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Mopdoonoriuni 3minu GFAP*-acTpouutiB 6a3aAbHOr0 MarHOLLEAIOAIPHOTO
fIAPA rOAOBHOT0 MO3KY LUYPIB K pe3yAbTaT paHHbOI NaTOreHeTUUHOI
KOpeKLii KOAXiLMH-IHAYKOBaHOi HerpoAereHepawii

M. B. AaHykano©*?, KO. M. KonecHUKDAEF

3anopi3bknii AepxaBHWUI MeAUKO-GapMaLeBTUYHUI YHIBepCHTET, YKpaiHa

A - KoHLenLis Ta AM3alH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis paHux; D - HanucaHHs cTatTi; E - peaaryBaHHs cTatTi;
F - octatouHe 3aTBEPAXEHHA CTaTTi

Merta po6oty - onucati mopdonoriuni ocobnmsocTti GFAP*-kniTuH y 6asansHomy marHoLentonspHomy sapi (BMA) ronosHoro  Katouosi cnosa:
MO3KY eKkCriepuMeHTasbHIX LLYPIB 3@ yMOB paHHbOI NaToreHeTNYHO 001 PYHTOBaHOI KOPEKLIT LIMTUKOMIHOM, TioueTamom i HSF-1  HeliponpoTekuis,
KONXiLMH-iHAYKOBaHOI HevipodereHepallii. wypw, GFAP,
TOAOBHUI MO30K,
HENPOHH, LIUTUKOAIH,
Tiouetam, HSF-1.

Marepiaau i metoau. ig yac gocnimkeHHs 50 Wwypis-camuis ninii Wistar noginunm Ha 5 rpyn (n = 10): 1 - wypm 3 iHTpavepetpo-
BeHTpuKynsapHum BeeaeHHsM (ILB) 0,9 % NaCl (37 °C) (koHTponb); 2 — wypwu 3 ILB konxiumHy; 3 — ILIB konxiumHy + kopekuis
umuTUKoniHoM; 4 — ILIB konxiuwmHy + kopekuis Tiouetamom; 5 — ILIB konxiumHom + kopekuis HSF-1. Micns 14 gHiB kopekuii TBapuH
BVBOAWIM 3 EKCNEPUMEHTY LLINSAXOM OAHOMOMEHTHOI AiekaniTawii nig 3HebomtoBaHHsAM, NiCs YOro HeramHo AicTaBanki roNoBHUIA

MO30K [N HACTYNHOI CTaHAAPTHOI MCTONOTIYHOI MiArOTOBKM 40 iMyHOMyopecLeHTHoro gocnigxeHHs GFAP*-knituH B BMA. Maronorif. 2026.

T. 23, Ne 1(66).
Pesyabtaty. ILIB KonxiumHy (2 rpyna) cipudanHino aktueaiio GFAP*-kniTuH y BMS: ixHst WinbHicTb 36inbmnacs Ha 56,3 %,  C- 511
nrowa — Ha 254,5 %, ekcnpecis Mapkepa — Ha 193,4 %, KinbkicTb BigpocTkiB 3MeHwunacs Ha 75,0 %, a AoBxuHa 36inbLUn-

nacs Ha 188,8 %. 3acTocyBaHHs 3acobiB Ans HeliponpoTekuii (rpynu 3—5) CyTTEBO 0GMEXMIO Lii 3MiHN MOPIBHSAHO 3 rpymnoto 2.

HanbinbLuy ecbekTnsHICTb Mana kopekuis HSF-1, Lo acojitoBanacs 3i SMEHLLEHHSM NIOLL iMyHOMO3WUTUBHUX KNiTUH Ha 39,6 %

Ta 56,2 %, piHsa ekcnpecii GFAP — Ha 16,8 % Ta 45,6 % NOpIiBHAHO 3 LUTUKONIHOM i TiOLIETaMOM BiAMOBIAHO. 3aCTOCyBaHHS
HEepoNPOTEKTOPIB 3anobirano piskomMy CKOPOYEHHIO KiNlbKOCTi BIGPOCTKIB Ta iXHbOMY NaTonoriYHOMY NOAOBKEHH!O.

BucHoBku. Y 6a3anbHOMY MarHoLENionsipHOMY siApi ekcriepuMeHTarbHUX TBapuH Ha 14 1oBy nicnst iHTpaLepebpoBEHTPUKYNSPHOT
iH'eKuii KonxiLwHy 3adikcoBaHo rinepTpodito, rinepnnasito acTpouuTiB i3 niaBuLLEeHoto ekcripecieto GFAP i 3miHoto mopdbornorii
BiAPOCTKIB (MOJOBXKEHHS, 3MEHLLEHHS KiNbKOCTi). PaHHst naToreHeT4HO 0BrpyHTOBaHa KOpeKList LIUTUKOMIHOM, TiOLEeTaMoM
Ta HSF-1 fOCTOBIpHO 3HWXYE MOKasHWkK akTuBaLii GFAP*-acTpouuTiB (LLiNbHICTb, MOLa, EKCMPECis LIUTOCKENETHOTO
nporteiHy) y 6asansHOMy MarHoLEntonsapHOMY siApi NOPIBHSHO 3 HENIKOBaHUMY TBapUHAMW, OAHAK Lii NapaMeTpy 3anmLuaoTbes
NiABULLEHNMM LLIOAO XMBHOONEPOBaHOMO KOHTPOM0. Y 6a3anbHOMY MarHoLentonspHOMY SiApi HEMPONPOTEKTUBHE BTPYYaHHS
LMTHKONMiHOM, TioueTamoMm i HSF-1 3anobirae BUHWKHEHHIO NaTepHy 3MiH BiApOCTKIB, L0 XapakTepHi Ans LypiB nicns
iHTpaLepebpOBEHTPUKYNAPHOI iH EKLT KONXILWHY, NPOTe Liei XapakTep 3MiH He BiANoBiAae NokasHukaM XMGHOONEepPOBaHUX
TBapWH.

Morphological changes of GFAP*-astrocytes in the basal magnocellular nucleus Keywords:

. . . N . neuroprotection,
of the rat brain 'c?s a result of early pathogenetic correction of colchicine-induced rats, GFAP, brain,
neurodegeneratlon neurons, citicoline,

thiocetam, HSF-1.
M. V. Danukalo, Yu. M. Kolesnyk
Pathologia.

Aim. To describe the morphological features of GFAP-positive cells in the basal magnocellular nucleus (BMN) of the rat brain of 2026;23(1)5-11
experimental rats under conditions of early pathogenetically substantiated correction of colchicine-induced neurodegeneration
using citicoline, thiocetam, and HSF-1.

Materials and methods. Fifty male Wistar rats were divided into five groups (n = 10) as follows: group 1 — rats with
intracerebroventricular (ICV) administration of 0.9 % NaCl (37 °C) (control); group 2 — rats with ICV administration of colchicine;
group 3 - ICV colchicine followed by correction with citicoline; group 4 — ICV colchicine followed by correction with thiocetam;
group 5 —ICV colchicine followed by correction with HSF-1. After 14 days of correction, the animals were withdrawn from the
experiment by single-stage decapitation under anesthesia, after which the brain was immediately removed for subsequent
standard histological processing and immunofluorescent analysis of GFAP-positive cells in the BMN.

Results. Colchicine administration (Group 2) induced maximum astrocyte activation in the BMN: cell density increased by
56.3 %, area by 254.5 %, and GFAP expression by 193.4 %, while the number of processes decreased by 75.0 % and their
length increased by 18.8 %. The administration of neuroprotective agents (groups 3-5) significantly limited these changes
compared to untreated animals. HSF-1 correction demonstrated the highest efficacy, reducing cell area by 39.6 % and 56.2 %,
and GFAP expression by 16.8 % and 45.6 % compared to the citicoline and thiocetame groups, respectively. Furthermore,
the therapy prevented the sharp reduction in process count and their pathological elongation.

© The Author(s) 2026. This is an open access article under the Creative Commons CC BY 4.0 license
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Conclusions. In the basal magnocellular nucleus of experimental animals, hypertrophy and hyperplasia of astrocytes with
increased GFAP expression and altered process morphology (elongation and reduced number) were observed on day 14
after intracerebroventricular colchicine injection. Early pathogenetically substantiated correction with citicoline, thiocetam and
HSF-1 significantly reduced the indicators of GFAP* astrocyte activation (density, area, and cytoskeletal protein expression) in
the basal magnocellular nucleus compared with untreated animals; however, these parameters remained elevated relative to
sham-operated controls. In the basal magnocellular nucleus, neuroprotective intervention with citicoline, thiocetam, and HSF-1
prevented the development of process-related morphological patterns characteristic of rats following intracerebroventricular
colchicine injection, although the resulting changes did not reach the levels observed in sham-operated animals.

