTO JIAHITIOTA Ta CTYIIeHsI Hacn4eHocTi [83]:

— nacuueHi xxupHi kuciotn (H2XKK) — manbmiTuHOBa,
CTeapuHOBa;

TNF-0r “IL-10, IL-B T

+ Contrast agent
« Saling

—— g Myrostatic pessurey
N Tight junction disruption t
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PucyHok 7 — CxemaTtu4Ha giarpama, Lo feMOHCTpYye
MoTO4YHe PO3YMiHHSI MaToreHe3y rocTporo
naHKpeaTtuTy, CripUYNHEHOro KOHTPAacTHOIO
PeyYoBUHOIO Ta rigpocTaTudHUM TUCKOM, nicnst EPXTII
([76], BigkpuTnii goctyn)

— MoHOHeHacnueHi xupHi kKuciotn (MHXKK) —
0JIeTHOBA;

— mosiHeHacudeHi xkupHi kuciaotu (ITH2XKK) — mi-
HoJIeBa.

V po6oti Chang 3i crmiBaBT. OyJi0 Brepiiie IokKa3aHo,
mo 1K HXKK, tak i MH2KK 3ymoBiooTh 10303a1exHe
migBuineHHs uTo3onbHoro Ca** B ALIK [82]. ITpudyomy
criBBigHomeHHs1 MH2XKK/H2KK € kiouoBum haktopom,
SIKM BUBHAUAE BUPAKEHICTh 1IbOTO eheKTY.

Cepen BXKK manpMiTHHOBa KMCIIOTA € HAUITOIIMpPe-
HIllIOIO Y JIIOJACHKOMY OpTaHi3mi [84] Ta MOXe cripusTh
[84, 85]: akTuBallii npoteinkiHazu C, nepeBaHTaAXEHHIO
xritnHu Ca**, po3BuTKy ctpecy EP, mocuieHH10 ipoayk-
uii ADK, pekpyruHry makpodaris, iHAyKIii ekcrpecii
MaHKpeaTU4YHOI JIinas3u Ta ii TpaHckpumniii. ExkcnepuMen-
TaJIbHi 1aHi cBigyaTh, 1110 BBEACHHS IMaJbMiTOJIEIHOBOI
kucinotu (POA, C16 : 1) BUKiIuKae 3HauHe, robajbHe i
crifike migBuiieHHa KoHLeHTpalil [Ca*'|c y 10303a1eKHO-
My pexumi [87]. Lleii ecpeKT moB’s13aHUI 3 BUBLIbHEHHSIM
Ca?" i3 BHYTPIIIHBOKJIITHHHUX JETIO0, IO MiATBEePIXKYETHCS
MPUTHIYEHHSIM CUTHAJIy MPU MOoMNepeaHili o0po0lii Tancu-
raprinoM — iHri6iropom Ca?"-AT®a3u, KUl BUCHAXYE
samacu Ca* B EP [86].

Kpim ALIK, POA icTOoTHO BIUIMBA€ i1 Ha (yHKIIIOHY-
BaHHS KJIiTHH 1ipoTok 13 [88]. TpuBanuii HaIIUIIKOBUI
prinB H2XKK 3mateH cnpuymHUTH MeTarlaCTUYHI 3MiHU
KJIITUH MPOTOK, 30KpeMa ix nudepeHiiialilo B afumounuT
abo B-kiitunu [87]. Takoxk Oy/0 Moka3aHo, 1110 B YMOBax
XPOHIYHOTO JIITOTOKCUYHOTO HABAHTAKEHHS KJIITHHU ITPO-
TOK MOXKYTb MOYaTH €KCITPECYBATH iHCYJIiH, 1110 € ITPOSIBOM
MaTOJIOTIYHOI IJIACTUYHOCTI eriTeio [88].

Hwu3ka gocmimKeHb MiATBEPIKYE KIIOYOBY POJIb He-
HacuyeHux XupHux kuciaor (HeXKK) y matorenesi Tsx-
kux ¢opwm I'Tl. EkcniepumeHTH in vitro 1eMOHCTPYIOTh
6e3nocepenHio TokcuuHicth HeZKK mono kiitun I13, a
KJTiHIYHI CITocTepeXkeHHsT BKa3yloTh Ha 3HAUHUIT BHECOK
JIIMOTOKCUYHOCTI, OMOCEPENKOBAHOI caMme IIMMU CITOJTyKa-
mu [90]. Hanpuknan, jiHoJsieBa, JiHOJIEHOBA Ta 0JIeTHOBA
KUCJIOTU CIIPUYUHSIOTH [89] (puc. 8):

— 3HAYHO BUpaXeHillle MiIBUILEeHHS BHYTPIillITHbOKIIi-
tuHHoro Ca** nopiBusiHo 3 HXKK;
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PucyHok 8 — MexaHiamu nepeBaHTaxeHHs1 Ca** npu
TpUrniyepugemidyHoMy roctpomy rnaHkpeaturi ([4],
BigKpUTWI BOCTYIT)

Acinar Cell

— 30UIbLLIEHHS BUBUJIBHEHHS JIAKTATAETIAPOreHa3!u Ta
uutoxpomy C y IUTOTUIa3My, 11O CBIIYUTH MPO YIIKOIXKEH -
HSI KIIITUHHUX Ta MiTOXOH/IpiaJTbHUX MEMOpaH;

— MOCWJIEHHS aKTUBALIil MPOMIYKIIii IIpo3arnajlbHUX Me-
NiaTOpiB;

— iHriOyBaHHS MITOXOHIpiaJbHUX KOMIUIEKCiB I Ta V,
1LIO MPU3BOAUTH A0 BUCHAXKeHH 3amaciB AT® Ta iHiuioe
HEKPOTUYHi 3MiHU B KJIiITUHAX.

MirtoxoHapiaabHe YIIKOIKEHHS, CIIpUUYNHEHE Ii€I0
HeXXK, nmpuzBoauTh 10 3HUXKeHHs cuHTe3y AT®D, 1110 Mae
KPUTHUYHI HACTiAKKU IJis KaublieBoro romeocrasy B ALIK
I13 [90]. BucHaxxeHHST eHepreTUYHUX Pe3epBiB MOPYIIIYeE
¢GyHKIIOHYBaHHS I1BOX KiIo4oBUX AT®-3aneKHUX KaJlb-
nieBux HacociB — SERCA ta PMCA. [IpurHiueHHS ix ak-
TUBHOCTI YHEMOXJTUBITIOE e(heKTUBHUI KITipeHC ioHiB Ca**
3 [IUTO30JI10, 1110 CIPUSIE MATOJOTIYHOMY HAKOMMYEHHIO
KaJIbllilo B allMHAPHUX KJTITUHAX.

Hamnuiok BHyTpitHboKIiTUHHOTO Ca**, y cBOIO yep-
Ty, aKkTUBYE KaJibliieBuii KaHan Orail, yepes sikuii BinOyBa-
€ThCS JOAATKOBMIA BXin ioHiB Ca®* y KIIITUHY, MATPUMYIOUN
10r0 BUCOKMII TOKCUYHUI piBeHb. Lle cTBOproe mopouHe
KOJIO, SIK€ TIPU3BOAUTH M0 BIIKPUTTS MiTOXOHIpiaabHOI
nepexigHoi mopu (mPTP) y craHi BUCOKOI MPOBiTHOCTI.
Binkputts mPTP Buknukae Brpatry AWm, KpUTUYHOTO
st reHepauii AT®, Ta mogabliie NOpyLIeHHS KJIITUHHOTO
MeTtabomizmy [80].

BonHouac, xoua KajnbllieBe TTepeBaHTaXEHHS JTOBIO
BBaXaJIOCS TIPOBIAHUM MEXaHi3MOM YIIKOIXKEHHS, HOBI
JaHi CBimyaTh Mpo Te, 10 MiTOXOHIpiadbHa AMCOYHKIILIS,
inmykoBaHa He KK, moxe BUHMKATH i He3a71eXHO Bif BHY-
TPIITHBOKJIITUHHOI KayibllieBoi nucperyisiii [90]. Lle Bka-
3y€ Ha iCHYBaHHS aJbTEPHATUBHUX LLIAXIB YIIKOIKEHHS
miToxoHapiit ipu I'TTTI.

HanpsamMmKku noAGAbLUMX AOCAIAXKEHb

[Tomanpli mocaimKeHHs KalbLli€BOI CUTHAJI3aLil B KJTi-
tuHax [13 mpu I'T] maroTh OyTH CripsIMOBaHi Ha TJIUOIIE PO-
3YMiHHSI MEXaHi3MiB AUCPETYJISIIii KaTblliEBOTO TOMEOCTasy
3 0c00IMBOIO yBarolo a0 poji EP, miToxoHapiii Ta Kaab-
LIiEBMX KaHAJIB y MOpYylLIeHHI (i3iosoriyHoi curHamisaritii.
Ki1r04oBMM HampsiMOM € BUBUEHHS 3B’SI3KY MiX KaJiblli€-
BUM TE€PEBAHTAXEHHSIM Ta KJIITUHHOIO 3aTNOeJUTIO, 30KpeMa
aHaJIi3 MOJICKYJISIpHUX MEXaHi3MiB aronTo3y, HEKpo3y Ta
HekponTo3y ALIK y BinmoBigs Ha IaTOJIOTiUHiI KOJIMBAHHS
koHueHTpauii Ca**. OkpeMa yBara Mae OyTU IpuaijeHa
¢apMakoJIOTiYHUM MinxogaM 10 MOIYJISILIT KaJabli€BOI CUT-
HaJti3amii 3 MeToIo 3arobiraHHsI a00 3MEHIIIeHHS TSKKOCTI
nepeoiry I'TI. [lepcneKTMBHUMU € TOCTIIKEHHSI JTiKapChbKUX
3aco06iB, mo BrBaioTh Ha Orail, TRP-kanamu, SERCA,
PMCA Ta KaJablIMHEBPUH, SIK MTOTEHUIHHUX TeparieBTUYHUX
MillleHe.

BaxxmmBUM acnieKTOM 3aJIMIIAETHCS BUBUEHHS B3AEMO/IIT
Mixx ALLK Ta iMyHHOIO CHCTEMOIO, 30KpeMa poJii KaJIbILiEBUX
CUTHAJIIB y peryJsiii IIpo3amnajbHol BiIlIOBimi, cekpelrii
LIMTOKIHIB i XeMOKiHiB, a TAKOX Y PEKPYTUHIY il aKTHUBalLil
IMYHHUX KJIITUH Y MeXKax MiCIIeBOI 3araJbHOl peaKirii.

KpiMm Toro, rnepcrieKTUBHUM HaIpsSIMOM € PO3BUTOK i
BIOCKOHAJIEHHsI METOMIB Bi3yasli3allii KaJbIli€BUX ITOTOKIB
y peajbHOMY 4Yaci 3a JOTIOMOTOI0 CyYacHMX (hJTyOpPeCIeHT-
HUX iHAMKATOPiB, TeHETUYHO MOIM(DIKOBAHUX KaJIbIIi€EBUX
CEHCOPIB Ta MePeIOBUX OMTUYHUX TEXHOJIOTii, BKIIOYHO 3
MYJbTU(HOTOHHOIO MiKpockori€to. Lle 103BouTh 3 BUCO-
KOIO MPOCTOPOBO-YACOBOIO PO3/IIJIHOIO 3AaTHICTIO aHa-
JlidyBaTH naTodi3iosioriyHi 3MiHU Ta ifeHTHU(IKYBaTU HOBI
TepaneBTUYHI MillleHi Y MexKaX KaJblliii3aIeXXHUX CUTHAIb-
Hux uuisxis ipu ['T1.

BucHoBKM

[TopyuieHHS BHYTPIIIHBOKJIITUHHOTO KaJblli€BO-
ro roMeocTa3y Bimirpae Kim4oBy poib y matoreHesi I'TI
He3aJIeXXHOo Bia ioro ertiosorii. HagMipHe HaKonmu4YeHHs
Ca’" y uuro3oii ALK 3amyckae Kackaj yIIKOIKEHb, 1110
BKJIIOYAE MITOXOHIpialbHY TUCHYHKIIIIO, BUCHAXKEHHS
€HEepreTMYHMX pecypciB, aKTUBAILilO MpoTeas3 Ta iHIyKIlilo
3aragbpHoI Bimnosini. KanblieBuii nucbanaHc TaKOX CIIpH-
sI€ YIIKOXKEHHIO TTPOTOKOBUX, 3ipYacTUX Ta iMyHHUX KJTi-
THH, ITATPUMYIOUY XpOHIYHE 3amajeHHs Ta (i0po3yBaHHSI.
MexaHi3MM KaJbli€BOI CUTHaTi3allil, 30KpeMa aKTUBALLisl
kaHaniB Orail, Piezol, TRPV4 Ta yyacTb KaablIMHEBPUHY,
CTaAHOBJISITH TEPCIEKTUBHI MillleHi JI TapTreTHOI Tepartii.
[Monmanpli gocaimKeHHs MatoTh OYTU 30cepeXKeHi Ha feTa-
JIi3amnii KIITUHHUX i MOJIEKY/ISIPHUX MEXaHi3MiB ITOPYIICHb
Ca*-romeocTasy Ta MOIIYKY e(eKTUBHUX (hapMaKOIOTiu-
HUX CTpaTeriii KOpeKlilii IIbOTO MPoLIecy.

KonduikT inTepeciB. ABTOpU 3asIBJISIIOTH PO BiICYTHICTh
KOHMIIIKTY iHTEpeciB Ta BiacHOI (piHaHCOBOI 3alliKaBIeHO-
CTi IPU MiATOTOBIL AAHOI CTATTI.

Indopmanis npo dinancysanusa. Po6ora BukoHaHa ca-
MOCTIiliHO.