OpHa 3 nowwmpeHnx Mogenen Ans BigTBOPEHHS LiNoro
KOMMMeKCy NaTonorivyHyX NPOLECiB, LLIO CyNpOBOMKYOTh
HenpoaereHepaTuBHi CTaHu, peanisyeTbes iHTpaLepe-
OpoBeHTpUKyNapHuUM BBefeHHAM (IL|B) Hu13bknux o3
konxiuuHy [1]. Llen ankanoig nowwkomKye akcoHanbHumn
TPaHCMOPT, CNPUYMHSOYU PO3BUTOK OKCMOATUBHOIO
CTpecy Ta HeWpo3ananeHHs, ypaxeHHs CUHaNTUYHOI
nepefavi, opMyBaHHS MITOXOHAPIANbHOT ANCHYHKLT
Ta MopyLUeHHs npoteocTasy [2,3].

B ekcnepumeHTi Ha TBapuHax Takuin crocid BigTBo-
PeHHS! HepoHarbHOI 3armbeni KniHiYHO CynNpOBOMKYETLCS
BTPATOHO 30aTHOCTI 40 HABYaHHS i NOTipLUEHHSIM MOKa3HUKIB
TecTiB y nabipuHTax [4]. Came ToMy KOnXiLyH-iHAyKOBaHy
HEMPOAECTPYKLi0 BU3HAYaOTb SK MOAEMb CnopaanyHoi
AeMeHLUji anbLrermepiscbKoro Tvny [5].

BaxnmBol naHkow naToreHe3y BUHUKHEHHS Ta
NPOrpecyBaHHs KOTHITMBHUX pO3nagiB i eKCnepuMeH-
TanbHUX TBapWH, SiKi 3a3HanM BNUBY Yy MeXax 3acTo-
CyBaHHs Uiei mogeni, N y XBOpPMX Ha BiK-acoLiioBaHi
HelipopereHepaTuBHi XBopobu (xBopoba Anblirenimepa,
lMapkiHCoHa) € XxoniHepriyHa AMCGYHKLIS KOpU MO3KY.
B ii ocHoBi — MacuBHa 3arubent HelipoHiB 6asanbHoro
marHouentonspHoro sapa (BMA) sik knto4oBoro fxepena
aueTUnXoniHy B HEOKOPTEKC [6]. I3 3acTocyBaHHSAM METO-
[iB HeipoBi3yanisaLlii ronoBHOMO MO3KY MtofeN nokasaHo,
WO AereHepaTuBHi 3MiHU B L CTPYKTYpPi NOYMHAIOTb
BUHUKATY LLIE Ha AOKMIHIYHOMY eTani po3BUTKY AeMeHLT
[7]. BigTak, DocnimKeHHs MexaHi3miB 3arnbeni HeMpoHiB
BM#A € BaxnunBmMm BiomeanMyHUM 3aBOAHHAM, OCKINbKU
MakcumMaribHe 30epexeHHst Moro KMiTMHHOI nonynsuii
CTBOPIOE MIArPYHTS ANS BiAHOBMNEHHS XOMiHEPriYHOro
AediLmTy KOpK FONOBHOTO MO3KY Ta CMPUSIE NMOKPALLEHHIO
KOTHITUBHMX BnacTmBocTen [8].

[MokasaHo TaKoX, IO HerWpoHarnbHa OeCTpPyKLis,
o cnpuunHera ILB konxiunHy (sK i npy HU3Ui Ha3-
BaHUX HeWpoaeHepaTBHUX XBOPO6), acoLlETLCS 3
BUpaxeHot aktusauieto actpornii [9,10,11]. OcTaHHi,
SK BiOMO, € BaXIMBUMU KNiTUHaMK, Wo 3abe3nedy-
0Tb HEPOHU EHEPreTUYHUMK pecypcamu, CnpusioTb
afleKBaTHill CUHaNTWYHIA Nepegadi, 6epyTb y4acTb y
NiATPUMLi BOGHO-EMeKTPONIiTHOro 6anaxcy B iHTepCTULi
mosky [12,13,14,15].

OTxe, iXHI NPOTEKTOPHWIA NOTEHLian Ans HENPOHIB
6e3cyMHIBHWIA, ane, 3BaXal4n Ha CyyacHi JaHi woao
TPaHCKPUMTOMHUX NPOiniB, BU3HAYAIOTb TAKOX HENPO-
TOKCUYHUIA (DEHOTUN acTpoumTiB (Tak 3BaHun Al-ceHo-
TWN), LLIO XapaKTepu3ytTbCs NPOAYKLIE npo3ananbHmuX
LIMTOKIHIB | MOXYTb NOrMMGMIoBaTH HEpoLecTpyKLito [16].
Ba 6GinbLue, A. Kisucka et al. nokasanu XpoHomnorivyHui
acneKT akTMBaLlii pi3HVX MiATVNIB aCTPOLMTIB Ha MpUKNagi
TPaBMM CMWMHHOMO MO3KY. [JocnigHWKy BCTAHOBWMK, LLO
MPOTArOM NEPLLIOTO TWXKHS BiNbLLEe aKTUBYHOTHCS FeHN Npo-
3ananbHux A1-acTpouuTiB, @ eKCNpecis reHiB i Binkis, LWo
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XapaKTepuayroTb NPOTU3aNarnbHWA | HEMPONPOTEKTOPHI
heHoTun A2-KniTUH, NOYMHAE NepeBaxaTy BXe Ha apy-
roMy TWXKHI MiCNs ekcnepyuMeHTanbHoi Tpasmu. Haykosi
nigcyMmyBanu, WO nicns Aii NOWKOMKyBanbHOMO areHTa
4acoBUIN PaKToOp € KPUTUYHUM Anst MogynsLii peakTus-
HWX aCTPOLMTIB Y iXHi HEMPONPOTEKTOPHI heHoTHNM [17].

HesBaxatoun Ha Te, WO 3aCTOCYBaHHS! FTEHOMHUX
i MPOTEOMHUX METOAMK CTae MOLUMPEHILLNM, PYTUHHE
MopdonoriyHe OLiHIOBaHHS acTPOLIMTapHOI BignoBigi Ha
Aito NOLLKOMKYBaNbHUX (PakTopiB y MO3KY INULLIAETHCS
aKTyanbH1UM | JOMOBHIOE Ha3BaHi HayKoBi Nigxoau. Tak, Ha
aymky M. V. Sofroniew, neBHi korMBaHHS MOMEKYNAPHOI
ekcnpecii Ta yHKuUii kniTMHKM 6e3 3MmiHK Tl Mopdhonorii
MOXYTb OYTV TMMYacoBUMM, i iX cnig Bigpi3HATY Big pe-
AKTVBHUX aCTPOLMTIB, LLO XapaKTepu3ytTbCs CTarumMm
MOPCOMOriYHUMM i opraHidauinHnmm 3miHamun [18]. B
OKPEMMUX OOCMIMKEHHSIX MOKa3aHO HEeAOCTaTHICTb Ta-
KOTO po3noginy peakTUBHKUX acTPOLMTIB, OCKINbkM Ans
HUX OMMCaHO MeBHI MOPOMYHKLiOHaNbHI Nepebynosu
3aneXHO Bif, 3aXBOPOBaHHS abo MOLUKOKYBabHOrO
dhaktopa. OTxe, CNEKTP KMITUHHUX NepebyaoB Lboro
BUAY rMii € 3Ha4HO wwpLumm [19].

Y pocnimxeHHaX MopdororiyHnX Nposieis acTpoLm-
TapHOI peakui, Lo 3a3BnYali OLiHIOTb 3@ A0MOMOrOR
iMyHOMO3MTUBHOCTI A0 LTOCKeneTHoro Ginka GFAP (glial
fibrillary acidic protein), knto4oBe 3Ha4YeHHs Mae 3acTo-
CyBaHHSI CTaHAAPTU30BaHUX METOAIB KOMM KOTEPHOTO
aHanisy 306paxeHb. BUKOp1CTaHHS Cy4acHux nporpam i3
BIOKPUTVM KOAOM, SIK-OT ImagedJ, y noeaHaHHi 3 Makpoca-
Mm 3abe3nevye aBTOMaTU30BaHUI Ta 00’ EKTVBHUIA Miaxig
[0 KifbKICHOTO OLiHIOBaHHA CTPYKTYPHWUX NapameTpis
aCTPOLMTIB: NMOLLi KNITWHHOIO Tina, KinbKoCTi Ta A0B-
XWHW BIOPOCTKIB, iIHTEHCUBHOCTI eKcrpecii Mapkepa Ta
LUiNbHOCTI KNITWH. Takuii METOAONONYHMIA NiaXia MiHIMi3ye
Cy0'eKTUBHUI BNNWB [OCMIOHWKA Ta rapaHTye BUCOKY
BiATBOPIOBAHICTL pe3ynbrartis [20].

Merta po6otu

Onwucatu mopdponoriyHi ocobnuneocTi GFAP*-kniTH y
BMA ronoBHOro mMo3ky ekcnepymeHTanbHUX LLypiB 3a
YMOB pPaHHbOI MaToreHeTU4YHO OBrpyHTOBAHOI KOpEKLIT
LMTUKONiIHOM, TioLeTamoM i HSF-1 konxiuwH-iHagykoBaHoi
HempozaereHepadlii.