Buecok aBtopiB. Uyknin C.M. — nepBUHHUI TTOIIYK
JliTepaTypu, TiepeKa JiTepaTypHUX IKepesl, HaruCcaHHs
cTartTi, 3arajgbHe pegaryBaHHs; Yykiin C.C. — nepBUHHUMA
TOILIYK JIiTepaTypu, MepeKia JiTepaTypHUX JXKepell, Ha-
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nucaHHs cTaTTi; bapmngak P.B. — mepekman miteparypHux
JKepesl, HalyCcaHHsI CTaTTi. YC¢i aBTOpU MPOYUTAIIH i TTOro-
A OCTATOYHUU BapiaHT TEKCTY.
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Intracellular calcium in the pancreas.
Part 2. Role in acute pancreatitis

Abstract. Background. Disruption of calcium homeostasis is a
central mechanism in the pathogenesis of acute pancreatitis (AP).
Excessive accumulation of Ca*" in pancreatic cells initiates a cas-
cade of injuries, including zymogen activation, mitochondrial
dysfunction, energy depletion, endoplasmic reticulum stress, ne-
crosis, apoptosis, and the development of an inflammatory re-
sponse. Objective: to analyze current data on intracellular calcium
dysregulation in AP, with a focus on the role of calcium signaling
in injury to acinar, ductal, stellate, and immune cells. Materials
and methods. A literature review was conducted using PubMed,
Scopus, and Google Scholar databases. The analysis focused on
calcium metabolism in acinar and ductal cells, calcium channels
(Orail, Piezol, TRPV4), and mechanisms of interaction with the
immune system. Results. Intracellular calcium dysregulation is a key
pathophysiological event in AP. In acinar cells, excessive Ca** in-
flux via Orail and TRPV4 ion channels leads to sustained elevation
of cytosolic calcium. This impairs Ca*-ATPase activity, hampers
effective calcium clearance from the cytosol, and promotes pre-
mature activation of intracellular enzymes, primarily trypsinogen.
Mitochondrial calcium overload triggers the opening of the mito-

chondrial permeability transition pore, reduces membrane poten-
tial, decreases ATP production, and initiates apoptosis or necrosis.
In pancreatic duct cells, pathological Ca** oscillations reduce the
expression of tight junctions (ZO-1, E-cadherin), increase the
permeability of the epithelial barrier, and create conditions for
inflammatory signal transduction. In ductal cells, Ca*" overload
suppresses fluid and HCO;™ secretion, impairs mitochondrial func-
tion, and induces necrosis. In pancreatic stellate cells, calcium sig-
naling promotes activation of fibroblast phenotype characterized by
increased expression of transforming growth factor 31, fibronectin,
and type I collagen. Calcium-mediated activation of immune cells
is equally important, particularly macrophages, which contributes
to the release of proinflammatory cytokines and perpetuates the
systemic inflammatory cascade. Conclusions. Calcium imbalance
is a critical factor in pancreatic tissue damage in AP. Advancing
the understanding of calcium signaling offers new perspectives for
the development of new treatment strategies aimed at preventing
disease progression and complications.

Keywords: intracellular calcium; calcium signaling; pancreas; acute
pancreatitis
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BnAuB MiHepaAbHOT BoAU Aqua Mupropoa Detox
HO MOTOPHY PYHKL,IO YXXOBYHOIro Mixypdad
TA 6i0XIMIYHI NTOKA3HUKU CUPOBATKU KPOBI
y NAui€eHTiB i3 OiAiIQpPHOIO AUCHYHKLIEID

Pestome. AkTyanbHicTb. QyHKUioHabHA GifliapHa ANCYHKLS HANEXUTb [0 MOLLMPEHUX MOPYLLIEHb MOTOPUKM XOBY-
HOro mixypa i CyTTEBO SHWXKYE AKICTb XNTTSA NayieHTiB. Cy4acHi TepaneBTuYHI CTpaTerii 3anmLuaroTbCsi OOMEXEHUMMU,
LLJO MgKPECITIOE HEOOXIQHICTL MOLLYKY 6€3Me4YHNX HeMeaUKaMEHTO3HUX rigxoais. OOHUM i3 NePCreKTUBHNX HAMPSMIB €
3acTocyBaHHs1 MiHepasibH1X BOL, 34aTHVX BIIMBATU HA MOTOPUKY XOBYHOIo MiXypa, MiHepasibH1ii 6asnaHc Ta npowecu
okeupaTusHoro ctpecy. Merta: ouiHnTi Briime MiHepasbHoi Boan Aqua Mupropog Detox Ha MOTOPHY (hyHKLitO O0BY-
HOro mixypa ta 6ioxiMidHi MOKa3HUKM CUPOBATKM KPOBI y navLjieHTiB i3 biniapHoto aucepyHkuiero. Marepianu Ta metoau.
Y nocnigxerHsi BktodeHo 10 nayieHTiB i3 GiniapHoro ancyHKUieo (cepeaHivi Bik ctaHoBuB (48,0 + 2,25) poky).
lpotsirom 7-8 fi6 navieHTn oTpuMyBann MiHepansHy sogy Aqua Mupropog Detox y fosi 200 mn Tpudi Ha foby. o
i nicns Kypcy npoBogun KiiHidHe 06CTeXeHHs, Y3/ XOB4YHOro mixypa 3 BU3HAYEHHSIM 06’€MY Ta CKOPOYyBaslbHOI
yHKUiT, a Takox nabopatopHui aHania pisHa makpo- (Ca, Mg, Na, K) Ta mikpoenemeHTis (Cu, Fe) i npogykTis ne-
PEKUCHOro OKUCHeHHS 7linigis. [JoRaTtkoBo po3paxoByBsanu iHTerpasbHi koegidieHTn (Na/K, Ca/Mg, Cu/Fe, MDA/MQg).
Pe3synbrarn. BctaHoBrieHo, LYo BXe Yepe3 10 XB ricsisi NpuioMy MiHepasibHOi BOAU CKOPOYEHHST XXOBYHOIO Mixypa
craHoBusio (19,36 + 2,47) %, a 4epe3 50 xB8 — (45,36 + 3,02) %. licna Kypcy Teparii' y BCix nayieHTiB Bjg3Ha4anacs
rOMoreHi3auisi XXOBYi Ta 3HUKHEHHS CraaXy. BioXiMiYHI MOKa3HVKW 3acBif4nv 3poCTaHHs piBHA MarHito 3 (0,77 + 0,04)
£o (0,87 + 0,03) mmor/n1, p = 0,017, 3HUMKEHHST KOHLeHTpauii migi 3 (19,80 + 0,85) fo (17,59 + 0,68) MKMOsb/T,
p = 0,004, Ta 3MEHLLEHHS piBHS MarIoHOBOro giansaerigy 3 (6,63 + 0,60) [o (4,18 + 0,30) mkmons/n, p = 0,018. AHani3
CriiBBigHOLLEHb BUSBUB BiporigHe 3HmKeHHs1 koegpilieHta Ca/Mg (p = 0,039) Ta MDA/Mg (p = 0,018), o Bigobpaxae
rigBUILLIEHHS1 aHTMOKCUAAHTHOro rnoteHuiany. BucHoBku. MiHepansHa Boga Aqua Mnpropog Detox YnHnTs BupaxeHni
XOJIeKIHETUYHWY €QDEKT, CIIpUSIE HOPMAaSTI3aLlii eXOCTPYKTYPu XKOBYI, MOKPALLYE MarHieBmi 6anaHc i 3HWKYe iHTeHCUB-
HICTb OKCUAATUBHOIO CTpecy. KOMIeKCHWI aHania 6ioXiMidHMX MOKa3HUKIB MiaTBepKye AOUIbHICTb if 3acTocyBaHHS
SIK HeMeaNKaMeHTO3HOro rMigxoRy y NiKyBaHHI nayieHTiB i3 6iniapHO0 ANCYHKLIEN.

Knio4voBi cnoBa: 6iniapHa aucgyHKUis;, MiHepanibHa BoAa; XOBYHU MIXyp, MarHivi; MasioHoBui fgiansaeria;
OKCURAATUBHWI CTpec

Bctyn

DynkuioHanbHa OiiapHa IUCOYHKIIISI HATEXUTh 10
MOIIMPEHNX ITOPYIIEHb MOTOPUKHM 3KOBYHOTO Mixypa (2KM)
i )KOBYHUX HUIAXiB Ta PO3TISIAAETHCS SIK OKPEMUI PO3IiJT
(YHKIIIOHAJIBHUX TaCTPOIiHTECTUHAILHUX PO3JIaliB 3TiIHO
3 knacudikamiero Rome 1V. KimouoBoro kiiiHiKo-miarHoc-
TUYHOIO 03HAKOIO € PeLMAMBYIOUi eMi3oau OijliapHOro 00110
3a BiZICyTHOCTI opraHiyHux 3MiH 2KM 411 IpOTOK, 11O TOEI-

HYIOTBCSI 3i 3HIDKEHOIO (DPAKITIEIO TOT0 CITIOPOKHEHHST, TTifI-
TBEP/KEHOIO iIHCTPYMEHTAJIbBHUMU METOAAMU AOCIIIKEHHS
[1, 2]. ITaTodiziomoriayHo0 0OCHOBOIO OisTiapHOI TUCHYHKITIT
BBaxKaloTh IucOagaHC HEMpOryMopaabHOI peryJsiii cKo-
POTIMBOI aKTUBHOCTI Ta 3MiHY BJIaCTUBOCTE! XOBUi, 1110
MPU3BOAUTD J10 TIOPYIIEHHST eBaKyaTopHoi (GyHKIi1 2KM
Ta (POPMYBaHHSI CUMIITOMOKOMILIEKCY NUCIIETICii, SIKMit
CYTTEBO 3HUXKYE SIKIiCTb XXUTTSI MALli€EHTIB.
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HesBaxatouu Ha po3BUTOK AiarHOCTUKU, TTUTAHHS Te-
partii 3aJIMILalThCs BiAKpUTUMK. PapMakoIoTivuHi Miaxoau
3a0€3MeuyIoTh JUIIEe YacTe MOJIETIIEHHSI CUMIITOMIB, TOMI
SIK XipypriuHi BTpy4aHHS y TAKMX TAIliEHTIB HE € BUTTpaB/ia-
HumH [3]. Lle minkpectoe akTyalbHICTh IMOLIYKY 0€3MeYHUX
HeMeIMKaMEeHTO3HUX cTpaTerTiit JikyBaHHsI. OIHUM i3 Tiep-
CMEKTUBHUX HAMPSMIB € 3aCTOCYBaHHSI MiHEpaJIbHUX BO[I,
SIKi 3aBISIKM YHIKAIbHOMY IOHHOMY CKJIaLy 30aTHI MOIYJIIO-
BaT (PYHKIIIOHATLHUI CTaH renarobijiapHoi CUCTEMU.

TepaneBTuyHi epekTr MiHEpaJIbHUX BOJI 3HAYHOIO Mi-
OO 3yMOBJIEHI BMICTOM MaKpoO- Ta MiKpOEJIEMEHTIB: HaTpiit
i KaJiiil BigirpaloTh BaXKJIMBY POJIb Y PErYJIslii CEKpeTop-
HO-OCMOTHUYHUX ITPOIIECIB Y JKOBUOYTBOPEHHI, KaIblliil Oepe
Y4acTh y MexaHi3Max CKOPOUYEHHS IalKoi MYCKyJIaTypH,
TOMi K MarHiil y moeqHaHHi 3 cyJlb(paTaMyu CTUMYIIIOE BH-
BiJIbHEHHSI XOJICLIMCTOKIHiHY Ta cipusie CKopoyeHHIo 2KM
[4, 5]. MikpoeneMeHTH, 30KpeMa Milb Ta 3a1i30, 3aJly4yeHi
IO OKMCHO-BIiJTHOBHUX MPOLIECIB, a X n11cOaaHCc MOXe OyTH
acoliioBaHUi 3 OGiJliapHUMU PO3JIaJaMu.

BaxxiuBe 3HaueHHSI Ma€ OIliHKa MapKepiB OKCUIIATUB-
HOTO cTpecy: MajloHoBUl Aianpaeria (MIA) € BTOpUHHUM
MPOAYKTOM MEPEeKMCHOI0 OKMCHEHHS JiMifiB, 110 Bigo-
Opaxae piBeHb ITOIIKOMXKEHHS KJIITUHHUX MEMOpaH. Moro
MiIBUIIEHHS OMMCaHe y Malli€EHTIB i3 XpOHIYHUMU TeIaTooi-
JliapHUMU 3aXBOPIOBAHHSIMU Ta MOB’sI3aHE 3 IEPCUCTYBaH-
HIM (YHKIIIOHATBbHUX TTopyLieHb 2KM [6]. BogHouac yiib-
Tpa3BYKOBUI (hDeHOMEH XKOBUHOTO CJIAJIKY PO3IJISIAETHCS
SIK paHHiii mposiB 6iiapHO1 AUCchYHKILT Ta hakTop pU3uKy
MOJAIBIIOTO YTBOPEHHS XKOBYHUX KaMeHiB [7]. JocmimkeH-
Hs Richmond Ta cniBaBT. (2021) nmokazanu, 1110 HasiBHiCTb
CJIaJIKy MOENHYETHCS 3 TIMOMOTOPHUMU MOPYLIEHHSIMU
KM Ta niaBuliye pu3rK po3BUTKY CTiliKol nuchyHKIIT [8].

CyyacHi KJIiHiUHi ciocTepekeHHSI MiATBePIXKYIOTh, 1110
MiHepaJibHi BOIU 3IaTHI MOIYJIIOBATHU SIK KJIiHIYHI CMITTO-
MU, TaK iJ1abopaTtopHi nokazHuku. Dore Ta criiBaBT. (2021)
MIPOIEMOHCTPYBaJIH, 110 Kypc 0iKapOOHATHOI MiHEepaJIbHOI
BOJIM 3HWKYBAB PiBHi Y-TIIyTaMiUJITPaHCIIENTHAA3H, JTy>KHOT
docdarasu ta 6inipyoiny [9]. [ToaiOHi pe3ynabTaT oTpUMa-
1 Mansouri Ta criiBaBT. (2024), siKi BUSBUJIU TIOJTIMTIIIEHHST
KUCJIOTHO-JTy>KHOTO OajiaHCy MPU PEeryjsipHOMY BXUBaH-
Hi HaTpili-6ikapooHaTtHoI Bonu [10]. Mennuni Ta criBaBT.
(2014) nmoBimoMwIH, 1110 3aCTOCYBaHHS Cy/Ib(paTHO-OiKap-
OOHATHO-KaJIblIi€EBO-MarHi€BOl BOAM CIIPUSIIO PEIyKITil
JMVCTIENITUMHUX CUMITTOMIB y TIALIIEHTIB i3 PyHKIIIOHATbHU-
MU po3jiagaMu OiziapHoro TpakTy [11]. Narciso Ta criBaBT.
(2022) y3aranbHWIM CyJYacHi AaHi Ta MiATBEPANIIN, 1110 Mi-
HepaJibHi BOAY MOXYTb MaTH SIK CUMIITOMOMOIU(DiKyBasb-
HUI1, TaK i MeTabomiyHmit edexr [12].