Martepianu i meToAU AOCAIAKEHHA

[o ekcnepumeHTy 3anyyunm 50 Lypis-camuis niHii Wistar
Bikom 10-11 micsuis. [usainH gocnigkeHHs nokasaHo
Ha puc. 1.

TBapuH yTpmyBanu 3a CTaHAapPTHUX YMOB BiBapito
HaB4anbHO-HayKoBOrO MeAMKO-NabopaTopHOro LEHTPY
3anopi3bkoro AepaBHOMO Meayuko-hapmaLeBTUYHOrO
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OpwuriHaAbHI AOCAIAXKEHHS

1 Tpyna1
0,9 % NaCl
(HeraTUBHMIN KOHTPONb) Konxiunn
Mpyna 2
”-'gB Mo3NUTUBHUI KOHTPONL
KONXiLWHY n
pyna 3 pyna 4 pyna 5
[eHb 2 m Liutukonin Tioyetam HSF-1

Crapt

Puc. 1. EKcnepumeHTanbHi rpynu TBapuH, LLO 3amyyeHi 4O AOCTIMKEHHS.

yHiBepcuTety. Matepianu, BUknageHi y cTarTi, po3rsHyTo
Ha 3acigaHHi Komicii 3 nutaHb Gioetvkn 3anopisbkoro
[lePXaBHOTO MeanKo-hapMaLeBTUYHOMO YHIBEPCUTETY,
nopyLLeHb He BusiBneHo (npotokon Big 06.02.2026 poky
Ne 2). MMig yac iHBa3MBHUX BTpyYaHb JOCTPUMYBanuChb
HaLjoHanbHUX «3aranbHWUX eTUYHUX MPUHLMNIB NpoBe-
[eHHs ekcriepuMeHTiB Ha TBapuHax» (YkpaiHa, 2001)
Ta MbKHapOAHWX NpaBui NoBediHKM 3 nabopaTopHUMK
TBapuHamu (Oupektusa 2010/63 €C €Bponencbkoro
napnameHTy Ta Pagm Big 22 sepecHsi 2010 poky «[1po
3axuCT npaB XpebeTHNX TBapUH, LU0 BUKOPUCTOBYHOTLCS
AN JOCNIOHUX Ta iHLWKMX HAYKOBUX LiNemny).

Mpoueaypy ILB 3 mkn 0,9 % NaCl (37 °C) abo pos-
YUHY KONXiLMHY (15 MKI pe4OBUHU, PO3YNHEHOT B 3 MK
0,9 % NaCl, 37 °C) BvkoHanv nig 3He6onoBaHHAM npena-
patom «Tenasony (TioneTami rigpoxnopwuz i 3onasenam
rigpoxnopug no 250 Mr y conakoHi) B 4o3yBaHHi 0,1 mn
Ha 100 r macu Tina BHYTPiWHbOOYepeBMHHO. Micue
iH'eKLjT (MPOEKLs naTepanbHUX LLUMYHOYKIB Ha MOBEPXHIO
yepena) BU3HAYEHO 3a [OMOMOIOK CTEPEOTAKCUYHOIO
atnacy Mosky Lypa [21], BTpy4aHHs TEXHIYHO 34iINCHUNN
3 BUKOPUCTaHHAM LMPOBOI CTEPEOTAKCUYHOI CUCTEMM
World Precision Instruments (CLLA).

Ha HacTynHy foby TBapuHam i3 rpyn Kopekuii (rpynu
3-5) po3noynHanu iHTpaneputToHeanbHe BBEAEHHS
npenapariB i3 HEMPONPOTEKTOPHOK aKTUBHICTIO B TaKuX
[o3yBaHHsX: rpyna 3 — 500 mr/kr umtukoniy (Ferrer
Internacional, SA, Spain); rpyna 4 — 250 mr/kr TioueTamy
(xombiHauis nipauetamy Ta TioTpiasoniHy 1:4, «ApTepi-
ym», Ykpaina); rpyna 5 — 200 mkn/kr haktopa TennoBoro
woky-1 (HSF-1; recombinant, «Sigma Aldrich», CLUA).
PevoBwvHy BBOaMnM npotsirom 14 aHie 1 pa3 Ha fooy.

Ha 15 geHb nicns npoueaypv ILIB dizionoriyHoro pos-
YuHy abo KOMXIiLWHY eKCrepPUMEHTanbHNX TBapyH BUBO-
VN 3 eKCNEPUMEHTY AeKaniTaLlieto nig 3He6oMoBaHHAM
TioneHTanom Hatpito (120 Mr/Kr BHYTPILLHBOOYEPEBUHHO).
MMicns Lboro HeraHo BUIyYanm rofloBHUIN MO30K, TKaHWUHY

Matonoria. Tom 23, Ne 1(66), ciueHb - KBiTeHb 2026 p.

Kineupb

Heiiponporekuis
14 pHiB

AKOro cpikcyBanm B po3umHi ByeHa. 3pasku 3HeBOAHOBaNM
Ta roTyBanu 10 nepemilLieHHs B napannact. Hagani Mo3ok
eKCrepUMEHTarnbHIX TBApUH 3a1Banu B napannacrosi
6noku, 3 akux Ha Mikpotomi «Microm-325» (Microm
Corp., HimeyunHa) pobunu rictonorivHi 3piau CTpyKTypu
BM#A 3aBToBLIKK 5 MKkM. TonorpadiyHy opieHTaL;to y L
CTPYKTYpi MO3KY 37iCHIOBANM 3a AOMOMOIO CTEpPe0Tak-
CMYHOrO atnacy Mosky Luypa [21].

[0na MikpockoniYHOro iMyHOnyopecLeHTHOro
ouiHoBaHHs ekcnpecii GFAP y knitniax BMA ekcnepu-
MeHTanbHUX TBAPWH Ha NiArOTOBMEHI CEPINHI FICTONOTYHI
3pi3n nicns aenapadiHisadii, perigparauii Ta iHky6auii B
6nokysaneHomMy Bycepi (SantaCruz Biotechnology, CLLA)
HaHOCWIN NEpBWHHI MULWadi aHTWTINa 4o Lporo Ginka
Ta nuwanu ix y Bororii kamepi npu +4 °C Ha Hiuv. Micns
Lboro Ha go6pe BiamuTi B PBS (pH = 7,4) 3pasku TKaHUHU
MO3KY HaHOCWUIN BTOPWHHI NPOTUMULLIMHHI @HTUTINA, WO
KoH'toroBaHi 3 nyopoxpomom (FITC), i Lwe ButpumyBsanu
1 iHkyByBanu B TEMHI BONOri Kamepi 3a TemnepaTtypu
37 °C npotsrom roguHn. Hagani ckenbus e pa3 npo-
mMuBanu 3 npenapatamut y PBS i HaHOCWUIU MOKPUBHE
cepefoBuLLE. YCi aHTUTINA 3aCTOCOBAHO 3a iHCTPYKLisiMU
BupobHuka (SantaCruz Biotechnology, CLUA) [22].

IMigrotoBneHi y Takui cnocib 3paskut TKaHWHU MO3KY
eKcrepuMeHTanbHUX LLypiB aHanisyBanu Ha Mikpockoni
Axiolmager-M2 («Carl Zeiss», HimewunHa), skun goaat-
kOoBO obnagHaHui undposoto kamepoto AxioCam-ERc
5s («Carl Zeiss», Hime4unna). [ins Bidyanisauii cne-
umdivHoro ciTiHHA dnyopoxpomy (FITC) npoueaypy
MiKpOCKONii BUKOHAHO 3 BUKOPUCTaHHAM CBITNOinsTpa
38HE. 306paxeHHs BMA 36epiranu sk mikpodotorpadii
[NSt HACTYNHOTO OMNpaLioBaHHs! 32 AOMOMOTOH0 IHCTPYMEH-
TiB nporpamu ImagedJ B HaniBaBTOMaTUYHOMY PEXMMI.

OujHtoBanm Taki NoKasHUKK:

— LWIMbHICTb IMYHOMO3UTUBHMX KMITUH (KiNbKICTb
KMNiTWH, MogineHa Ha oLy Kagpy) i3 3aCTOCyBaHHAM
iHcTpymeHTy Analise particles [23];
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2A

2B

2D 2E

- M0LLA iMYHOMO3MBHUX KNITWH;

- CKOpUroBaHa 3aranbHa KniTMHHa ryopecLeHLis
(Corrected Total Cell Fluorescence, CTCF); pesynsrar Bu-
paarni B yMOBHUX ofiuHULIAX iMyHodnyopectieHuii (O, m)
Ta oBuncnioanm 3a popmynoto: CTCF = ID, = (S x ID),
Ae ID, — iHTerpoBaHa ONTUYHA LWiMbHICTL iMyHOMO3N-
TUBHOI KMITUHM (BU3HAYeHa aBTOMaTU4HO B Imaged),
S — nnowa KniTMHY 3 NO3UTMBHOK (PITyOPECLIEHLIE;
ID, —iHTerpoBaHa LWinbHICTb COOHY (3 KNITUH, L0 He Mari
dnyopecuerTHoro curHany). CTCF BukopucToByBanm sik
HaniBKINbKICHY XapakTepuCTUKY A OLHIOBAHHS BMICTY
MiyeHoro Gifka B OKpeMMX KIiTUHaX;

- METPUYHI NapaMeTpu BiAPOCTKIB acTpouuTiB (Kinb-
KiCTb | JOBXMHA) 00YMCIUMM 3a AOMOMOrOK NariHy
Sceletonize 1 iHcTpymeHTy Analyze skeleton [24].

CTaTCTMYHO pesynbTaTit onpawuoBany, 3acToco-
Bytoumn kputepint Lanipo-Binka ans ouiHOBaHHS HOp-
ManbHOCTi po3noginy Bubipku. 3anexHo Big Lboro Ans
OLLiHIOBaHHS OCTOBIPHOCTI BigMIHHOCTEW NOKa3HUKIB MiX
eKCnepuMEHTanbHMM rpynamu TBapyH BU3Havanm abo
koediuieHT CTbtogeHTa () — Ans BuBipKk1 3 HOpManbHUM
po3noginom aaxwx, abo kputepint ManHa—BiTHi (U) —ans
BMOIpKK, aHi SIKOI He BiANOBIAAKTbL 3aKOHY HOPMarbHO-
CTi. Ak 4OCTOBIpHI BU3HaYanu sigmiHHocTi npu p < 0,05.
Yci 064MCNEHHS BUKOHANW 3 BUKOPUCTAHHAM NiLeHsin-
HOro mporpamHoro 3abesneyenHs: Statistica (niueHsis
Ne JPZ8041382130ARCN10-J) Ta Excel 10.0 (Microsoft
Corp., CLLA).

PesyAbTati

Y pesyneraTti JOCNiMKEHHSI BCTAHOBIIEHO OCOBNMBOCTI
BrnuBy ILIB konxiuuHy, a Takox edhekT paHHbLOro naro-
rEHETUYHO 0BrPyHTOBAHOTO HEMPOMPOTEKTOPHOTO BTPY-
YyaHHs Ha mopdponorivni napametpu GFAP* actpouuTia
y cTpykTypi BMA ekcnepumeHTanbHuX LWypis (puc. 2).
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Puc. 2. Excnpecis GFAP y kniTnHax BMS ekcnepumeHTanbHux TBapuH. A: y wwypis rpynu 1; B: y wypis rpynu 2; C: y wypis rpynu 3; D: y wypis rpynu 4; E: y wypis rpynn 5.

BcTaHoBneHo, WO WinbHICTb iMyHOMO3UTUBHUX
KNiTUH y TBapuH 2 ekcnepuMeHTanbHoi rpynu (3 ILB
KonxiumHy 6e3 kopekLii) 4OCTOBIpHO MepeBwLLyBana
BIZNOBIZHI NOKa3HWKY | XBHOOMEPOBaHKX LLypiB (rpyna
1), i rpyn 3, 4, 5 (3 Kopekuieto LiuTukoniH, TioueTamom i
HSF-1 BianoBigHo). Tak, NepeBuLLEHHS CTAHOBWIIO LLOAO
rpynn 1 — 56,3 %, rpynn 3 — 41,5 %, rpynn 4 — 47,6 %,
rpymu 5 — 27,5 %. BogHouac, NOpiBHSHO 3 HEraTvBHUM
KoHTponeM (rpyna 1) y TBapwH i3 3 i 4 rpyn Lein napameTp
[OCTOBIPHO He 3MIHWBCS, @ Yy TBapWH 5 rpynu LWifbHICTb
GFAP*-actpouuTiB y BMA gocTtosipHo Buwa Ha 22,6 %
(puc. 3).

AHania mopdonoriYHnx napameTpis iMyHOpeakTVB-
Hux 8o GFAP knitui BMA nokasas, Lo y TBapuH 2 rpynu
nroLla acTpouuTiB Yy Ui CTPYKTYpi MO3KY AOCTOBIPHO
6inbLua 3a 3HaveHHs rpymu 1 Ha 254,5 %. Y rpyni 3 uen
MOKa3HUK MepeBHLLyBaB KOHTPOmnb Ha 61,6 %, ane Ha
54,4 % Hkami, HixX y rpyni 2. Y rpyni 4 nnowa GFAP*-kni-
TvH Ha 80,8 % 6inblua 3a BiANOBIAHY XapaKTepPUCTUKY
acTpouuTiB Lwypi rpynu 1iBogHovac Ha 49 % MeHLua, Hix
y rpyni 2. 3ayBaXumo, L0 AOCTIMKEHUI NapaMeTp y rpyni
5 MOpPIBHAHO 3 KOHTPONEeM AOCTOBIPHO HE BiApI3HABCS,
ane LoAo rpynu 2 3adikcoBaHO 3HWXKEHHS Ha 67,4 %.
Pa3zom i3 TuM, nnoLLa iMyHOKOMMETEHTHMX KNiTuH y BMA
TBapWH i3 kopekuieto HSF-1 cyTTeBo MeHLLa, HiX Y LLypiB,
SKi OTPUMYyBanM uuTukoniH (Ha 39,6 %) Ta TioueTtam (Ha
56,2 %) (ma6n. 1).

MokasHuk CTCF no GFAP B actpouutax BMA'y rpyni
2 nepesWLLyBaB rpyny MOPiBHAHHSA (XMBHOOMNEpPOBaHi
wypu) Ha 193,4 %. Y rpyni 3 iHTEHCUBHICTL hriyopec-
LieHuii Mi4yeHOro npoTeiHy y AOCHimXeHUX KNiTUHax
Ginblua 3a KoHTponb Ha 89,2 %, ane Ha 35,5 % HWxua,
Hi>K y rpyni 2. Y rpyni 4 piBeHb ekcnpecii GFAP Ginbui
Ha 135,9 % wopo rpynu 1, ane 3anuwascs Ha 19,6 %
HVDKYMM, HIX Y TBAPWH TPynK 2, CTaTUCTUYHO HE BIiapi3-
HSIBCS Bif BignoBigHOrO napameTpa Lwypis rpynu 3. Y
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Tabauus 1. MokasHuku ekcripecii GFAP y cTpykTypi 6a3anbHOro MarHoLEentonsipHoro sigpa y Lypis ekcriepumeHnTansHux rpyn, Me [Q1; Q4]

OpwuriHaAbHI AOCAIAXKEHHS

MapameTp, oAUHMLI BUMipIOBaHHA Mpyna 1 Mpyna 2 lpyna 3 Fpyna 4 Fpyna 5

Mrowa iMyHoNo3nTMBHUX KNiTUH, MkM? 16,30 [10,00; 28,57] 57,79 [40,37; 84,66]' 26,34 [16,69; 39,22]'? 29,48 [18,41; 40,29]"2 18,86 [15,62; 24,2723

CTCF, Og,, 1409,00 4133,91 2666,39 3323,65 2283,20
[863,05; 2361,03] [2506,13; 8464,77]' [1867,10; 4108,54]"* [1771,89; 4904,39]"? [1582,14; 3012,89]" %%
KinbkicTb BiApOCTKIB iMyHONO3NTUBHIX 4 [4; 5] 101;2] 3[3; 412 2[2; 3]'23 3[3; 4]24

KNiTWH

[oBxuHa BigpocTKiB iMyHonosuTueHUX 8,40 [5,31; 12,83] 24,26 17,27, 37,59]"  5,91[3,97; 9,18]"2

KINITUH, MKM

9,14 [5,53; 14,182 6,57 [5,00; 10,2524

1: Biporiana pisHuusa nokaskmkis (p, < 0,05) wopo rpynu 1; 2: BiporiaHa pisHuLa nokasukis (p, < 0,05) wopo rpynu 2; 3: BiporigHa pisHuLA nokasHukis (p, < 0,05)
wono rpynu 3; 4: BiporigHa pisHuus nokasHukis (p, < 0,05) wopo rpynu 4.

3 0,000700
0,000600
0,000500
0,000400 4 500336

0,000300

0,000200

0,000100

0,000000
Mpyna 1

Puc. 3. Winbricte GFAP*-kriiTuH y cTpykTypi BMS LWypiB excnepumeHTanbHIX rpyn. *: AOCTOBIPHA Pi3HULA LWoao nokasHuka rpymv 1, p < 0,05; #: gocTosipHa pisHuLs wono

nokasHuka rpynu 2, p, < 0,05.

rpyni 5 el napameTp ekcrpecii uuTockeneTHoro Ginka
KnitH BMA GinbLUmniA 3a KOHTPOIbHI 3HAYeHHs Ha 62 %,
ane HWx4niA 3a rpyny 2 Ha 44,8 %. 3ayBaxvmo, Lo B
BMA HSF-1 acouitoBaBcs 3 4OCTOBIPHO HMXKYMM PiBHEM
GFAP-ekcnpecii, Hix iHLWi HerponpoTekTopu: Ha 16,8 %
HWBKYe, HiX Y rpyni 3 LMTUKoniHOM, Ha 45,6 % nopiBHsHO
3 Tiouetamom (mabn. 1).