[Tornpy HasIBHICTh OKPEMUX POOIT II0I0 BIIUBY €BPO-
MeNChbKUX MiHepaJIbHUX BOJ Ha OitiapHy dyHkio (9, 11, 12],

IIaHi 3aMIIaloThes hparMeHTapHUMM, BUOIpKY HEBEJIUKI, a
TIOCTiKEeHb Y MAIiEHTIB i3 MiATBEPIKEHOIO OiLTiapHOIO THC-
(yHKIIi€IO MPpaKTUYHO HeMae. Maitke BiICYTHI DOCIiIKEeHHS],
SIKi 6 OTHOYACHO OLiHIOBaJIM (DYHKIIIOHATILHI ITapaMeTpH Ta
BMICT MiKpO- Ta MaKpOeJIEeMEHTIB Y CUpOBaTIIi KpoBi. Xoya
BiIOMO, 1110 MarHiii, Kajbliiii Ta Cy1b(aTy BIUTMBAIOTH HA CKO-
pormuBy ¢yHKitio KM, a MJIA BinoOpaxae CTymiHb OKCHUa-
THUBHOTO CTpecy [6], IX KOMITJIEKCHMIT aHAJTi3 He TPOBOIUBCS.

[TauienTy 3 GijiapHOIO AUCHYHKILEI YACTO MOTPEOYIOTh
JIOBFOTPUBAJIOL Teparlii, Toi SIK hapMaKOJIOTiuHi 3aco0M He
3aBXaM e(DeKTUBHI, a XipypriuHi BTpyJ4aHHs He TToKasaHi [3].
B YkpaiHi € B1acHi MiHepaibHi BOIM 3 YHiKaJIbHUM CKJIa[IOM,
3okpema Aqua Mupropoa Detox, ane ixHiil BIiMB Ha Oii-
apHy (YHKIIiI0 BUBUEHO HENOCTaTHbO. PaHHE BUSIBICHHS
Ta KOPEKIIist OiiapHO1 AMCHYHKIIII MOXe 3HU3UTUA PU3UK
PO3BUTKY YKOBUHOTO CJIAJKY Ta XKOBYHOKAM’STHOI XBOpOOU
[7, 8, 13]. BuBuenHs edexriB MiHepaIbHOI BOAY IpU Oitiap-
Hiil ucdyHKIIi € HAyKOBO I MpakKTUYHO 3HavyIuM. BoHo
JTO3BOJISIE PO3LIMPUTH YSIBJIEHHS TTPO POJIb MAKpO- Ta MiKpO-
€JIEMEHTIB Ta OKCUIATUBHOTO CTPECY y ITaToreHe3i OiiapHo1
IUCHYHKIIT, a TAKOXK CTBOPIOE AT PYHTS JIsI BOPOBAIKEH-
HsI 0e3MeYHNX HEMEeIMKAMEHTO3HMX CTPaTeTil y KIIHIYHY
MpaKkTUKy. Pe3yabTat DoCiIkKeHHSI MOXYTb MaTH BasKJI1 -
B€ 3HAYEHHS 111 TPOITaKTUKU YCKIaIHEHb, BKIIOUAIOUMN
YTBOPEHHSI XKOBUHOT'O CJIAMIXKY Ta KAMEHiB, a TAKOX CIPUSITU
iHTerpallii BITYM3HSIHUX MiHepaJbHUX BOA Y MiXKHApOIHi
CcTaHIApTU OaJTbHEeOTepalTii.

MerTa nociiiKeHHs: OLiIHUTY BILUIUB MiHEpaabHOI BOAU
Aqua Mupropon Detox Ha MmoTopHY dyHKIIi0 2KM Ta 1a60-
paTOpHi MOKa3HUKK CUPOBATKU KPOBI, 1110 XapaKTepu3yIOTh
MiKpoO- Ta MaKpOeJeMEeHTHUI O0ajlaHC i piBeHb OKCHUIATUB-
HOTO CTpeCy y MallieHTIB i3 OiiapHOI0 TUCHYHKITIEO.

MaTepiaA Ta MeToAU AOCAIAIKEHHS

HocnimxeHHs: mpoBeaeHo y 10 maiieHTiB 3 GijliapHOIO
nucYHKII€0, sIKi nmepeOyBanu Ha JikKyBaHHi B 1Y «IH-
ctutyT ractpoeHTepoJtiorii HAMH Ykpainu», cepenHiii
BiK sikux ctaHoBUB (48,0 = 2,25) poky, miarHo3 oijziapHoi
nuchyHKIIT BcTaHOBIIOBaBCs 3TifnHO 3 [V PuMcbkumu kpu-
Tepissmu (2016). 1o 1aHOrO AOCTIAXKEHHS OY/IW 3aMydeHi
JIMIIE TTAlli€HTH, SIKi BiIITOBiZaau KpUTEPisiM BKITIOUSHHS i
HE BiAIOBiTaIM KPUTEPisIM BUKITIOUEHHSI.

Kpurepii BKIIoUeHHS 10 TOCIIKEHHS: BiK XBOPOI'O Bifl
18 1o 65 pokiB; HasIBHiCTh 6iliapHOT AUCHYHKILIT; 3roma
XBOPOTO Ha y4acTh y HochimkeHHi. Kpurepii BUKII0ueHHS:
TSDKKI YPaK€HHSI iHIIIMX OPTaHiB Ta CUCTeM; HEMOXJIUBICTh
4yl HeOaXKaHHSI BUKOHYBATH ITPOTOKOJI TOCIIiIXKEHHSI.

Ha puc. 1 moka3anuii nu3aiiH JOCTiIKEHHS, HALliEHTH
BXUWBaIU MiHepaJabHY Boay y KiabkocTi 200 M Tpuyi Ha
o0y rpotsaroM 7—=8 mi0.

| MaujieHTn 3 6iniapHoto ancdyHKuieto (n = 10) |

¥

12

N

KniHiyHa ouiHka
(aHani3 cumnToMIiB NPOTAroM 8 OHiB
npuiomy MiHeparnbHoi BOAM)

Y34
(mo BxuBaHHs, 4eped 10, 50 XBUIWH
Ta nicnsa npuMnomMy Kypcy MiHepasbHOi
BOAN)

Jla6opaTopHi gocnigxeHHs
(BU3HAYEHHS BMICTY MiKpO-
Ta makpoenemeHTis, MIOA y KpoBi go
Ta nicnsa npuromy MiHepanbHOi BOAw)

PucyHok 1 — [inu3aviH gocnigxeHHs1 e¢heKTUBHOCTI MiHepanbHoi Bogu Aqua Mupropops Detox y nauieHTiB
3 6iniapHoto auchyHkuiero
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V3]l opraHiB yepeBHOI TOPOXHUHU y 2D-pekumi mpo-
BOJIMJIOCS 32 3araJIbHONIPUIAHSITOI0 METOAMKOIO Ha anapaTi
Toshiba Xario (Japan). CtaHgapTHi OOCTiIXKeHHS BUKO-
HYBaJIM y PEXUMi pealbHOTO Yacy 3a CTaHIAPTHUMM YMO-
BaMU: 3paHKy, HaTlle, B TOPU30HTATLHOMY MOJIOXKEHHI Ta
Ha JiiBomMy/mipaBomy Ootli. [TpoBonuioch nosino3utiitHe
TMOCJiIXKEHHs i3 3aCTOCYBAHHSIM JIiHiHHUX Ta KOHBEKCHUX
MYJIbTUYACTOTHHUX HaT9uKiB 3,5 i 12,0 MTI'u. [Ipu uwvo-
MY BU3HAYaJWCh PO3Mipy OpraHiB (Me4iHKM, CEJIE3i1HKMU,
MiAIUTYHKOBOI 3ayo3u, 2KM), iXx KOHTypHU, eXOCTpPYKTypa,
€XOTeHHICTh, HasIBHICTb BKITIOYeHb. O1iHIOBAIKMCST pO3MipH1
KM no BxuBaHHs MiHepabHOI Boau Ta yepe3 10 i 50 xBu-
JIVIH TIiCJIS1 BXXMBaHHS Boau. BinnmoBinHo BupaxoByBaBcs
BimcoTok ckopouyeHHs1 KM Ha 10 Ta 50 XxBUIMHAX, TAKOX
owiHoBaBcs BMicT 2KM (roMoreHHMI Y HETOMOTEHHMIA),
HasBHICTh CJIAIKY O BXXWBAHHS MiHepaJIbHOI BoIu Aqua
Mupropon Detox Ta miciis 3aBepIiieHHSI Kypcy.

VciMm manmieHTaM IIpOBOIMIIM 3a0ip BEHO3HOI KpoO-
Bi HaTIIe 10 Ta Iicas npuiioMy MiHepalbHOI Boau Aqua
Mupropon Detox. ¥ cupoBaTiii KpoBi BU3HAYaaIu BMICT
Makpo- (KaJblliii, MarHiit, HaTpiil, Kaniit) Ta MikpoeJe-
MEHTIB (Migb, 3aJ1i30), a TAKOXK PiBEHb MPOMYKTIB peakilii 3
TiobapoitypoBoto kuciotor (TBK-AIT), siki BinoopaxkaroTh
BMICT BTOPMHHUX ITPOAYKTIB MePEeKUCHOTO OKMCHEHHS JIilTi-
niB — MJIA y kpoBi. BuzHaueHHsT 6ioXiMiYHIX TTOKa3HUKIB
MPOBOJUIIOCS 3a JOIMOMOI0I0 HAOOPiB peareHTiB 3TidHO 3
IHCTPYKIIi€l0 BUPOOHMKA.

PiBeHb Hatpito, Kaio Ta 3aj1i3a y CMpoBaTIli KpOBi BU3HA-
YyaJy Ha aBTOMaTUYHOMY OioxiMiuHOMy aHamizatopi Cobas
c¢311, BUKOPUCTOBYIOUM TECT-CUCTEMU IIBEHIIAPCHKOTO
BUpoOHMILITBA. PiBeHb 3arajbHOro Kajbllilo Y CMpPOBATLIi
KPOBi BU3HAYaJIM 3a JOTIOMOTOI0 HAbOPiB peareHTiB (ipmu
«@inicir-IdiarHoctuka», M. JIninpo, REF Ne HPO1, Ha Ha-
miBaBTOMAaTMYHOMY OioxiMigHOMY aHajti3aTopi Stat Fax 4000.

MeTton IpyHTY€ETbCSI Ha peakllii iOHiB KaJIbLLilO B JTyX-
HOMY CEpeIOBMILI 3 0-Kpe30a(pTaIeiHKOMIIJIEKCOHOM 3
YTBOPEHHSIM 3a0apBJIeHOT0 KOMIUIEKCY. IHTeHCUBHICTb 3a-
OapBJIEHHST KOMILIEKCY (hioJIeTOBOI0 KOJIbOPY IPOIOpLiliHa
KOHIIEHTpAllil KaJIbllito B MOCHinHiil mpobi. PedpepenTHi
BEJIMYMHU Y CUPOBATII KPOBi CTAHOBWJIM TPU Jiara3oHi
BiKy 18—60 pokiB 2,15—2,50 Mmmomb/11.

PiBeHb MarHito y cupoBaTii KpoBi (3 KCUIiAUIOBUM
CHHIM) BU3HAYajId 3a JOIIOMOTOI0 Habopy peareHTiB ¢ip-
mu «Dinicit-iarHoctnka», M. JIainmpo, Ne HP035,01, Ha
HaItiBaBTOMaTMYHOMY OioxiMidHOMY aHaui3zatopi Stat Fax
4000. MarHiii y 3pa3Ky pearye 3 KCUJiIUIOBUM CUHIM Y
JI>)KHOMY CEPeIOBUILL, (popMyrouu 3a0apBAeHUI KOMILIEKC.
IHTeHCUBHICTD 3a0apBIIEHHS, 11O YTBOPIOETHCS, BUMIpSI-
Horo 1ipu noBxuHi xBuii 520 (500—550) HMm, mponopiiii-

Ha KOHIIEHTpallil MarHito. PedepeHTHI BeIMUINMHNA y CUPO-
BaTLli KPOBi CTAHOBWJIM TPU [iama3oHi Biky 18—60 pokiB
0,66—1,07 mmosb/n. KoHIIEHTpAaLIi10 Milli y CUpOBaTLi KPOBi
BU3HAYAJIM KOJOPUMETPUYHUM METOIOM 3a JOTTIOMOTOI0
HaOopiB peareHTiB pipmu «MenbioAnbsHc», M. Kuis. Pe-
(bepeHTHI BEIMYMHM Y CUPOBATILi KPOBi cTaHOBWIM 13,4—
23,4 mxmonb/n. Bmict MJIA/TBK-AII y cupoBariii KpoBi
BM3HAYaJIM 32 iIHTEHCUBHICTIO 3a0apBJIEHHS TPUMETIIIOBOTO
KOMIIJIEKCY, SIKUI YTBOPIOETHCSI B KMCJIOMY CEpPEIOBUIIII
rnpu pearyBaHHi TBK-AII 3 2-1io6ap0iTypoBOIO KMCIOTOIO.
OuiHKy 0ioXiMiYHMX ITOKA3HUKIB JTaBajd BiIITOBITHO IO
BU3HAYEHHS BJACHUX HOPMAJIbHUX BEJIMYUH Y BiTHOCHO
3M0poBUX 0Cib (n =9).

751 ouiHKM MiHepasibHOTO OajaHcy, KpiM BUZHAYEHHS
a0COMOTHUX KOHIEHTPAIliil MAaKpO- Ta MiKpPOEJIEMEHTIB,
OyJIO TIPOBEIEHO PO3PAaXyHOK BiTHOCHUX KOe(illieHTiB.
Busnavanu cniBBigHomeHHs Na/K K MoKa3HUK ceKpe-
TOPHO-OCMOTUYHMX TpolieciB, Ca/Mg sIK MapKep aHTaro-
HICTUYHOI B3aEMO/Iii y peryJsiilii CKOPOTJIMBOI aKTUBHOCTI,
Cu/Fe sx inaukaTop 6ajiaHCy MixX MiKpoejeMeHTaMu, 3a-
JIY4EHUMHU 0 OKMCHO-BiTHOBHUX peakliii, Ta MJIA/Mg sik
IHTeTpaJIbHUI MOKA3HUK CITiBBITHOIIEHHS MiX OKCUIATUB-
HUM HaBaHTaXXCHHSIM i MarHiEBUM 3aXHCTOM.

HocninxeHHss BUKOHAHO 3 TOTPUMaHHSM OCHOBHUX
O6ioeTMYHUX MPUHLMTIB, BU3HaueHUx KoHBeHuieo Panu
€Bponu Ipo mnpasa JIOAMHU Ta OioMeauuMHy Ta ['eb-
CiHCBHKOIO Aekyapailiero BececBiTHROI MemMYHOI acoialii
OO0 €TUYHMX 3acall IPOBEAEHHS MEAUYHUX AOCTIIKEHb
3a yyacTio JonuHu. [IpoBeneHHsT po60oTH OyI0 CXBajeHO
KOMicCi€lo 3 Menu4Hoi Ta 6iojoriyHoi eTuku Y «IHcTutyT
ractpoeHTtepoJorii HAMH Ykpainu».

CTaTUCTUYHUM aHaJi3 pe3yibTaTiB MPOBOAWIN i3 BU-
KOPUCTAaHHSIM MPOrpaMHOro 3adesneueHHs Statistica 6.1.
BigmoBimHicTh po3mominy KiTbKiCHUX ITOKAa3HUKIB HOP-
MaJIbHOMY 3aKOHY TepeBipsIv 3a TOMTOMOT0I0 KPUTEPilo
lamipo — VYinka, a omHOPIAHICTh OUCIIEPCiii — 3a TECTOM
JleBeHna. JIg onucoBOi CTaTUCTUKKA BUKOPUCTOBYBAJIU
cepenHe apudmeTruHe 3HauyeHHs (M), cTaHmapTHeE Bin-
xuieHHs (SD) ta ctaHmapTHY MoxuOKy cepeaHboro (m).
JI1st oliHKM pi3HMII Oe3nepepBHUX JaHUX MiX IpyrnaMu
3aCTOCOBYBaJIM t-Kputepiii CThofeHTa, IIOPiBHSIHHS 110-
Ka3HUKIB Y IMHAMIlli (10 Ta MicJsl TiKyBaHHs1) BUKOHYBaJIU
3a IOIIOMOTOI0 MapHOro Kpurepito Binkoxcona. PizHuiis
BBaxKaJiacs BiporimHoto mpu p < 0,05.

PesyAbTaTH

3a pesynbraTamu Y3/l BCTaHOBJIEHO 3MiHU MOTOPHOIL
¢yukuii 2KM 1miciag npuitoMy MiHepajlbHOI Boogu Aqua
Mupropon Detox, y3arajibHeHi faHi ITpeacTaBieHi y Tao. 1.

Tabnuys 1 — Ckopo4dyBasibHa ¢hyHKLisi XXOBYHOIo Mixypa y XBOpUX i Yac BXXUBaHHS
miHepanbHoi Bogn Aqua Mupropopa Detox

, BigcoTtok BigcoTtok
Foviu P%%%':;ﬂ" 06’em XKM CKOpPOYEHHS 06’em XKM CKOPOYEHHS
Py ot )Keuxﬁ yepe3 10 xB XKM yepe3s yepe3 50 xB XKM yepe3s
A A 10 xB 50 xB
3aranbHa rpyna (n = 10) 23,42 + 2,68 18,84 + 2,19 19,36 + 2,47 12,87 + 1,69 45,36 = 3,02
HopmoToHisi (n = 8) 22,41 + 2,86 17,46 + 2,17 21,38 + 2,27 11,40 + 1,42 48,71 + 2,13
FinoToHis (n = 2) 27,47 + 1,76 24,34 + 1,35 11,30 + 0,80 18,77 + 1,34 31,95+ 0,45
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3a OTpUMaHUMHU pe3yJbTaTaMU BCTAaHOBJEHO, IO
BXe yepe3 10 XBUJIMH ITicasg mNpuiioMy MiHepalibHOI
BOAU Big3Havyanocs ckopoueHHs KM B cepenHbOMY Ha
(19,36 £ 2,47) %, uepe3 50 XBUJIMH MTOKa3HUK CKOPOYEH-
HsI IOCSITaB Maiixke MOJIOBMHU Bill MOYaTKOBOIO 00’ €My —
(45,36 & 3,02) %. I1pu oMy GBI BUpaskeHe CKOPOYEH-
H$I CITOCTepirajaocs y Mali€HTiB i3 HOPMOTOHIYHUM TUIIOM
MOTOPHUKH, TOMI SIK y TALIIEHTIB i3 TITOTOHIYHMUM BapiaHTOM
peakiiist 0yysia MeHII iHTEHCUBHOIO, MPOTE TAKOX JTEMOH-
CcTpyBaJja HasBHICTh (PYHKIIIOHAJIBHOI BilMOBIIi.

BinmosigHo mo nanux Y3/1 miciist 3aBepIieHHS ITpUitoMy
MiHepaJabHOI BOIM BCTAHOBJIEHO CYTTEBI 3MiHU €XOCTPYKTY-
pu BmicTy 2KM. Jlo nmoyaTKy BXUBaHHSI MiHepaJIbHOI BOIU
y Bcix mamieHTiB (100,0 %) BUsiBIIeHAa HEOTHOPITHICTb 3KOB-
yi, a y 40,0 % XxBopuX TOTATKOBO PEECTPYBABCS KOBUHMI
caamxk. ITicas kypey Tepamii y Beix obctesxxenux (100,0 %)
KM mpu Y3]I xapakTepu3yBaBCsl TOMOT€HHICTIO BMICTY,
1110 CBiTYMTH MPO MO3UTUBHMI BIUIMB MiHEPaJIbHOI BOJIU Ha
CTPYKTYpPHi BJIaCTMBOCTI X0BYi (puc. 2).

st ouiHKY e(eKTUBHOCTI MiHepaibHOI Bogu Aqua
Mupropon Detox y naitieHTiB 3 6iiapHOI0 TUCHYHKIIED
OyJ1I0 TIPOBEIEeHO JJa00OpaTOPHY OLIIHKY IMOKA3HUKIB MiKpO-
€JIEMEHTIB, MAaKpOEJIEMEHTIB Ta IIOKa3HUKA OKCUIATHUBHOTO
cTpecy 1o Ta Mic/sl Kypey mpuitomy.

VY naitieHTiB 3 6i1iapHOI0 TUCOYHKIIEO 10 JTIKyBaHHS
BiZ3HAYyaI0Csl CTAaTUCTUYHO 3HAYYIIE MiABUILEHHS PiBHS
KaJtiio y cuposarili Kposi ((4,67 £ 0,17) MmMoub/i1) mopis-
HSTHO 3 KOHTpOJbHOI0 rpymoo ((3,26 £ 0,49) mMmonb/1;
p <0,05) (Tabm. 2).

Taka TeHaeHLisT MOXe CBITUYUTU MPO 3PYLIEHHS Y
BOIHO-EJEeKTPOJIITHOMY OajlaHCi Ta KOMIIEHCATOPHi Me-
XaHi3MU, TOB’s13aHi 3 QYHKIIOHAJIbHUMU TTOPYILIEHHSIMU

AKM. Hocnimxennss Na/K-6anaHncy 1eMOHCTPYIOTh, 110
HaUTMIIIKOBE CITOXMBAHHS HATPilo i BimTHOCHUIt aediuuT
KaJlilo MOXXYTb CIIPUSITU MOPYIIEHHIO CKOPOTIMBOI (DYHKIIi1
SKOBUHUMX LUISIXiB Ta MiABUILIEHHIO PU3UKY XKOBYHOKAM 51~
Hoi xBopoOu [14]. BogHouac y Ha1toMy 10CIiIKeHHi CITiB-
BinHomeHHs1 Na/K 3anuinanocst cTabiIbHUM TICST Kypey
MiHepaJabHOI BOAM, 1110 MOXE CBITUMTU MPO 30epeKeHU
MEXaHi3M OCMOTHYHOI PeTYJISIIii.

KoHIleHTpallisg HaTpilo y CMpOBaTili KPOBi y Malli€HTIB
i3 OiniapHOIO mMCYHKIIIEO Oyia IMiABUILEHOIO M0 JIiKYy-
BaHH# ((137,83 £ 0,95) MMoOJIb/71) MOPiBHSIHO 3 KOHTPO-
nem ((103,04 £ 16,54) mmoub/n), ane micis MpUioMy
MiHepaJibHOI BOAM BipOTiqHOI IMHAMiKU HE BUSIBJICHO
(136,00 = 0,77) mmons/m; p = 0,194). Lle cBimuUTH TIPO
BiTHOCHY CTaOiTbHICTH HAaTPIi€EBOrO TOMEOCTa3y, IO Bil-
MOBiJa€ JAaHUM, 1[0 HATPIiil € KJIIIOUOBUM KOMITOHEHTOM
CEKpEeTOPHO-OCMOTUYHMX IIpolieciB [3].

PiBenb KaJblLIiio y Mali€eHTiB i3 OiTiapHOI0 TUCHYHKIIIEIO
OyB MOMipHO 3HIKEHUM BiTHOCHO KOHTPOJBHMX ITOKA3HU-
kiB ((1,95 + 0,08) Mmoub/1 ipotu (1,72 & 0,26) MMOJTB/T),
ajie Ticis JiKyBaHHSI iCTOTHMX 3MiH He 3adikcoBaHO
((1,93 £ 0,07) mmonb/a; p = 0,865). 3rinHo 3 JTiTepaTypHUMI
JAHUMU KaJIblLIill pO3IJISIIAETHCS SIK BASKJIMBUI PETYJISITOP CKO-
POTIMBOCTI m1aaKoi myckynatypu 2KM. OgHak HaIIUIIKOBE
HaKOITMUYEHHSI iOHIB KaJIbIIiI0 MOXe OyTH (paKTOPOM KaMeHe-
yTBOpeHHS [5]. 30epexXeHHsT piBHS Kalbllilo B MexXax (isio-
JIOTIYHUX HOPM Y HaILLIOMY JOCTIIKEHHI CBiTYUTH IIPO BiICYT-
HiCTh HETaTUBHOTO BIUIMBY ITiCJIsI TPUIAOMY MiHEpaJIbHOI BOIN.

Oco06nuBuii iHTepeC CTAaHOBUTh AMHAMiKa MiKpoese-
MeHTiB. KoHIleHTpallis Mini 6ysia BipoTigTHO IMiIBUILEHOIO
y maiieHTiB no gikyBaHHs ((19,80 + 0,85) MxMob/1) mo-
piBHsIHO 3 KOoHTpojeM ((13,59 * 2,17) mkmounb/J), TIpoTe

PucyHok 2 — Y3/ nayieHTku 3 6iniapHoto guchyHkuiero: A) o npuiomy MiHepanbHoi Bogu Aqua Mupropops
Detox (nomMiTHMV cnagy y nNpocBiTi XoBYHOro mixypa); b) nicna npuviomy (BigcyTHIV cnapX, roMmoreHHUi BMIcT,
3MeHLLEeHHs1 PO3MipiB XXOBYHOIro Mixypa rnopiBHsHO 3 BUXiAHUMU PO3Mipamm)

Ta6nunuysi 2 — BmicT 6ioxXiMiYHUX MOKa3HUKIB CUPOBATKU KPOBI y Nayie€HTIB 3 6iniapHoro aUCyHKLUIEO
Ao Ta nicns nikyBaHHs MiHepanbHoto Bogor Aqua Mupropog Detox (M £ m)

= . . . PiBeHb cTaTUCTUYHOI
awomin | nokasnc(ne®) | oi0) | (e q0) | eHeuyuooT piaumui noKaamne
K 3,26 + 0,49 4,67 +0,17 4,58 + 0,19 0,677
Na 103,04 + 16,54 137,83 £ 0,95 136,00 + 0,77 0,194
Ca 1,72 + 0,26 1,95 + 0,08 1,93 £ 0,07 0,865
Cu 13,59 £ 2,17 19,80 + 0,85 17,59 + 0,68 0,004
Fe 14,60 + 2,54 17,88 + 2,97 14,45 + 1,89 0,137
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TicTIsT JIiKyBaHHS 3HU3WIAch a0 (17,59 + 0,68) MKMoub/11,
p = 0,004. Binomo, 1110 HaUTMIITIOK Midi MOXKe ITOCUJTIOBATHA
MPOLIECH BiTbHOPAIUKATbHOTO OKMCHEHHS, BUCTYITAIOYMN
npookcuaaHToM | 15]. Takum ynHOM, YacTKOBa HopMaJiza-
11is1 piBHS Miai Ha (pOHI mpuiioMy MiHepaJbHOI BOIU MOXe
pPO3MJISIIATUCS SIK TTIO3UTUBHUI e(DeKT.

KoHuenTtpauis 3aniza y cupoBaTlli KpOBi A0 JiKy-
BaHHg OyJia BUILIOIO 3a KOHTpoub ((17,88 £ 2,97) npotu
(14,60 + 2,54) MMoOITB/1T), TIPOTE TTICIISA JTIKYBAHHST CIIOCTEPi-
rajacst TeHaeH1is no ii 3HkeHHs ((14,45 + 1,89) mmonb/7;
p = 0,137). HagnmuimkoBe HaKOIMMYEHHS 3ajli3a 3MaTHEe Ka-
Tali3yBaTU YTBOPEHHS BiIbHUX paluKaliB yepe3 peakiiii
deHTOHA, 110 TICKIIOE OKCUIATUBHUIM CTpeC Y TKAHWHAX
nedviHku Ta 2KM. 3MeHIlIeHHs piBHS 3aJli3a y HaIlloMY JI0-
CJTKEHHI Y3TOIKYEThCS 3 AHTUOKCUIAHTHUM MTOTEHIIIaIOM
MiHepaJIbHUX BOJI, OMMMCAHUM y CydacHUX poboTax [16, 17].

V nauieHTiB i3 OiniapHOI0 IMCOHYHKIIIEIO 0 TTOYATKy
JIIKyBaHHsI KOHIIEHTpallisl MarHito y cupoBaTili KpOBi Te-
pebyBana Ha piBHi (0,77 = 0,04) MMouIb/J1, 1110 BiAnoBigaio
HIDKHINA MeXi (i3iooriyHnX 3Ha4eHb (puc. 3).

Ilicasg Kypcy BXMBaHHSI MiHepaJbHOI BOAM CIIOCTE-
pirajgocst CTaTUCTUYHO 3HAUYyIle 3pOCTaHHSI MarHiio 10
(0,87 £ 0,03) mmonw/n (p = 0,017). Taka nuHamika CBii-
YUTh PO 3AAaTHICTh OOCIIIXYBaHOI MiHepaabHOI BOAU
30arayyBaTy OpTaHi3M MaTHI€M i BiIHOBJIIOBATU 1OTO TO-
meocTa3. OCKibKM MarHiii € aHTaroHiCTOM KaJibllilo Ta
YUHHUKOM, SIKMI1 PEryJI0€ CKOPOTIMBY aKTUBHICTb IJIaIKOI
MYCKYJIaTypH KOBUHMX HUISIXiB, IOr0 HOPMaJIbHUI BMiCT B
Ooprati3Mi abo IiaABUIIEHHS MOXe OyTH! OB’ SI3aHO 3 ITOJIIT-
1eHHsIM MoTopHoOi (yHKIiii 2KM. Kpim Toro, niteparypHi
JaHi BKa3yloTh, 110 aAeKBaTHUI piBeHb MarHilo acoliiioBa-
HUI 31 BHUKEHHSIM PU3UKY YTBOPEHHSI )KOBUHMX KAMEHiB i
MEHII BUPaXXEHUM OKCHIATUBHUM cTpecoM [4, 5, 18], mo
Y3TOIKYETHCS 3 OTPUMAaHUMK HAMM Pe3yTbTaTaMMU.