KinbkicTb BigpocTkiB GFAP*-knitH BMA y TBapuH 2
TPy NOPIBHSIHO 3 BIAMOBIAHUM 3HAYEHHAM LLypiB 1 rpynu
Ha 75 % meHLua. Y rpyni 3 uei napameTp Ha 25 % Hx4mui
LLIOA0 KOHTPOIHO, X04a NepeBuLLYyBaB 3HAYEHHs rpynu 2
BTPUYi. Y WwypiB rpynu 4 us MopdponoriyHa xapakrepuc-
TWKa BABIYI MEHLa 3a 3HaYeHHs rpynu 1, npoTe BABIYi
BULLA, HX Y rpyni 2. MopiBHSAHO 3 rpynoto 3, Lien napameTp
iMyHOpPEaKTUBHWX aCTPOLMTIB Hk4niA Ha 33,3 %. Y rpyni
5 kinbkicTb BigpocTkis GFAP*-rmii BMA Ha 25 % meHwa,
HXX y KOHTPOII, O4HaK BTPYYi NepeBuLLyBasa piBeHb rpynu
2 i npu ubomy Ha 33,3 % Hkya, HiX y rpyni 4 (mabn. 1).

[JoBXuHa BigpOCTKIB iIMyHOPEAKTUBHIX acTpOLMTIB
y BMA wypis rpynu 2 6Ginblua 3a nokasHuk rpynu 1
Ha 188,8 %. BignosigHWit napameTp, WO BU3HAYMN Y
rpyni 3, AOCTOBIPHO MEHLLMIA 3a MOKa3HMK LLypiB rpynu 1
(Ha 29,6 %) Ta 2 (Ha 310,3 %). 3ayBaxumo, LLO BigpOCT-
ki imyHonoauTueHux go GFAP rniouutis BMA y rpyni 4
Manu CTaTUCTUYHO OHAKOBY LOBXWHY 3 BiAMOBIgHUMU
KNiTUHaMK KOHTPOIbHMX TBApUH (1 eKcrnepuMeHTarnbHa
rpyna) # HabaraTto KOpOTLLi 3a Taki cami acTpouuTh B
rpynax 2 (Ha 165,3 % ) Ta 3 (Ha 54,6 %). Y rpyni 5 usa
MopdhonoriyHa xapakTepucTika BiporigHo MeHLa 3a
BignoBigHe 3HaveHHs rpynu 1 —Ha 21,8 %, rpynn 2 — Ha

Matonoria. Tom 23, Ne 1(66), ciueHb - KBiTeHb 2026 p.

0,000525*

0,000412*#
0.000371" _4,090356* I
Mpyna 2 Mpyna 3 Mpyna 4 Ipyna 5

269,3 %, rpynu 4 — Ha 28,2 %, a NOpiBHSHO 3 rpymnoto
3 BCTaHOBMEHO CTaTUCTUYHO OGiNbLUMIA NapameTp — Ha
11,1 % (mab6n. 1).

06roBopeHHsA

Y pesynetati OCNIMKEHHS BCTAHOBIIEHO CPUSTAVBHI
BNMWB PaHHbOTO 3aCTOCYBaHHS LMTUKOMIHY, TioLeTamy
Ta HSF-1 i Ha KinbkicHi, i Ha SIKICHI NOKa3HWKK acTpouu-
TiB y BMA wypis ekcnepumeHTansHux rpyn. Lien dakt
aCoOL|IOETLCS 3i BCTAHOBIMEHUM PaHILLE 3HIDKEHHAM na-
pameTpiB HITPO3aTUBHOIO CTPECY (HITPUTIB Ta ekcnpecii
iNOS - iHgyumBenbHOi i30thopMmM CUHTa3M OKCUAY a3oTy)
Ta 3aranbHo KPaLLO BIDKMBAHICTIO HEVPOHIB y AOCHi-
[PKEHiI CTPYKTYpi MO3Ky JOCIAHUX TBAPWH [25].
MigTBepmXeHo, IO B OCHOBI NaToreHesy Hempo-
HanbHoi 3arnbeni npu ILB konxiumHy — 3ananexHs Ta
OKCMAATUBHUIN CTPEC, MITOXOHApanbHa AMCAYHKLIA Ta
eHeproAediumT, a TakoX rryTamaTHa ekcamToTOKCHY-
HicTb [2,26,27]. OTxe, hapmaKonoriuHi areHTu, Lo
MOXYTb BMIIMBATW Ha KIHOYOBI NATOTEHETUYHI NaHKku
nepebiry uMx npoueciB MOXyTb BNIMBATU Ha peak-
TWBHICTb | Mopdonorito acTpornii. Ha nigTBepmxeHHs
i€l OYMKV NOKa3aHo, WO B KynbTypi KMITUH LIUTUKOMIH
CNpWSE NMOKPAaLLEeHOMY BUXUBaHHIO acTpouuTIB, WO
3asHanu npookcugaHTHoro snnmey (H,0,). AsTopu
pO3LLMPUNN PO3YMIHHA MEXaHi3MIiB LibOro siBuLla, no-
KasaBLUK, WO HEMpPONpPOTEKTOP, KW 3acTocyBany, y
rnianbHMX KNiTUHaX BNAXBAB Ha eKCMpPecito PepMeHTy
kapgioniniHcuHtasn 1 (CRLS1). Biv € Baxnusum ans
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CUHTE3Y KapaioniniHy — hocdponiniay, KN € KNo4YOBUM
KOMMOHEHTOM MITOXOHAPIanbHUX MemOpaH, i B Takui
cnocib Bigirpae BaxnuBy porb Yy YHKLUii MITOXOHAPI,
BKIIOYAKOUM TKAHWHHE AMXaHHS Ta anonTto3 [28].

Pa3om i3 TUM, y pesynbtaTi ekcnepyMeHTanbHUX
pocnimkeHb J. A. Matamoros et al. BusBunu 36inbLueHHs
ekcnpecii GFAP y mo3ky gocnigHvx TBapuH Ha (hOHi
3acTOCYBaHHs LMTUKONIHY. [JocnigHukv noB’a3ytoTb Le
3 TUM, WO aKTWBaLlif HEMPONPOTEKTOPHOMO edekTy B
LIbOMY BUMaZKy CynpoBOAXKYETbCA MOAYNALIE (OYHKLIN
aCTpPOUMTIB TaK, LLO BOHU CMIPUYUHSOTb MPSIMi 3aXUCHI
ehekTU, SK-0T Binblue BMBINbHEHHSI HEMPOTPOMIYHMX
thakTopis, 36iNbLUEHHS NOCTaYaHHS eHeprii 4O HENPOHIB
TOLLO, 3anycKaloTb HenpsaMi 3MiHW (MOrMUHAHHS ryTa-
Marty, peopraHisaLis eHepreTUdHMX LUNsXIiB, Modynsuis
cuHanTuyHoi nepepadi) [29]. Mig vac Haworo gocni-
[DKEHHS! BCTAHOBWNM CTaTUCTUYHO 3HaYYLLi BiAMIHHOCTI Y
LLYpiB rpynu 3 NOPIBHAHO 3 KOHTPOMEM, i Lie MiATBEPAXYE
HaBe[EeHi BUCHOBK!.

[ns TioueTamy (30kpema i Anst OAHOrO 3 MOro aKTUB-
HVX KOMMOHEHTIB MipaLeTamy) OnMcaHo TakoX BUPaXEeHi
@HTUOKCWAAHTHI BMACTUBOCTI, EHEPrOTPONHY Ait0, 8 TaKOX
MOXIMBICTb BMIMBATY Ha KarbLji€Bi KaHanu, Lo Mae No3u-
TVUBHWIN ePEKT Ha BUPXKEHICTb NPOLIECIB EKCANTOTOKCUY-
Hocri [30,31]. LLlogo BnnmBy Ha acTpoLuTL, BCTAHOBMEHO:
(hapmakonoriyHa fis nipauetamy 3anexuTb Bif Yacy 1oro
abcopbLii KniTYHOH. 3 HAKOMMYEHHSIM HEMpOMNPOTEKTOpa Y
KNiTWHI MOCWIIOBABCS MOr0 BMNIMB Ha 3ararnibHe BUXKVBAH-
Hsl acTpornii B ymoBax il MOLUKOAKyBarbHOro daktopa
(6akTepianbHoro ninononicaxapuay). Kpim Toro, nigTsep-
IDKEHO cTabinisauinHMin BNMB Ha MITOXOHAPIT, MiHIMi3aLlito
ylKomkeHb actpouuTapHoi JHK yepes npurHiveHHs
TpaHcroKaLlii MiToxoHapianbHOi eHaoHykneasn G oo sapa.
Llenn ecbekT cnpusiB 3MEHLLEHHIO Kacna30-He3anexkHoro
anonTo3y B AOCMMKEHUX rnioumTax [32].