V mauieHTiB i3 OinmiapHOIO OIUCOYHKIIEIO piBEeHb
MJIA y KpoBi OyB BipOTiIHO IMiABUILEHUM MOPIBHSHO 3
KOHTpOIbHOO rpymoo ((6,63 £ 0,60) MKMOJIb/T POTH
(2,43 £ 0,38) Mmxmoab/1; p < 0,05) (puc. 4).

[Micns xkypcy BxXKUBaHHSI MiHepaJbHOI BOAU KOHIIEHTpa-
uist MJIA y xpoBi 3Hu3miacs a0 (4,18 = 0,30) MmkMosb/n
(p = 0,018), 110 BimoGpaxae 3MeHILIEHHS! OKCUIATHUBHOIO
cTpecy y maHoi KaTeropii naiieHTiB. Xo4a piBeHb MJIA 3a-
JIMIIABCS BUIMM 3a KOHTPOJIbHI 3HAUeHHSI, 3aikcoBaHa
TeHACHIIiSI BKa3y€ Ha aHTMOKCUIAHTHUI e(eKT MiHepab-
Hoi Bonu Aqua Mupropon Detox.

3a pe3yabTaTaMy MOPiBHSIHHS BMiCTY OKPEMUX MaKpo- Ta
MiKpOEJIEMEHTIB Y CUPOBATIIi KPOBi MallieHTIB (Tab. 2) He
OyJ10 BCTAHOBJIEHO CTATUCTUYHO 3HAYYILIIUX 3MiH TTiC/sT KypCy
MIpuiioMy MiHepaJIbHOI BOAM, OKPIiM Mifli, TOMY OYJI0 IIpOBe-
JIEHO PO3PaxyHOK iHTerpaJibHUX KoedillieHTIiB, sIKi TToKa3a-
JIM CYTTEBI BipOrimHi BiIMiHHOCTI. AHaJIi3 CITiBBiIHOIIIEHb
JTO3BOJIMB OLIbIIT YyTJIMBO OLIHUTU 3pYILIEHHSI B MiHEpab-
HOMY OaJiaHCi Ta iX 3B’S130K 3 OKCMIATUBHUMU IPOIIECAMMU.
OOuKCIeHHS BiTHOCHUX MOKA3HUKIB MOXe BimoOpaxkaTu
3aKOHOMipHOCTI, SIKi 3aJIMILIAI0ThCSI HEMTOMITHUMM TIPH i30-
JIbOBAaHOMY aHaJli3i KOHIIEHTpallili OKPeMIX ITOKa3HUKIB.

AHaJIi3 CHiBBiIHOIIIEHb MaKPO- Ta MiKPOEJEMEHTIB Y
CHpPOBATLI KPOBi MTOKa3aB, 110 MiC/Isd KypCy BXXKMBaHHS Mi-
HepaJIbHOI BOIM BiIOYJI0CS CTATUCTUYHE 3HMKEHHS Koedi-
nienra Ca/Mg (3 (2,53 = 0,13) no (2,21 £ 0,09); p=0,039)
(Tabm. 3).

Lleit moka3HUK BinoOpaxkae aHTarOHiCTUYHY B3a€EMO/III0
KaJIbIIil0 Ta MaTHiIO y PeryJsiiii CKOPOTIMBOCTI II1aaKol
MYCKYJIaTypH1 XKOBUHUX ILISIXiB.

Ha oco6auBy yBary 3aciyroBye auHaMika CIiBBiIHO-
meHHs MJIA/Mg, sike cyTtTeBo 3HmM3MI0cs 3 (8,61 £ 0,90)
1o (4,80 + 0,37), p=0,018. Lle Mmoxke po3risigaTUcs K iH-
TeTpabHUI MapKep 3MeHIIIeHHsT OKCUAaTUBHOTO HaBaHTa-
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PucyHok 3 — PiBeHb marHiro y cupoBaTLi KpoBi
nauyieHTiB i3 6iniapHoto guchyHKUiero 4o Ta nicns
npuiomy miHepanbHoi Bogn Aqua Mupropos Detox

PucyHok 4 — Bmict MAA y kpoBi nayieHTiB
i3 6iniapHoto guchyHkKLiero go Ta nicns npuiomy
miHepanbHoi Bogn Aqua Mupropopa Detox

Ta6bnuysi 3 — CniBBiAHOLLIEHHS1 MaKpO- Ta MiKpOesieMeHTIB y cupoBaTLi KpoBi A0 Ta Nnicns JliKyBaHHS NayieHTIB
3 6iniapHoro aucepyHkyiero (M = m)

. - . . PiBeHb cTaTUCTUYHOI
Mokaownk | KOHTPOMEHWA | flo nikysatun | [licn nikyBaHHS |41 auyuiocr piau nokaaHnkia
A0 Ta nicngd nikKyBaHHs, p
Na/K 31,61 + 5,34 29,51 + 0,21 29,69 + 0,25 0,764
Ca/Mg 2,31 £ 0,46 2,563 +0,13 2,21 £ 0,09 0,039
Cu/Fe 0,93 + 0,20 1,11 £ 0,22 1,24 £ 0,16 0,341
MIOA/Mg 3,28 + 0,68 8,61 + 0,90 4,80 + 0,37 0,018
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JKEHHSI 111010 MarHieBoro 3axucty. [lonepenHi nociakeHHs
MiATBEPAUJIN, 11O TilOMarHieMisi TOEAHYEThCS 3 MiABUILIE-
HUM piBHeM MJIA y KpoBi Ta 3HMKEHHSIM aKTUBHOCTI aH-
THOKCUAAHTHUX hepMeHTiB [17, 19]. HeratnBHa Kopesiiiist
MiX KOHIIEHTpalli€lo MarHito Ta piBHsIMu MIA Gyia Takox
oIKcaHa y Mali€HTIB 3 AiabeTUYHOIO MAaTOJIOTI€0, 1110 CBill-
YUTh NIPO YHiBEpCaJIbHUI XapakTep LIboro MexaHizmy [20].
3adikcoBaHe y HAIIOMY JOCIIiIKeHHI 3MEHIIIEHHSI CITiBBilI -
HotuteHHst MJIA/Mg BinoOpaxkae MigBUILIEHHS aHTUOKCH -
JaHTHOTO IOTEeHIIialy CUPOBAaTKM KPOBi MiCJIS TIPpUIiOMY
MiHepaJIbHOT BOIU.

Koediuient Cu/Fe, HaBnaku, MpoaeMOHCTPYBaB 3p0O-
ctaHHg micns rikyBanHs 3 (1,11 £ 0,22) mo (1,24 + 0,16);
p =0,341. Binomo, 1110 Mifib i 3aJ1i30 6epyTh y4acTh y IpolLie-
Cax OKMCHO-BiTHOBHOTO OOMiHYy, a iX mucOayaHc MOXe I10-
CUJTIOBaTH YTBOPEHHSI BUIBHUX paivKaiiB yepe3 PeHTOH-T10-
nioHi peakuii [15]. Tomy nigBuieHHs criBBigHoeHHs Cu/
Fe moxxe posmisimatucs sik BimoOpaskeHHSI MepeXiTHuX 3MiH
y MiKpoeJeMeHTHOMY OajaHCi, 1110 OTpedye MoaabIlIoro
BUBYEHHSI ITpY OUTHIIMX BUOipKaX.

CnissinHomieHHs1 Na/K ictotHo He 3MiHuocs (3 (29,51 *
+0,21) mo (29,69 * 0,25); p = 0,764), 1110 BKa3ye Ha CTabiTb-
HICTb €JICKTPOJIITHOrO roMmeocTasy Ha (hOHi 3aCTOCYBaHHS
MiHepaJabHOI BOIY Y TALIEHTIB 3 OiTiapHOI0 TUCHYHKIIIEIO.
Ockinbku criiBBigHoueHHs1 Na/K € iHTerpajibHUM MoKas-
HUKOM CEKPETOPHO-OCMOTUYHUX MpolieciB [21], BiICyTHICTb
oro IMHAMIKM MOXKe CBiIYMTHU TIPO 30epeKeHHsI 0a30BOro
MEXaHi3My peryJisiiii BOMHO-COJILOBOTO OalaHCy y MalliEHTIB
i3 OimiapHo0 muchyHKuieo. OTKe, pe3yabTaTh KOMIUIEK-
CHOTO aHaJli3y CHiBBiIHOIIEHb MAaKPO- Ta MiKPOEJIEMEHTIB
MiIKPEeCII0ITh KJIIIOUOBY POJIb MarHilo y Moaudikaii pyHK-
1IOHAJTLHOTO CTaHy OiJliapHOI CUCTEeMM Ta PeayKIlil OKCuIa-
TUBHOTO CTpeCy, TOMi sIK iHIli MOKa3HUKHU MOTPeOYIOTh MO-
JAJIBIIOTO BUBYCHHS 32 yJACTi OUTBIIOI KiTbKOCTI ITAIliEHTIB.

O6roBopeHHs

Pesynbrat moCiIKeHHSI TPOAEMOHCTPYBaIU, 110 Mi-
HepaibHa Boga Aqua Mupropoa Detox BupaxkeHo BIUIMBa€E
Ha ¢yHKIioHanbHU ctaH KM y mauieHTiB 3 GiiapHOIO
nucdyHkiiero. Bxke B paHHi TepMiHU MiCs1 MPUKOMY CITO-
cTepirajaocs MocTynoBe ckopoueHHs1 KM, sike mocsiraino
Maiixe IMOJOBUHU Bijl MOYaTKOBOro 06’eMy Ha 50 XBUJIMHI.
BaxxnuBolo KJTiHIYHOIO 3HAXigKOIO CTajo Te€, IO peaKllis
30epirajiacsl HaBiTh Y MALIEHTIB i3 TIMOTOHIYHUM TUTIOM
MOTOPMKH, 1110 CBITYUTH MPO YHiBepCATbHUUN XOJIeKiHETUY -
Huli epekt MiHepanbHOi Boau. Hopwmarizaiiist exocTpykTy-
PM >KOBYI, sIKa TTiCJIs JIIKyBaHHSI cTajla TOMOTE€HHOIO Y BCiX
MAali€HTIB, JOJATKOBO IIiATBEPIKYE 3MEHILIEHHSI 3aCTIMHIX
SIBUIIL i TTOJTIMIIEHHS 11 PEOJIOTiYHUX BJIACTUBOCTEM, 1110 Ma€
3HAUYEHHSI 111 TTpOo(iIaKTUKM XoJIesiTia3y [22].

BioxiMiuHi MOKa3HMKM BUSBWIM MEHII OYEeBUIHI, ajie
HE MEHIIl BaXJIMBi 3MiHU. AOCOJIIOTHI KOHIIEHTpAIlii Oib-
IIOCTi MaKpoO- Ta MiKpPOEJIEeMEHTIB 3JIMIIAJINCS B MeXax
GizioJIoriYyHNX KOJIMBaHb, MPOTE aHAIi3 BITHOCHUX CITiB-
BiIHOIIIEHB 103BOJIUB BUSIBUTU CYTTEBI 3aKOHOMiPHOCTI.
3HuxKeHHs criiBBinHoIeHHs Ca/Mg CBiTUUTb PO BiTHOCHE
MOCUJICHHSI MarHi€BOTro BIUIMBY, 110 Ma€ TaTogiziogoriute
3HAYECHHS MPU PEryJIsLii CKOPOTIMBOI aKTUBHOCTI IIaJKO1
MYCKYJIaTypH KOBUHMX HUISAXIB [5]. OmHOYacHE MiaABUILIEHHS
PiBHSI MarHitoo Ta 3MeHILIeHHs criBBinHOeHHS M/IA/Mg

BimoOpaxkae 3HIKEHHs iHTeHCHMBHOCTI JIITONepOKCUAALIil
Ta MiATBEPIKYE aHTUOKCUIAHTHY Ailo OaibHeoTeparii [6].

TenneHuis 10 3HMKEHHSI KOHILIEHTpaLiil Miai Ta 3aiiza
ITiCIsT TIKYBaHHSI Y3TOMXKYETBCS 3 TAaHUMM MPO iX POJIb Y
reHepallii akTMBHUX (opM KUCHIO yepe3 DeHToH-T1omi0HI
peaxitii [16]. BomHouac migBuieHHs criBBinHomeHHs Cu/
Fe moxe cBimuuTH Mpo aganTUBHI KOJMBAHHS MiKpoee-
MEHTHOTO OOMiHY Ta MOTpeOy€e IMOAATbIIOr0 JOCTiMIKEeHHS
y OibIIMX BUOipKax. TaKMM YMHOM, OTpUMaHi pe3yJbTaTh
BKa3ylOTh Ha B3a€EMO3B’S130K MiX (pyHKIIIOHAJIbHUMU 3Mi-
Hamu 2KM Ta Mogudikalli€io MiKpo- Ta MaKpOeJIeMEHTHOTO
OKCHMJIATUBHOTIO MPOdiaio CUPOBATKU KPOBI.

OTpumaHa y3roIKeHiCTb MK yJIbTPa3ByKOBUMMU Ta Jia-
0OpaTOpHUMM MOKA3HUKAMU TO3BOJISIE PO3MISAaTH Aqua
Mupropon Detox Ik HeMeAMKaMEHTO3HUI 3aCi0 KOMITIEK-
CHOI [ii, 1110 OTHOYACHO BIUIMBAE Ha MOTOpUKY KM, SIKiCTh
JKOBYi Ta 0i0XiMiUHI MeXaHi3MHM, MOB’3aHi 3 OKCUIATUBHUM
crpecoM. [lepcneKTUBOW0O MOAAIBIINX AOCTIIKEHb MOXE
OyTH BUBYCHHS BMICTY LIMHKY/CeJieHy Ta ()epMEHTiB-aHTH-
OKCHJIAHTIB, a TAaKOX 3B’SI3KiB MiX BiICOTKOM CITOPOKHEHHST
KK Ta iHTerpansHumu KoediuieHtamu (Ca/Mg, MDA/Mg)
y 6araro¢akToOpHUX perpeciiHux Monensax. Lle no3Boauth
KiJIbKiICHO TOYHIIIIE OLIIHUTH BHECOK KOKHOI'O KOMITOHEHTA y
BapiabebHICTh Y 3/I-TToOKa3HMKIB i 00rpyHTYBaTH ITePCOHATI-
30BaHi Miaxonu 10 OanbHeoTepartii mpu OitiapHiil AucyHKIIIL.

BucHoBKkMU

1. PazoBuii mpuitoM MiHepaabHO1 Boau Aqua Mupro-
poxn Detox cipuunHsie ckopoueHHs 2KM: depe3 10 xBuauH
Ha (19,36 + 2,47) %, dyepe3 50 xBuIMH — Maiixe yaBivi, Ha
(45,36 = 3,02) % Bim Mo4aTKOBOrO 00’EMY, 11O CBITYUTH ITPO
il BUpaxKeHU I XOJIeKiHeTUUHU I eeKT.

2. Ipwuitom MiHepaibHOI Bogu Aqua Mupropon Detox
CIIPUSIB HOpMaJTi3allil eXOCTPYKTYPH 3KOBYI: ITiCTIs JTiKyBaH-
Ha y 100 % naiieHTiB BUSBIEHO TOMOTeHHUI BMicT KM,
TOZI SIK OO JIIKyBaHHSI Y BCiX CITOCTepiraBcsl HEOIHOPimHMIA
BMicT xxo0BYi, a y 40 % — >KOBUHMI CIaIK.

3. bioximiyHMii aHaJi3 MOKa3aB TEHAEHIIiI0 10 HOpMa-
Jli3auii MiHepaJIbHOTO OalaHCy, 30KpeMa 3HUXKEHHS PiBHS
Mifi Ta 3aji3a, a TaKOX BipOriaHe MiABUIEHHS KOHIIEH-
Tpallii MarHiio, o MoxXe OyTH ITOB’sS3aHO 3 MOJIIIIIEHHSIM
MoTopHoOi dyHKIT KM.

4. BxuBaHHS MiHEpaJIbHOI BOIY 3yMOBUJIO 3HIDKEHHST
piBHst MJIA y xposgi (p = 0,018), 1110 BimoOpaxae 3MeHIIIeH-
H$1 iIHTEHCMBHOCTI IIPOIIECIB JiMonepoKCcuaallii Ta miaTBep-
JIKY€E aHTUOKCUIAHTHUH eeKT MiHepabHOI BO/IU.

5. Po3paxyHok iHTerpanbHux koediuieHntis (Ca/Mg,
MJIA/Mg, Cu/Fe, Na/K) 103B0IUB BUSIBUTH OiJTbIII Yy TJIMBI
3MiHM, 5IKi He Oy OYeBUIHUMU TIPU i30IbOBAHOMY aHai3i
OKPEMHUX MOKA3HUKIB, 110 MiIKPECIIOE 3HAUYLIICTh KOMITIEK-
CHOTO TIiIXOMTY /10 OLIIHKY e€(heKTUBHOCTI MiHEpaTbHUX BO/I.

KondurikT inTepeciB. ABTOpU 3as1BJISIIOTh PO BiICYTHICTh
KOHQJIIKTY iHTepecCiB Ta BJlacHOI (hiHaHCOBOI 3alliKaBJIeHO-
CTi IIpM MiATOTOBIII JAHOI CTATTI.

Buecok aBtopis. CtenaHoB KO.M. — KoHuenis Ta au-
3aiiH nocaimkeHHs; bynzak 1.41. — aHani3 Ta 0OroBopeHHs
otpumanux nanux; bouapos I'.1., l'opOyHiiosa B.1. — kJii-
HiuHMI BinOip Ta BeneHHs xBopux; Kienina I.A. — Buko-
HaHHS Ta aHali3 0iOXiMIYHMX JOCIiIKXeHb, 0(DOPMIICHHS
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crarti; TitoBa M.B. — BUKOHaHHS iHCTpyMEHTAIbHUX 10~
ciimxens; [erimko O.I1. — cTBOpeHHS eJIEKTPOHHOT 6a3u
IaHUX, CTATUCTUYHA 00poOKa MaTepiaiy.
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The effect of Aqua Myrgorod Detox mineral water
on the gallbladder motility and biochemical parameters
of blood serum in patients with biliary dysfunction

Abstract. Background. Functional biliary dysfunction is a com-
mon disorder of gallbladder motility and significantly reduces the
quality of life of patients. Current therapeutic strategies remain
limited, which emphasizes the need to find safe non-drug approa-
ches. One of the promising areas is the use of mineral waters that
can influence gallbladder motility, mineral balance, and oxidative
stress processes. The aim is to evaluate the effect of Aqua Myrgorod
Detox mineral water on gallbladder motility and serum biochemi-
cal parameters in patients with biliary dysfunction. Materials and
methods. The study included 10 patients with biliary dysfunction
(mean age was (48.0 = 2.25) years). For 7—8 days, they received
Aqua Myrgorod Detox mineral water in a dose of 200 ml three times
a day. Before and after the course, a clinical examination, gallblad-
der ultrasound with determination of the volume and contractile
function, as well as laboratory analysis of macro- (Ca, Mg, Na, K)
and microelements (Cu, Fe) and lipid peroxidation products were
performed. In addition, integral coefficients (Na/K, Ca/Mg, Cu/
Fe, MDA/Mg) were calculated. Results. It was found that 10 mi-

nutes after taking mineral water, the gallbladder contraction was
(19.36 + 2.47) %, and after 50 minutes — (45.36 £ 3.02) %. After
the course of therapy, all patients had bile homogenization and the
disappearance of sludge. Biochemical indicators showed an increase
in magnesium levels from (0.77 + 0.04) to (0.87 £+ 0.03) mmol/I,
p = 0.017, a decrease in copper concentration from (19.80 * 0.85)
to (17.59 £ 0.68) umol/l, p = 0.004, and a decrease in malondial-
dehyde levels from (6.63 + 0.60) to (4.18 & 0.30) umol/1, p = 0.018.
Correlation analysis revealed a significant decrease in the Ca/Mg
(p = 0.039) and MDA/Mg ratio (p = 0.018), reflecting an increase
in antioxidant potential. Conclusions. Aqua Myrgorod Detox mine-
ral water has a pronounced cholekinetic effect, helps normalize
bile echostructure, improves magnesium balance and reduces the
severity of oxidative stress. A comprehensive analysis of biochemical
indicators confirms the feasibility of its use as a non-drug approach
in the treatment of patients with biliary dysfunction.

Keywords: biliary dysfunction; mineral water; gallbladder; magne-
sium; malondialdehyde; oxidative stress
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YabaH M.I.", Llesyosa 3.1.2, [anoHoB B.B.?
T AHIMPONeTpoBCbka OOAQCHA YHIBEPCAALHA HAYKOBQA BibAIOTEKQ
iM. lMepBoyynTeniB CAOB SHCbkuX Kupuna i Megoais, M. AHINpo, YkpaiHa
2 AY «dHctutyT ractpoeHTteponorii HAMH Ykpainu», m. AHinpo, YkpaiHa
3 AHINPOBCHKNM ASPXKABHUA MEANYHY yHIBepcuTeT MO3 YkpaiHu, M. AHIMPo, YkpaiHa

LLlIicTb NOKOAiIHb
poAY KpeHAOBCbKUX

Pe3stome. Y crarti HagaHo iHgpopmauito npo nikaps Mukony KpeHgoscekoro (1850-?). BiH 3006yB Meau4Hui
ax y Xapkosi, ane vioro npogeciviHa AissbHICTb NoB’si3aHa nepeBaxHo 3 KatepuHocnasLymHow — [Hinporne-
TpoBLYMHOL. Moro 6aTsko, Esrpach KpeHnoBcLkuii, 6y8 TanaHoBUTUM Xy[AOXHNKOM — XaHPOBUM MOPTPETUCTOM.
Bbpar nikapsi, Muxavino, ctaB BigOMUM y4eHUM-6i0/10rom, gocnigxysas lNpucamapchbki nicy, octposu rupna [dHi-
npa. Y ctarti 3Ha4yHa yBara rnpuginsaeTbCcsi npoeciviHivi BisnbHOCTI nnemMiHHvKa nikaps — letpa KpeHposckkoro,
KWV cTaB KBasighikoBaHUM iHXeHepoM Ha 3aniaHuyui. OnvcaHa TparidyHa [orsisi ioro 6aratogitHoi poguHu rig Hac
craniHcbkux penpecivi. HagaHo crioragm nuceMeHHuLi FanmHn AHHeHKoBOI npo poanHy KpeH[oBCbKuX. netbcs
rpo cKknagHy [OoJo LLIeCTy MoKoMiHb poRy KpeHOaoBChbKkuX, cepen iknx Oynv npeacTaBHUKN Pi3HUX Npogheciv, Ha-
camnepe nikap Mukona €srpagosuH.

Knro4oBi cnosa: nikap Mukona KpeHposcskuii; poanHa KpeHposcekux: €srpach, Muxarino i [etpo; nmceMeH-
Huys FanvHa AHHeHkoBa, 3anisHuus; KatepyHocnasLmHa — [HinponetpoBLymHa

V 1889 poui nupekTopoM HOBOMOCKOBCHEKOTO TUTSYOTO
MPUTYJIKY IpaiioBaB Jikap Mukoia €srpadosuyu KpeHnmnos-
cbkuit. BiH moxoaus 3 ayke TaJaHOBUTOI IMOJTaBChKOI PO-
IUHU: 0aTbKO €Brpad — XymoXHUK IIKoJu BeHelliaHOBa,
OpaT-HayKoBellb Muxaiijio BugaBaB KHIUKKU Y XapKoBi, a
rieMiHHUK IleTpo dakTuyHO cTosB Ha yoji KarepuHuH-
ChKOI 3aJIi3HUIII Ta CTaB XKEPTBOIO CTATIHCHKUX PEIIPECiii.
[Tpo nmpeacTaBHUKIB 1i€l 00JapoBaHOI POAMHU PO3MOBina-
€MO B IIbOMY HapuCi.

€srpad KpeHAOBCbKUN —
6aTbKO AiKaps

XynoxHuk €srpad Kpenmoscbkuii Hapoauscs 1810
poxy B MmicTi Kpemenuyni [lonraBchkoi rybepHii, B ciM’i
obepodinepa. Y TominrHii pociiichKiit apmii o6epodinep —
11e odillepChKUil YUH Bif Mpamnopiruka (a0o KopHeTa — y
KaBaJiepii, XOpyHX0ro — y Ko3auux BilicbKax) 10 KarlitTaHa
(abo 1o poTMicTpa 4 ocaBya).

3amonony €srpad¢ KpeHmoBchbkuil CKiHUMB Ap3a-
MAaCbKY XyI0XHIO 1Koy akaaemika O.B. Crynina. 3 1830
no 1835 pik Imig KepiBHULITBOM CJIaBETHOTO KUBOIIUCIIS
Onexkcist BenenianoBa HaBuaBcst B CaHKT-IleTepOyp3bKiii
akajzieMii MUCTELTB, SIKY Bi/IBillyBaB sIK OMHOPIYHUI yUEHb. ABronopTtpet. XynoxHuk €srpagh KpeHaoBcbkuii
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Aitn. XynoxHuk €srpagh KpeHaoBcbkuii

V nepuuii pik HaBYaHHS MMOJAB Ha BUCTaBKY ABi CBOI po-
o6otu: «BomockaT Ha maui rpacda be3zdoponbka» i «Cepenmna
pYiHU».

I1o 3akinyenHi akagemii memkaB y Cankr-IleTepOyp3i.
V¥ 1835 potii yepe3 gjoMaliiHi 00CTaBUHU 3aJIMIIUB MiBHIUHY
CTOJIUIIIO I IToixaB no KpemeHuyKa, ne 3 BeIMKUM yCITiXOM
3aifHSIBCSI TTOPTPETHUM KMBOITMCOM Y MiHiaTiopi. Y 1839
PpOI1i IoHAK BJIAIITYBABCSI MPUBATHUM YUUTEIEM MATIOBAHHS
B MaeTok ManyitniBka KpemeHuytbkoro nosity [Tontas-
ChbKOIi ry0epHiil (HuHi — Ko3eJlbIIMHCHKOTO paiioHy), SIKUit
HajexaB rmoapyxokio Onekcannpa OnekcanapoBuyda i Bap-
Bapu MuxaiiniBHu OcTporpaachbKux.

V 1860 pokax €srpad KpeHIoBCcbKUi1 3 POAUHOIO T10-
BepHyBcs 10 KpeMeHuyka, e BiTKpUB BJIaCHY TIpUBaTHY
XynoxHIo 1mKony. Y 1839 p. Hanicnas no Akaaemii MUCTEUTB
MBI KAPTUHU 3 TIPOXaHHSIM TIPUCBOITU HIOMY 3BaHHSI BUIbHO-
ro XyIOoXXHHKa, 1110 i 0yJ10 3a10BoJieHo [1].

I1po momanpiry moiro MUTIS B OQilliifHUX IXKepesax,
Ha XaJb, HIYOro He 3raayeThcs. TpuBaauil yac MpuIry-
ckanu, 1o €srpad dDegopopuy nomep y 1850 pokax, 60
OCTaHHBOIO 1Oro pOOOTOIO BBAXKABCS aKBapeIbHUI «ABTO-
noptpet» 1853 poky, sskuii 30epiraeTbcs y JepxkaBHiit
TpeTbskoBcbKiii ragepei B MockBi. 3a iHIIIOWO BepcCi€lo,
OCTaHHI POKM KUTTSI MUTELb ITPOBiB y MAETKY CBOTO Opata
Xpucanda — y cemi [3maiitoBe Ap3amMachbKOro moBiTy (HUHI
[IIaTkiBchbKOTO paiioHy) Hukeropoachbkoi ryoepHii it OyB
noxoBaHUM y ckieni I3maiinoBchkoi iepkBu KazaHcbKoi
ikoHu boxoi Marepi B 1870 pokax.

V cyyacHUX NOCTiIXEeHHSIX TOMiHY€E IyMKa, 110 OC-
TaHHi POKM CBOTO XXUTTS XyIOXHUK TMPOBIiB yce-TakKu B

Vkpaini — y cemi ManyiiniBka Ha I[lonraBmuHi, ne it 0yB
MOXOBaHUI pa3oM i3 Ipy>KMHOIO B ciMeiiHOMY ckiieri (iMo-
BipHO, B 1870 pokax).