3ayBaxuMmo, L0 cepef TpbOX HEMPONPOTEKTOPIB, SKi
3aCTOCOBaHi Nif Yac AOCMIMKEHHS, HaNBiNbLL BUPaXKEHWA
echekT MaB HSF-1. Xoua nokasHWK LWinbHOCTi acTpoumTiB
y BMA Mo3ky cTaTncTyHO BinbLUmi, HiXK Y KOHTPOIbHUX
TBapWH, MOPCOIOriYHi MapaMeTpy NoLLi iMyHOKOMMe-
TEHTHUWX KNiTWH Ta cTyneHs ekcripecii B H1ux GFAP wypis
PYMu 5 CTAaTUCTUYHO MEHLLI, HiXX Y TBAPWH, KM BBOAWUIN
LIMTVKOMIH i TioueTam (puc. 2, mabn. 1).

AK BiAOMO, TPaHCKPUNUIAHWIA (haKTop TENSI0BOro
woky-1 (HSF-1) € uneHom poanHn [JHK-38’a3yBanbHNX
GinkiB, WO ONOCepeKoBYTb TpaHCKpUMLito Ginkis
Tennosoro woky (HSP) ana npaBunbHOrO 3ropTaHHs,
TpaHCMopTyBaHHs Ta Aerpaaauii HenpaBWTbHO 3rOPHYTUX
GinkiB y BignoBiab Ha pi3HOMaHITHI cTpec.

Llen Ginok BuB4anu Takox nig vac Garatbox gocni-
[DKeHb, LU0 MPUCBSYEHI OLHIOBaHHIO 3ananbHoI akTueaLii
acTpoumTis i voro yyacTi y koneepcii A1-nigtuny B A2.
Tak, L. Li et al nokasanu, wo aktueauis HSF1 3HayHo
npurHivyana aktmeHicte MAPK (miToreH-acouiioBaHoi
nporteiHkiHaan) i NFKB (saepHoro dakTopa kB), Lo signo-
Bifanu 3a perynauijto ekcnpecii C3-KoMNoHeHTa cucTemm
komnnemeHTy (C3). ABTOpU MOSICHIOTH Lie LUMPOKOK
naniTpoto rexis, Ha ki Bnnmeae HSF1, Lo BUABNSOTH 3a
eKcrpecieto BignosiaHux Ginkis. Lle, Hanpuknaa, npurHi-
YeHHs TpaHckpunuii IL-1B, TNF-a, ranbMyBaHHs akTvsaLi
iHdonamacomut NLRP3. MapanenbHo Ler 6inok ctumynioe
€KCrpecito Takux LWwanepoHis, sk HSP40, HSP70 i HSP9O,

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

TOMY AOCTIAHUKM He BUKINoYatoTb HSP-3anexHi mexaHis-
MU iHriByBaHHsa C3 y peakTvBHMX acTpoumTax [33].

OTxe, pesynsTaTi HaLIOro JOCTIMKEHHS CBigYaTh,
Lo BCi TPM HEWPONPOTEKTOPU: LIMTUKOIIH, TioLeTaMm i
HSF 1 — MozyntoroTh Kto4OBi NAaTOrEHETUYHI NaHKK, NOB's-
3aHi 3 aKTUBALlEO acTPOLMTIB, 30KpEMA OKCUAATUBHWIA
i HITPO3aTMBHMI CTPEC, 3ananeHHs Ta eHeprogediLuT.

OKpeMOo HaronocyMo Ha MexaHi3aMi eKCalTOTOKCHY-
HOCTI, ockinbkn came aktuauis NMDA-peuenTopiB i
MOB'AA3aHe 3 Heto MiABULLIEHHS BHYTPILLHBOKIITUHHOTO piB-
HS KanbLiit0 BU3HAYaOTh SK BaXIIMBUIA (hakTop akTuBaLlii
actpouuTie. Cepen 3aCTOCOBaHWX Y MexXax AOCHiMKEHHS
npenaparis 415 TioLeTaMy OnmMcaHo No3vTUBHUIA BMIMB
Ha nepebir Liboro NaTonoriYHoro npowecy. Tak, nokasaHo,
Lo nipauetam (OAWH i3 MOro aKTUBHMX KOMMOHEHTIB)
ranbMye KarnbLii-3anexHi yLWKOmKyBasbHi kackaaum Ta
npoayKyBaHHS 30ymKyBarnbHUX amiHOKCTOT [32].

MMopi6Hi echexT 3adhikcoBaHO i B pasi BUKOPUCTAHHS
6inbw cneundiyHoro Gnokatopa NMDA-peuenTopis
(NMDAR) — memaHTuHy. Tak, S. K. Mishra et al. noka-
3anu, WO nonepeaHe BBEAEHHS MEMAHTUHY 3MEHLLYe
ekcnpecito GFAP, a Takox pieHi TNF-a, IL-10, iNOS i
kacnasau-3. Lle cynpoBomKyBanocs 3HWKEHHSM eKcrnpecii
cyboavHuue NMDAR Ha actpoumtax i BigHOBMEHHSAM
kanbuiesnx curHanbHux wnsxie (CaMKlla, CREB), wo
nigTBepmxye TicHu 38’30k Mix perynsuieto NMDAR i
PEaKTVBHICTIO acTpouuTis [34].

BucHOBKHM

1.Y 6azanbHOMy MarHoLEeNKNSApHOMY SApi ekcnepu-
MeHTarnbHVX TBapyH Ha 14 foby nicns iHTpaLepebpoBeH-
TPVKYNAPHOI iH EKL|iT KONXiLMHY BUSIBMSIOTB rinepTpodito
Ta rinepnnasito acTpouuTiB i3 MiABULLEHO eKCrpecieto
GFAP, 3miHoto Mopdonorii BigpoCTKiB (MOLOBXEHHS,
3MEHLLEHHS KiNbKOCTIi).

2. PaHHs naToreHeTn4HO OOI'pyHTOBaHa KOpeKLis
umTHKoniHoM, Tiouetamom i HSF-1 gocToBipHO 3HIXKYeE
nokasHukm aktusauii GFAP*-acTpounTiB (LinbHICTb, nio-
L2, eKCrpecist MTOCKeNeTHOro NpoTeiHy) y 6asansHomy
MarHoLentonsapHoMy sapi MOPiBHAHO 3 HENiKoBaHUMU
TBapuHaMu, OAHaK BOHW 3amnvLIATLCA NigBULLEHUMI
LLI0A0 XMBHOONEPOBAHOMO KOHTPOIH).

3. Y 6asanbHOMY MarHoLentonspHoOMy api Herlpo-
MPOTEKTUBHE BTPYYaHHS LIUTUKOMIHOM, TiOLETaMOM Ta
HSF-1 3anobirae BUHUKHEHHIO NaTEpHY 3MiH BiLpPOCTKIB,
L0 XapaKTepHi Ans LypiB nicns iHTpauepebpoBeHTpu-
KyMsipHOI iH'eKLji KOnXiLyHy, NpoTe Liel xapakTep 3miH
He BiNoBiaae NokasHWkam X1GHOONEepOBaHMX TBAPH.
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EdeKTUBHICTb TPUMETA3MAUHY TpUBaAOi Aii (80 mr)

Y KOMNAEKCHIW aHTUaHriHaAbHIW ¢papmakoTepanii B nawujieHTiB
3 iLuemiuHOI0 XBOpPO6OIO CepuA Ta CTabiAbHOIO CTEHOKapAJElo,
3a pe3yAbTaTaMu YKpaiHCbKOro AocnipkeHHs GO-0D

0. A. KoBanb®*-F 0. M. MapxomeHKo®?ACEF M, 10. KonecHUKD3CEF, C, A. TuxoHoBa®*CEF

TAHINPOBCLKMIA AEPXABHUI MEAUYHUIA yHIBEPCUTET, YKpaiHa, 2AY «HauioHaAbHWI HAYKOBWI LEHTP «[HCTUTYT KapAiOAOTiT, KAIHIYHOT
Ta pereHepaT1BHOI MEAULIMHM iMeHi akaaeMika M. A. CTpaxecka HalioHaAbHOI akapeMmii MEAMYHKX HayK YKpaiHW», M. KB,
33anopisbkuil AepKaBHUI MEANKO-GapMaLEBTUYHUI YHIBepcUTET, Ykpaita, “OAeCbKMI HaLiOHAABHUIA MEAWNYHUI YHIBEPCUTET, YKpaiHa

A - KOHLENLiA Ta AM3aiH AOCAIAXEHHS; B - 36ip aAaHux; C - aHaAi3 Ta iHTepnpeTauis AaHux; D - HanucaHHs cTatTi; E - peparyBaHHs cTarri;
F - ocTatouHe 3aTBEPAXEHHS CTaTTi

KatouoBi croBa:
crabinbHa
CTEHOKapAif,
aHTUaHriHaAbHe
NiKyBaHHS,
onTumi3aLin
AiKyBaHHS IXC,
MPUXMABHICTb
AO Tepanii,
TPMMETa3UAWH.