1o crocyeTbes poii TBOpUoi cnamimuyay €prpapa De-
nopoBuya KpeHIoBChKOTo, TO ChOIOHI €KCIIOHYETHCS HE
OiTbIIE IBOX IECATKIB iforo podit. YacTrHa ix 30epira€Tbcst
B 3allaCHUKax, AesKi — y MPUBAaTHUX KOJEKIIisX, a pelira
TOJIOTEH 0e3CIimHOo 3HUKIa. POOOTH MUTIIS € B KApTUHHUX
ranepesix Kuesa, MukonaeBa, Mocksu, Cankr-ITetepoOyp-
ra, Taranpora, [1ckoBa, HoBoky3HelbKa.

Aikap MukoAa KpeHAOBCbKUM

CuH xynoxHuka, Mukosna €srpadoBud, HapoaAUBCS
B 1850 pomi. ¥ 1875 p. y XapkoBi 3100yB (ax nikapst
1 onmuHuBcsa Ha KarepunocmaBmuHi. 1883 poky mpa-
moBaB 1o JiHii MBC. Tlotim moust 3akuHyJa iioro g0
HoBomockoBcbka. Y 1889 poui npaiiioBaB 1UpeKTOpOM
HoBOMOCKOBCBHKOTO IUTSYOTO MPUTYJKY; Y 1890 pori —
MOMiYHMKOM TYOEpHCBHKOIO JIiKapChKOTO iHCIIEKTOpa
B Karepunocnasi. € nikapa iHdopmaritis, 1o Mukosa
Kpennoscekuii 1889 poky nepedysas i B KatrepuHocnasi,
i B HOBOMOCKOBCEHKY.

V «IlaM’gaTHIiil KHUXKLI 1 agpec-KajeHnapi Karepu-
HocJ1aBCbhKOI rydepHii Ha 1889 pik» € Taki nani mpo Mu-
Kojty €BrpadoBnya: «KOJUICKCKUIT COBETHUK, MHCIIEKTOP
BpauyeOHoro otneseHus1 ExaTeprHoOCIaBCKOM ryOepHUM».
VYV 1893—1894 pokax BiH mpaltoBaB TOMiYHUKOM TYOEpH-
CbKOTO JIiKapchbKoro iHcrnektopa Bacuns BacunboBuua
Jumncekoro, y 1897 — Mocuna MoiiceitoBiya ITomosa.
[TepebyBaB MenukK Ha 11iii mocani iy 1902, a 8 1908 pouti y
CIMCKaXx JIiKapiB MOro Ipi3BUILE BXKe HE 3HAUUTHCSI.

Mu He 3HaEMO IIPO BCIiX AiTell CTaTCHKOTO pamHuKa Mu-
Ko €BrpaoBuya, ajie B METPUYHUX KHUTaX HaM 3yCTpi-
JIocs iM’s oro noHbku Jlapucu. BoHa Oyra xpeleHoo Ma-
tip’to bopuca IliryneBchKoro, sIKWii HapoIuBCst 6 Gepe3Hst
1897 poky i xpeuieHuii 23 6epe3Hs B [1peodbpakeHCbKOMY
cobopi. batbku xpenieHoro: TUTYIsipHUiA panHuk Cepriii
JIsBoBuu ITiryneBcbkuii (1864—1943) i itoro apyxuna Co-
dis OnexcannpiBHa [2]. barsko Ceprist JIbBoBUua, Jien
JleonTiitoBu4, 6yB ropogoBuM JikapeM y micti [lepexori
Taspiiicpkoi ryoepHii. MoxkiauBo, rikapi KpeHmoBchbKi Ta
[TiryseBchbKi MaJIM APY>KHi CTOCYHKU, TOMY TOBapUIITyBaIu
iXHi IiTH.

Muxanao KpeHAOBCbKUN —
6par Aikaps

Bpat nikapsst Mukonu Kpennoscbkoro, Muxaiino €B-
rpacdoBuY, HaBYaBCs y XapKiBCbKOMY YHiBepcuTeTi. byBim
cTyneHToM, y 1877 polii focimkyBaB BOASHUX KJINIiB (J1aT.
Hydrachnidia). ¥ 1880 po1ii BugaB y apykapHi XapKiBCbKO-
To YHiBepcuUTeTy MoHorpadiio «OmnmicaHne oKaMeHeJIbIX
NIepeBbEB, COOpAHHBIX IIPEUMYIIIECTBEHHO Ha ore Poccum».
[Mpuyomy mociaimHUK 0OXOMMB i Hallli MpUcaMapchKi JicH.
V cBoili po3Binui «McciaenoBanue JJHempoBCKOU AeTbThHI»
(1881) ommmcaB pykasu it octpoBu rupina Jdninpa. JlocmigHuk
NIAIIIOB BUCHOBKY: AesibTa JIHinpa 6e3repepBHO 30i/bIIy-
Banacs. Haykoseun gocnimkyBaB by3pkuii, JHimpoBchKMi
Ta iHIIi IMMaHM, oro po3BinKa npo 1e modaunsa ceir 1884
poxy. Huxkue po3moBiMo Mpo oro TaaaHOBUTOIO CHHA
[Metpa.
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Metpo KpeHAoBCbKUA
(NAeMIHHUK AiKaps)

Ilerpo MuxaitnoBuu KpeHnoBcbkuii HaponuBcs y 1882
polli B ponMHHOMY THi3mi ManyiiniBka Ha [TonTaBiinHi,
Tenep 1e BepxHs ManyiiniBka Ko3eablnHCHKOro paiioHy.
MicnuHa po3TtalioBaHa B MaJIbOBHUUOMY CTapOMYy PYyCITi
piuku INcna. Ceno BinoMe TUM, 1110 TYT Y cepeauHi 1890 po-
KiB yuuTeb MicueBoi mkoju Bitaniit CamiiiieHKO 3acHY-
BaB ApaMaTU4yHuii rypTok. | xoua Iletrpo KpenmoBchkuii
y 1890 pokax BuixaB no KarepuHocnasa ajisi HaBUaHHS
B MiclieBiil riMHa3ii, BiH He Mir He OyBaTu Ha BHUCTaBax y
piTHOMY Celli.

LlikaBo, mo onuH i3 KopudeiB yKpaiHChKOI clieHu IBaH
Kaprnienko-Kapuii y 1898 potii crneniaaibHO NpUi3auB A0
MamnyiiniBKu, abu IeperIsTHyTH BUCTaBU aMaTOpPiB Ta I10-
0aynTH TPy TajJaHOBUTOTO censtHuHa SIkoBa boponina. Ha
CIIEHi MIiCIIEBOTO TeaTpy CTaBUJIU IePEeBaXKHO YKPaiHCHKY
kiacuky. Tearp npoicHyBaB 10 1907 poky i OyB 3aKpUTHit
mig yac peBooniitHux momniii 1905—1907 pokiB 3a po3no-
PSUIKEHHSIM TTOJTILIII.

Yomy Iletpo KpeHnoBchbkuii 3aMuiumuB pinHy MaHyii-
JIiBKY 11 HaB4aBcs came B KarepuHociasi? BucmoBumo 310~
raj, 1110 BiH MpUiXaB 0 CBOTO poaMya, SIKMil MEIIKaB TYT,
o nsabka Mukonu (6paTta cBoro 6atbka). ¥ HbOTo i Mir
xuth oHui [lerpo, moku 1899 poky He CKiHUMB TiMHAa3it0
iHe monmascs 0o IletepOypra.

Y 1905 poui I[erpo KpennoBcbkuii 3aBepiiye HaBUaHHS
B IleTepOyp3bKOMY iHCTUTYTI iHXXEHEPIB IUISIXiB CITOJIY-
yeHHs. Toro XX poKy oapyKYy€EThCS 3 KOPIHHOIO TTeTepOyp-
JKEHKOI0, TTpoecopchKoio 1o4Koto Jlixiero MukosaiBHOO.
Hictae nmpu3HaueHHs Ha KarepuHUHCHKY 3aj1i3HuIO. BiciM
pokiB KpeHIoBChbKMIT TIpallloBaB Ha HEBEJIMKUX CTAHILISIX
i 3apekoMeHyBaB cebe sikHaiikpaie. Y 1913 poui 3 me-
pudepii ftoro nmepesenn Ha podoty mo KarepmHociaBa —
B YIpaBIiHHs 3ai3Hui [3].

He 6yno, mabyTh, y 1920 pokax Ha Halliii 3a1i3HULL JTt0-
JIMHU OiIBII BiZIOMOI Ta aBTOPUTETHOI, HiXX YWIEH MpaBIiHHS
Mmarictpaiti 3 TexHiuHoi yactunu [letpo KpennoBcbkuit. ¥ Ti
yacu Ha 3aJIi3HUII0 HATIPaBJISUIM MPaloBaTH MapTiiHUX
¢yHKIIiOHEepiB. A BTiM, GLIBLIICTD i3 HUX HE Majla TeXHiu-
Hoi ocBith. Tomy i 3ay4niIu 10 poOOTHU JOSUIBHOTO LIOI0
pansiHebKoi Biaagu [1.M. KpeHaoBchKoro.

Iletpo KpennoBchKuit uIIaBcs CBOEIO poOOTOIO Ha
3ai3Hulli. JIFoOOB 10 TpaHCTIOPTY TepeaaB i CBOIM IiTSIM.
s HuX BiH cTaB OyayBaTU JauHUil OynnHOK y ceuii Ka-
TepUHUHCBHKE (HUHI XuTioBuil MmacuB Irpens). [lle B 1908
poli y ToaimHboMy HOBOMOCKOBCHKOMY MOBiTi BUHUKJIIO
TOBApUCTBO OIaroycTpolo cenuina KarepmHuHcbke. 3ami3-
HUILIS TIpua0asa YMMaluii IMat 3eMJi y 3eMJIeBlIacHUKa
2KupoBa B paiioHi cTaHii IrpeHs (moHaz 3a1i3HUIIEIO). 3a-
JIIBHUYHUKH, SIKi TaM TTPUAOATIN 3eMeNTbHI TUITHKY, TTIOYain
CHOPYIXKyBaTU co0i KaImiTaabHi OyanHKY, a aeski (1K KpeH-
MOBCHKi) MaJIM TYT TIPOCTO Jayvi, Kyau Ha Bce JIITO poavuHa
BUIXKIKajla Ha BiIMIOYMHOK.

Crapa IrpeHs (BiI TaTapchKOro «OrpeHb», 10 O3HAYa€E
«TIPOKJISITE, TTOTaliHe Miclie») 3HaXOIUJIacsl Ha OJTHOMMEH-
HoMy TiBocTpoBi. Came TaM y 1660 polii 3arid 3aropoxIiiB
Ha youti 3 IBaHoMm CipkoM BIIEHT pOo30MB KPUMCHKUX Ta-
Tap 3 HarpaboBaHUM JI0OPOM i TOJIOHEHUMU (37e01TBLIOTO
yKpaiHChbKUMM AiBuyatamu). HoBy IrpeHs 3acHyBanu Oiist

Inxenep Metpo KpeHaoBCbKMi
(nnemiHHnK nikaps)

3ami3HnaHOI ctaHii B KiHi XIX ctomitTsa. Craryc MicTeuka
otpuMana B 1959, a no cknany JIHinponeTpoBchbKa yBiitiiia
B 1977 porii.

VY Iletpa KpenmpoBchkoro 0yJ10 ABi NpUCTpacTi — podoTa
i ponuHa. Y moapyxcKs 3pocTalio ceMepo aiteit. Beuopamm
roJioBa pOIMHYU KaTaB AiTiaxiB Ha YoBHi JHirpowm i Cama-
polo. A 1iie cIiBaB iM yKpalHCbKUX ITiCeHb, 00 caM POaOM
OyB 3i criBy4oi [lonTaBimmauy.

Ax 3ranyBana nonbka Ilerpa MuxaiinoBuua, KceHis
[TerpiBHa (1915 p.H.), i3 KOO OTHOMY 3 aBTOPIB LIi€] CTATTI
>KypHajticty Mukosni YabaHy noiacTuiio nocnijikyBaTUCS,
«0aThKO Maike IIOAHS i3IMB Ha Aady, SIK BiH BUCJIOBIIIO-
BaBcsI, «Ha TTobayeHHs 3 NoHbKoW KceHero». | HeBmoB3i
3aJIi3HUYHUKH, SIKi MEeIIKaJu B cenuili KatepuHuHChbKe,

IrpeHb. ByanHok lNetpa KpeHpoBcbKoro
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CraHuis KceHiBka y xutnosomy macusi IrpeHb.
CyuacHe ¢oto

ctanu ropoputu: «KceHiHa 3ynmHKa». 3rogoM 0e3iMeHHY
CTaHIIiI0 y3aKOHWIN oillilfHO — BigTak 1iaTdopma craia
iimeHyBaTucs KceHiBKO0 (aAMiHiCTpaTUBHO MiATIOPSIIKO-
BaHa cTaH1ii Irpens) [4].

Hanpukinii 1920 pp. GiibIIOBUKM pO3IToYain BiliHY 3i
crapumu daxiBusiMu. Kpainoro ryuno npokotwiacs «Llax-
TUHCBKA cripaBa». Y 1929 poti 3a6panu it [Tetpa Kpenmos-
cbKoro (crmpaBa [1-25929, CBY no JIHinponeTpoBChbKiii
obnacTi).

[ o6pe 3Hana ponrHy KpeHnoBchbkMX mucbMeHHULIS [a-
nHa BononuMupiBHa AHHEHKOBA — aBTOP KHUTHU «YIIMIIA
moero nerctBa» (2007) [S]. Bona memikana Ha Byuii Di-
Jnocodcbkiil, 58, a KpeHnoBchbKi — B OyIMHKY HoOMep 44.
lanuna npuranyBaia, SIK MaJIEeHbKOIO JIiIBUMHKOIO OyJia Ha
HOBOPIYHOMY IUTSYOMY CBSTi B ponuHi KpeHIoBChbKUX.
Himo He BimyBaio 6igu, ajie HEBIOB3i HaCcTaIM TparidHi
yacu. Matouu 1o6py nam’siTb, MaiiOyTHSI TMCbMEHHMIIS
KOJIOPUTHO OITMCAaJjia y CBOIM KHM3i apemT i 3arnoens [le-
Tpa MuxaitnoBuya. «Jlerom 1929 rona Houbto B jom KpeH-
noBckux u3 HKBJI npunuiu. Ero apecroBanu, a u3 noma
BBIBE3/IM Bce. Bosblive KapTuHbBI Bbipe3ain. A paMbl Ha
MOCTOBY10 BhiOpocusn. Tyna ke cOpOCUIM BCIO MSITKYIO
Mebelb, mope3aHHyio oOpuTBoii. 2KyTkast KapTrHa ObLIa.
S Buzena neBovKoii 3To. M B maMsiT 0CTajioCch BCE».

ITicnsg Bupoky Kpenmopcbkoro eramysaiu Dinocod-
cbKolo Bynuielo. ['ajmHa AHHeHKoBa 3ragyBaia: «[1o eramy
ero Haiei yauleil mosenau. Bee xkuteau BHILLINA €T0 Mpo-
BoauTh. [Tnakanu, kpuyanu: «Msl Bepum Bam! Pazdepyrcs
TaMm, Bbl He BUHOBAThl HU B YeM». JKUTTSI TAJJaHOBUTOTO
iHxXeHepa obipBajocs TparidyHo: 23 nucrtorana 1929 poxy
kogerietro JITY gk «Bopora Hapomay» HOro 3BUHYBAaTWIHN Y
IIKiTHUIITBI Ta 3rOA0M pO3CTputsiin. PomuHi mpo 11e He cka-
3aJI1, i1 BOHU MepeaaBaiy peryyjsipHO XapyoBi MaKyHOUKHU
apellToBaHil pimHili TIOAMHI.

TsKKi TOHEBIpSIHHST BUTIAJIM HA JIOJTIO OaraTomiTHOI CiM’1
Kpennoscekux. [iteit 3Bamu JIroamuna (1906 p.), Muxaii-
7o (1907 p.), Fanuna (1909 p.), €sren (1912 p.), Kupuio
(1914 p.), Kcenis (1915 p.) i Terana (1919 p.). Poaguny
BUKMHYJIH 3 IXHBOT'O MiCbKOTO OYIMHKY, 1110 CTaJI0 ISl HUX
BEJIMKUM ynapoM. JloBesiocst 3 KBapTUPH, SIKY BUHAWMaJIN
B MicCTi, mepedpaTucs 10 MpUMichbKoro ceauiia. TyT ToHbKa
Kcenis minuia 1o cboMoro KJjacy, a Iiciist IKOJIW cTaja

PopuHa lMetpa Kpengoscbkoro. CuH Kupuno
(BepxHivi pag y ueHTpi), oYka KceHisi (HuxHivi psg
nigopyd) i FanuHa (npasopy4). 1956 pik

MpisITM MpPO BUILMIA HaBYaJbHUI 3akian. Ta mopora Tyau
BUSIBUJIACS IUTS Hel, TOHBKH «BOpPOTa HapOIy», 3aKPUTOIO.
JliBurHa BCTYIMIIA 10 MenTexXHiKyMmy. JlicTaBIM crieliaibHy
OCBiTY, MpalfloBajia BUXOBATEJIeM OUTSIYOTO cafaka. Memi-
kaya B Irpeni, Ha Byauui IBana I'Bast, Ha3BaHill Ha 4eCTh
OIHOTO 3 KOHCTPYKTOPIB Bimomoi «KaTro1iri», KoTpuii 0yB
poxoM 3BinTu [6].

Kcenis IleTpiBHa po3moBisa i mpo 10110 CBOET MaTepi —
npyxunu [lerpa Kpenmoscbkoro. «Ilicist rimHasii Mama
ckinumia B [leTepOyp3i enbaiiepchbki KypcH, aje MOBHi-
CTIO TIPUCBSITIUIA ce6e poIrHi. [ 6aTbKo 6yB TpodecopoM.
Koy BOHU opyXWJIKCh, YCs1 0OCTAaHOBKA B JIOMi OyJia Ma-
muHa. Koy X Tata 3aapeluTyBaiu, Imin’ixajaa MallvHa, iy
Hac 3a0paJii Bce: KapTUHMU, JiXKKa, CTOJIM, CTiIbIi... Mama
Bce xomwia 1o HKBC, nurana, 1o 3 TatoM, iii I0Ch TyMaH-
HO Bigmosiganu. J1o ocTaHHBOTO XeBpijia Hamis: a MOXe,
kuBMi? Mama He Habararo repexwuia ioro, nmomepJsa B
1940 p. byna iHTenireHTHOO JIOAMHO0, 3HAJA M’ ATh iHO-
36MHUX MOB, 3BOPYIIJIMBO OIiKYBaJacsl JiTbMU».

Kcenis Buiiia 3aMixk Ha IBana 3i0poBa — citocapsi-iH-
CTpyMEHTaJIbHMKAa BATOHOPEMOHTHOTO 3aBOY. Y MOAPYXKS
HapOIMJIOCS IBOE JiTeii: CUH (CTaB BiliCbKOBOCTYKOOBLIEM)
i mouka (ITicJisg iIHCTUTYTY IpalfoBaja Ha pamio3aBomi). Kce-
Hisl MUIIajacsi CBOIMM OaTbKaMu, ToMmy Juiuaacs KpeH-
JIOBCHKOIO Y IILTIO0I.

IMnatgpopma «193-¥i kinometp» (Kupuniska)
y niBo6epexHiv YyacTuHi micta [rinpa
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Bin Kcenii [TetpiBau BiiTky 2000 poKy xkypHamicT Mu-
Kosna YabaH mosimascs i mpo take: «Miit 6pat Kupuio,
YYaCHUK BiliHU, IIPOIOBXUB POIUHHY TPaIUILiIO: IIpalllOBaB
MaIIMHICTOM Ha 3aji3Huili. o pedi, Ha i1oro 4yecTh IiaT-
dopmy «193-ii Kinomerp» HazBanu KupuiaiBkoo».

Jluine uepes 63 poku, 18 moToro 1992 poky, KapHy
crnpaBy [lerpa KpeHIoBCbKOTO neperyisiHyiu. 3a BiacyT-
HICTIO CKJIAAy 3JI0YMHY MOro IMOCMEpPTHO peabilriTyBa-
qu. lnsgxom 6aTbka MillId MOro CMHU ¥ oHyKHW. BoHu
npauioBaad MallMHicTamMu Ha 3ami3Huii. [lopsnm 3 Oy-
nuHkoM Kcenii [lerpiBHu Ha Byauui I'Basi — caguba ii
miaemiHHuKa, Onexcanapa Kupunosuua KpeHnoBCcbKo-
ro, IMpeAcTaBHUKA BilIOMOI AUHACTII Y TPeTbOMY ITOKO-
JiHHi. CKiHYMBIIY TeXHIKYM 3aJi3HUYHOTO TPAaHCIOPTY,
OJexcaHap MpamoBaB CIIOYaTKy MAIIMHICTOM Ha CTaHIIil
HuxHboaHIMTpOBCHK-By301, MOTIM HAYaIbLHUKOM €KCIie-
PUMEHTAJILHOTO 1IeXy Ha paaio3aBoi, KiJibKa pOKiB BOAUB
excrpecu JIHIIIpoIreTpOBCHKOTO METPOIOIITeHY i 3HOBY
MOBEPHYBCS Ha 3aJIi3HUIIIO, IPOIOBXKYIOUHM JaBHIO CiMeii-
Hy Tpaauuio. Moro nouka AsiHa CBOro uacy IpatoBaia
pa3oM 3 6aTbKOM y MeTpo [7].

Taxumy BUSIBUIIUCS] HETIPOCTI JIIOACHKI A0JIi 111eCTH T10-
koniHb pony KpennoBcbkux. Cepes HUX € TIPEICTaBHUKHU
pi3HMX npodeciit, Hacammepen Jikap Mukosa €BrpachoBuy.
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Six generations
of the Krendovskyi family

Abstract. The article provides information about the doctor
Mykola Krendovskyi (1850—?). He received medical degree in
Kharkiv, but his professional activities are mainly associated with
the Katerynoslav-Dnipropetrovsk region. His father, Yevhraf
Krendovskyi, was a talented artist — a genre portraitist. The doc-
tor’s brother, Mykhailo, became a famous biologist, he studied
the Samara forests, the islands of the Dnipro estuary. The article
pays considerable attention to the professional activities of the
doctor’s nephew — Petro Krendovskyi who became a qualified

engineer on the railway. The tragic fate of his large family during
Stalin’s repressions is described. The memoirs of the writer Halyna
Annenkova about the Krendovskyi family are provided. The com-
plex fate of six generations of the Krendovskyi family is presented,
which included representatives of various professions, primarily
the doctor Mykola Yevhrafovych.

Keywords: doctor Mykola Krendovskyi; the Krendovskyi family:
Yevhgraf, Mykhailo and Petro; writer Halyna Annenkova; railway;
Katerynoslav-Dnipropetrovsk region
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Crnag: amn.: 10 mMn koHUeHTpaty MicTATe L-cpuituiy-L-ocnopraty 5 r; cowe: 1 noket MictuTe L-opuimidy-L-acnapraty 3 r. PapmaxeTepanesTiusa rpyna. [enatoTponti
npenapat, Kog ATC ADSBA 06. N AnA 3acTocy MM CHMITOMATUYHE NIKYBOHHS NOTEHTHOT TO BUPGHEHO! NeYiHKoBol eHuedanonartii; cowe: NikYBaHHA CynyTHIX
IA0XBOPIOBAHE | YCHNOQHEHS, CNPHSMHEHWE NOPYILEHHAM 0ETOKCUHALIAHOT dyHKUT NeYiHK (HaNpUKNaL, NPY UMPo3i NexidkK) i3 CHMNTOMOMK NOTeHTHO! 050 BUPaMEHs NeYIHKoBol
eHuedanonatii. Cnoci6 30cTocyBAHHA Ta A03M. AMIN. 3ACTOCOBYBATA BHYTRIWHLOEEHHD, 3038140 030 CTAHOBMTE 00 4 amnyn (40 mn) va goby. ¥ posi npekomy abo Komu
8B0UTH Ao B amnyn (B0 M) npoTaram 24 rofuH, I0NeMHO Bi TAMKOCTI CTaky. [HgyiRHWiR kosueHTpaT Mlena-Mepl MOKHO IMILYBATH 31 IBUHORHAMI IHDYIIAHAMIA DOIHKHOMM,
Brict amnyn cnig 2miwysati 3 po3ymHomM 4na iHdyail nmwe GesnocepegHeo NeEpeq 3acTocyBaHHAM. [epes seegeHHAM BMICT amnyn goaatk go 500 mn indysiinoro posdunny, ane
He Chifl POIMMHATI Ginbwe & asnyn y 500 M ikdyaiHOro PosuMHY. MOKCUMONEHO WBWAKICTE BEEAeHHA L-OpHITHHY-L-acnopTaTy croHoewTs 5 r/rol (e BignoBinoe Bmicty
1 amnynu). Kypc nikyBOHHA BM3HOYCE AIKOP 3QNEMHO Bif KNIHIMHOMC cTaHY xBoporo. Cawe: BMICT 1-2 NaKeTHKIB PO3YMHATY Y JOCTOTHIA KINEKCCTI pigMHM [CKNAHL Bogw, Yalo afic
coky), PozumrH NpriamaTi Beepegudy, 2-3 pazu HO Jeds. TRUBANICTE KYPCY BM3HOYOETECH QHHOMIKGIO KOHUEHTRAL amIary ¥ KDOBI TO CTAHOM XBOPOro. Kype NikyBaHHA MOMHA
MOBTORIOBATIA  KowHl 2-3 micsui. Hemae wniHidMax poMwx wopo 3sactocysadds Teno-Mepu rpawynatr y o aitel: Gapmaxonorivki Baactusocti. GapmakogvHamika.
L-opritvH-L-ocnapTtat gie HO A8G OCHOBHI WISAK NSTOKCHMKOLUI OMOHIKD — CUHTE3 CEYOBMHW TO CUHTES rnymMiHy — 3GBASKKM OMIHOKMCNOTAM OPHITHHY TQ acnapraty, CuHTes
CENOBUHM 3IRCHICETECS B HOBKONOBEHOIHMK rENATOLMTAY, B AKUX OPHITUH € GKTUBATOROM ABOX GepMEHTIS: OpHITUHY KapGamoin TpaHCchepaIn Ta kapBamoln pochaTcuHTeTaaM,
O TOKOM Ak CySCTRaT AnA CUHTESY ceqoBuHW. TnyTamid dizionorivie Ta natodisionorivio He TiNbKK HETOKCMYHO GopMO ANA BUBEASHHA aMICKY, ONe We 0 BOMNMBUA ORTUBOTOR
CHHTE3Y CEYOBMHN (MIBKATTMHHUR 0OMIH rRyTamiHy]. 30 GiRIonorivH9My yMOB OpHITUH TO GCNORTAT HE NEUIHINYIOTE CMHTES CEHOBWHK. EKCNepUMEHTANEHI AOCNIAMEHHA HO TRODUHOX
MOKO3aNM, WO NOCHNEHHA TNYTOMIHOBOrO CHHTE3Y € MEXOHIZMOM, WO IHMHMYE BMICT aMiary. B gesrix KniHiYHMX 0OCAIIMEHHAX CNOCTEPIroN0ch NOKPOWEHHR CNIBEINHOWEHHS
LOANYHEHIL AMIHOKUCNOT 10 apomaTdHue. Mebivna gia. Npu AoTpUMaRHT peroMeHioBaRMy 103 Teno-Mepl 203BrYai 1060E NepaHocHTLeR. MoXIWB] aneprivyi peakull 4o
KOMNOMEHTIE Npenapary, Hyaata, GmosanHA. Mpotunoxasauks. HaguyTnmeicTs Ao L-opHiTkiy-L- c:cnc:;:n'crryI uit ByAb-AKOrO KOMNOHEHTO NpenapaTy. HUpHOBa HeRoCTaTHICTE
THRMKOO CTyneHs (pisers KpeaTkHivy B cupobaryl emue 3 mr/100 mn). Kateropia ainnycx{ 30 peuenToM; cowe: Ges peuenta, PN, MO3 Yepainm UA/OD3IS/02/07,
UA/0039/01/01. Bupobuuk: Mepu @apma MmEX | Ko. KraA / Merz Pharma GmbH & Co. KGoA

. | Ta npeac

TOB «ACIHO YKPAIHA», Yrpdina, 03124, M. Kuie, Synesap B. Nasena, 8. MNosxa indgopmayia M|crmbcn ) IHCTDYKLIH ANH MELWHHOMD BUCTOCYEUHHE npenapaty. ¥ posi BUHWKHEHHS
nobivxnx edexTia Ta 3GNMTAHL WOARC fe3nex 30CTOCYBOHHA NIKOPCHKOro 30coby NPOCMMO 3BepTaTHes Ao BigAiny dapmakosarnsay TOB «ACIHO YKPAIHA» 30 gApecoio;

Gynesop Bounasa Fosena, 8, m. Kuie, 03124, ten./darc:+38 044 281 2333, Indopmauin gna megs Ta dpapmaw P AnA p uy ¥
BMAOHHAX ANA MEAMYHHX YCTOHOB Ta nixupla. d TaKom gns F Ha cemiHapax, ber i, C iy 3 mef i TEMOTHKH.
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