Naronoris. 2026.
T. 23, Ne 1(66).
C.12:21

Keywords:
stable angina,
antianginal
treatment, CAD
management
optimization,
treatment
adherence,
trimetazidine.

Pathologia.
2026;23(1):12-21

12 ISSN 2306-8027

Meta po60Ti - OLiHWNTY KRiHiYHi 0cOBNMBOCTI MonyNsLii nauieHTiB 3 ilemivyHot xBopoboto cepust (IXC) Ta cTabinbHoto cTe-
Hokapgieto (CC), BUBUMTM cKNnaj Ta ehekTUBHICTb aHTUaHriHanbHOI Tepanii, y ToMy Yucni KomGiHaLii i3 TpuMeTasmanHoM
Of 80 mr (TM3 80).

Martepianu i metoau. GO-OD — TpumicsiuHe, HeiHTEpBEHLiNHe, obcepBalliiiHe GaraToLeHTPOBE NPOCNEKTUBHE AOCHIKEHHS.
[locnigHukv NpopoBXyBanu hapmakoTepanito BignoBigHO [0 Cy4acHWX pekoMeHaaLi LLOoAo ONTUMAasbHOT MeayKaMeHTO3HOT
Tepanii (OMT). Mg Yac cnocTepexeHHs naLieHTiB He BUKOHYBanM A0AATKOBI AiarHOCTUYHI @G0 MOHITOPWHIOBI NpoLeaypy.

Pesyastatu. Cepen 1529 nauiexTiB 10,5 % mamm @K |, 60,0 % — ®K I, 29,5 % — OK |ll; ognH aHTMaHriHanbHUin npenapat
oTpumysanu 28,5 % xsopux, Asa — 35,7 %, Tpu — 28,9 %. Knacuuri cumntomu cTeHokapaii 3adikcosaHo y 68,3 %, exsiBa-
nentvt — y 80,3 %. TpeTuHa nauieHTiB 3anuwanacs cuMnTomMHow (32,5 %) nonpu pesackynsipusadito. AptepianbHui TUCk
noHag 140/90 mm pr. cT. 3adhikcoBaHo Yy 67,6 % 06CTexXeHUX. ECheKTUBHICTL 3MiH Tepanii oLiHIoBanM y Takux rpynax fikyBaHHs:
1 — 6e3 TM3 paniwe, Bnepue npusHadeHo TM3 80 (n = 956); 2 — paHiwe otpumysanu TM3 (20 mr umn 35 mr), nepeseaeHi
Ha TM3 80 (n = 328); 3 — moHoTepanis beta-6nokatopamu (BB), nogaHo TM3 80 (n = 309); 4 — 6e3 bb i TM3 (n = 211),
ofHoyacHe npusHadeHHs bb i TM3 80; 5 — npuiimanu MoncuaomiH y Byab-skux kombiHauisix, NPOAOBXeEHO NikyBaHHS 6e3
060oB’s3koBoro fgogaeaHHs BB abo TM3 80 (n = 306). Yepes 3 micaui B rpynax 112 (p < 0,001), nounHatoum BXxe 3 Apyroro
Bi3WTY, BCTAHOBMEHO, L0 YacToTa Hanagis CC 3a TwkaeHb 3HM3unacs B 3,72 pasa Ta 3,33 pasa BignosigHo. Y 3 rpyni — B
3,29 pasa, B 4 — B 4,5 pasa. 3mMeHLMnaca YacToTa npuimMaHHst Hitpartie kopotkoi aii (HKL): y rpyni 1 —8 4,96 pasa, 2 -y 4,62
pa3a; 3 —B 4,24 pasa, 4 — B 6,93 pasa. Y rpyni 5 yactora Hanagis CC 3Hu3unacs B 4,22 pasa, arne noBifbHiLle, Hix B iHWKXX
rpynax; notpeba B HK[] — B 5,3 pasa, ane Ha choHi Mabke ToTanbHux 3miH y Tepanii (90,2 %) Ta BUKIIO4YEHHS MONCUAOMIHY
(28,4 %) 3a piweHHam nikaps. 36inbLumnacs YyacTka nNauieHTiB i3 BUCOKOK MPUXMABLHICTIO 4O NikyBaHHs: Big 1 4o 4 rpynu
HanpukiHLi cnoctepexerHs — 0o 48,0 %, 43,9 %, 46,6 % Ta 46,2 % BignosiaHo.

BucHoBku. Monynsuis xsopux Ha IXC, CC 3annwaeTbca CUMNTOMHO, HE3BAXarouW Ha NonepeaHio peBackynspusaLio Ta
NPUIAMaHHA MOHOTepanii Yv KOMBIHaLLiV aHTUaHriHaNbHWX NpenapartiB reMoAyUHaMiYHOI Aji. ToMy JOoUINBHO NEPErNSHYTU CXemMy
aHTWaHriHanbHoi Tepanii Ans gocarHeHHss OMT. JogasaHHs TM3 80 go 6yap-sikoi nonepeaHLoi KoMGiHaLi aHTUaHriHanbHNX
npenaparie abo nepexig i3 npuiAMaHHs iHwmx coopm TM3 Ha chopmy TM3 80 cnpusie CTaTUCTUYHO BiPOTiGHOMY MOKPALLEHHIO
KniHiYHOro CTaHy xBopux. MakcumanbHun no3nTMBHUIA edoekT Big foaaBaHHs TM3 80 go Tepanii 3adhikcoBaHo B rpyni 3
OfiHOYacHUM noyatkom Tepanii bb.

The efficacy of long-acting trimetazidine 80 mg in complex antianginal pharmacotherapy
in patients with coronary heart disease and stable angina pectoris according
to the results of the Ukrainian GO-0D study

0. A. Koval, 0. M. Parkhomenko, M. Yu. Kolesnyk, S. A. Tykhonova

The aim of the study was to evaluate the clinical characteristics of patients’ population with coronary artery disease (CAD), stable
angina, the composition and effectiveness of antianginal therapy, including combinations with trimetazidine OD 80 mg (TMZ 80).

Materials and methods. GO-OD was a 3-month, non-interventional, observational, multicentre prospective study. Pharma-
cotherapy was continued in accordance with current recommendations for optimal medical therapy (OMT). No additional
diagnostic or monitoring procedures were performed on patients.

Results. Among 1,529 patients, 10.5 % had CCS 1, 60.0 % — CCS II, and 29.5 % — CCS llI; 28.5 % received one antianginal drug,
35.7 % received two, and 28.9 % received three. Classic symptoms of angina pectoris were present in 68.3 % of patients, while
80.3% reported angina equivalents. One third remained symptomatic despite revascularisation (32.5 %). BP above 140/90 mmHg
was observed in 67.6 % of patients. The effectiveness of therapy optimisation was assessed in the following treatment change
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groups: 1 — without TMZ, TMZ 80 prescribed for the first time (n = 956); 2 — previously taking TMZ (20 mg or 35 mg), switched
to TMZ 80 (n = 328); 3 — beta-blockers (BB) monotherapy, TMZ 80 added (n = 309); 4 — without BB and TMZ, simultaneous
prescription of BB + TMZ 80 (n = 211); 5 — had molisodomine in any combination, continued treatment without mandatory ad-
dition of BB or TMZ 80 (n = 306). After 3 months in groups 1 and 2 (p < 0.001), starting from the second visit: the frequency of
angina attacks per week decreased by 3.72 times and 3.33 times, respectively. In group 3: by 3.29 times and in group 4 by 4.5
times. The frequency of short acting nitrates (SAN) consumption decreased: in group 1 by 4.96 times, in group 2 by 4.62 times;
in group 3 by 4.24 times and in group 4 by 6.93 times. In group 5, the frequency of angina attacks decreased by 4.22 times, but
slower than in other groups, and the need for SAN decreased by 5.3 times, but against the backdrop of almost total changes in
therapy (90.2 %), as well as the exclusion of molisodine (28.4 %) by the doctor’s decision. The proportion of patients with high
adherence to treatment (from groups 1 to 4 at the end of follow-up) increased to 48.0 %, 43.9 %, 46.6 % and 46.2 %, respectively.

Conclusions. The population of CAD, angina patients remains symptomatic despite previous revascularisation and the use of
monotherapy or combinations of haemodynamic antianginal drugs, which requires a review of antianginal therapy to achieve
OMT. The inclusion of TMZ 80 in addition to any previous combination of antianginal drugs or the transition from other forms
of TMZ to TMZ 80 is accompanied by a statistically significant improvement in the clinical condition of patients. The maximum

positive effect of including TMZ 80 in therapy is observed in the group with simultaneous initiation of BB therapy.

3a GaraTopiyHMK CTaTUCTUYHUMK OaHUMWK, MoLumpe-
HicTb iemiyHoi xBopobu cepus (IXC) B YkpaiHi cepen
KapAaianbHoi NaTonorii B NpakTuui CiMenHoro nikaps,
TepaneBTa NOCTyNaeTbCA NULLIE apTepiasbHili rinepTeHaii.
3a panrmmn ACC/AHA 2023 poky [1], nowmpeHicts IXC B
YkpaiHi craHoBuTb 4239-5131 Ha 100 TUC. HaceneHHs,
BABIYi NepeBWLLYOYM BiANOBIAHI MOKa3HWMKK, 3aikcoBaHi
B MNonbLyi Ta kpaiHax banTii.

3 iHLWOro 6oKY, CYTTEBE PO3LIMPEHHS AiarHOCTUYHUX
Bidyani3auifiHuX MOXNMUBOCTEeW, OLiHIOBaHHS BHYTPILU-
HbOKOPOHAPHOI disionorii, 36iNbWeHHs YacToTh pe-
BaCKynspu3auii Ha nonynsauinHoOMY piBHI NpusBenu Ao
MOKPALLEHHS PO3YMiHHSI YACTIEHHUX MEXaHI3MIB PO3BUTKY,
NPOrpecyBaHHs iemii Ta cTeHokapaii [2], KniHiYHO 3Ha-
YyLLOi 4aCTOTK CMIBICHYBAHHS KiNbKOX MEXaHi3MiB iLLeMmil
B OHOr0 XBOporo [3,4].

HepoouiHiBaHHS MPOrHOCTUYHOI 3HAYYLLOCTI NOTpe-
6u cneuianizoBaHuUX MigxoaiB A0 NiKyBaHHS 3anexHO Big
TWNy iwemii Ta iX NoegHaHHA NpU3BOAUTbL A0 BipOrigHOro
30iMbLLUEHHS YaCTOTV HECTIPUSATIIMBUX CEPLIEBO-CYANHHUX
nogin maike B 2,5 pasa [3]. Yctanenwii nornsag wono
nikyBaHHs CTEHOKapAii 3a 4ONOMOroto peBackynsipu3allii 3
[00aBaHHAM aHTVaHriHanbHoT Tepanii 3a noTpedu un 6e3
HEI BiAiNLLIOB B OCTaHHIX MiXKHApPOOHMX pEKOMEHZaLlisX Ha
ZPYryi NnaH, a onTUManbHy MeaMKaMEHTO3Hy Teparito
(OMT) Bu3HavatoTh y BinbLUil YaCTWHI BUNaaKiB sk Tepa-
Mito NePLLIOT MiHiT 3 NonepeaHbOIo peBackynspu3aaLicto 3a
noTpebu um 6e3 Hei [1,2].

3ayBaxumMo, IO JOTPMMAaHHS Takoi KoHuenuii B
YkpaiHi He CBig4MTb NPO Te, L0 B KPaiHi HEMAaE Cy4acHUX
MOXIIMBOCTEN peBackynsipu3adii. Tak, 3aBaskv 6eanpeLie-
[EHTHOMY PO3LLMPEHHI0 Mepexi penepaysiiH1X LeHTpiB
(cTaHOM Ha cborogHi — 62 LeHTpK), MONpY YMOBU BOEH-
HOTO Yacy, KinbKiCTb BUMaAKiB iHBA3VBHOI AiarHOCTVKM Ta
NepKyTaHHWX BTPyYaHb (YepesLLKipHe KOpOHapHe BTPY-
yaHHs, YKB) ctaHoBuna 76 344 y 2024 poui NopiBHAHO
347 342 y 2021 pouj, 36inbleHHs yactot YKB — 25 %
(2020-2024 pp.), a TakoX 3aBOSAKN MOKPALLEHHIO MOX-
NMBOCTEN iHTpaKopoHapHoi Bidyanisauii (3a aeskumu
daHumu, B 23 % UEHTpIB).

lNpoaHaniayBaBLLW MOXIMBI NEPEBaru PisHNX aHTUaH-
riHanbHUX Npenaparis, 3a JaHUMK Cy4acHUX AOCHimKeEHb
[2,5,6,7], MOXHa LiiTW BUCHOBKY, LLIO 3@ €PEKTUBHICTIO
BOHM 3iCTaBHI, Lie CTOCYETbCS | FeMOANHAMIYHO aKTUBHWX, i
HewTpanbHMX. ToMy NPUHLMNOBI NiAXoan €BPONencsLKOro
ToBapucTea kapaionoris (€TK, 2024) HaronowyioTb:
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HEMa€e OIHO3HAYHMX [OKasiB, LLIO OAWH Knac npenaparis
KpaLLMI 3a iHLUWIA 3@ NOKPALLEHHSIM CUMNTOMIB. 30Kpema,
eKcnepTyn NOpPIBHAMM TPaAULiAHI aHTUaHriHaNbLHI Npena-
paTyi Ta yMOBHO HOBI, @ MOKPaLLEHHs MPOrHo3y y pasi npu-
imaHHs 6eTa-bnokatopis (BB) 3 aHTUAHTHANBHO METOKO
BCTaHOBIEHO TiMbKW ANs rpynu NauieHTiB y NepLunii pik
nicns nepeHeceHoro iHapkTy miokapaa (IM). MauieHT
HalvacTiwe notpebye kombiHaLii npenapatis: nepLni
BMGip NikyBaHHsi — BB / aHTaroHicTu Kanbuito (AK) + apy-
WA aHTUiLLeMiYHWIA NpenapaT (TpumeTasuanH (TM3),
HiTpaTy Tpmeanoi gii (HTA), paHonasuH (P), HikopaHaun
(Hik)), ane siky came kombiHaLito npenapartie obpatu,
3anexuTb Big Npoginto XBOpPOro. Y KOXHOMo nauieHta
HalyacTilLe BU3Ha4arTb KOMDIHALLIH0 MEXaHi3MIB iLLeMi,
Ha ski Tpeba BNnMBaTK, BPaxXoBYOUM MPUXUIIBHICTD i
[OCTYMHICTb NiKyBaHHs [2].

Bepyun no yBarv HaBefeHi hakTu, akTyanbHUM € K-
HiYHe oujHIOBaHHs nonynsuii xsopux Ha IXC i ctabinbHy
creHokapgito (CC) B YkpaiHi Ans BU3Ha4YeHHs ocobnm-
BOCTEN KMiHIYHOI KapTUHK, L0 MOXe MOEOHYBaTU Pi3Hi
MexaHi3mu iLuemii Miokapaa; Le AacTb 3Mory npusHayaTu
Y1 3MIHIOBATU aHTUaHriHamNbHy Teparnito, BpaxoByH4m 40-
csrHeHHss OMT, couianbHOoi AOCTYNHOCTI Ta NPUXMIBHOCTI.

Merta po6otu

OuiHnTK KniHiYHI ocobnmBocTi nonynsuii nauieHTiB 3
iLleMi4HOK XBOpObOK cepus Ta cTabinbHOK CTeHoKap-
Ji€t0, BUBYUTY CKnaj Ta €OeKTUBHICTb aHTUAHTHANbHOT
Tepanii, y ToMy uyncni kKoMBiHauin i3 TpuMeTasugMHoOM
0[] 80 mr.

Marepianv i meToAU AOCAIAKEHHA

GO-OD (1C4-06795-067-UKR) — HeiHTepBeHLiHe, 06-
cepBalliiiHe GaraToLeHTPoBe NPOCNEKTUBHE TPUMICSUHE
JocnipxeHHs 3a yyvactio 1529 nauieHTiB. Yci nauieHTu
nignucanu iHopMoBaHy 3rogy Ha yyacTb. [etanbHy
XapaKTEPUCTVKY A13aiHy AocnigpkeHHs onybnikoBaHo B
cTartTi [8]. [ocnimKeHHs 3aiicHunn B nepiog 3 26 NToro
[0 16 nunHsa 2021 poky.

Kputepinn 3anyyeHHs — HasiBHICTb y ambynaTopHin
mMeaunyHin gokymeHnTauii giarHody IXC, CC. He 3a-
ny4anu nauieHTiB, SiKi Manu cepueBy HegoCTaTHICTb
IV NYHA, cynyTHe ypaxXeHHs LieHTparnbHOI HEPBOBOI
CUCTEMMU, TSDKKI YPAXKEHHSI HUPOK | NEYIHKM, L0 MOXYTb
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BMSIMHYTU Ha Nepedir i KNiHiYHy kapTuHy cTeHokapaii,
OHKO3aXBOPIOBaHHS, XipypriyHe BTPYYaHHS MEHLLE Hix
3a 1 Mmicaub A0 3anyyvyeHHs 40 AOCRIMKEHHS, BariTHICTb,
3MOBXVBAHHS ankoronemM Yy HapKOTUKaMU, TSHKKY Y
HEKOHTPONbLOBaHY rinepTeHasito (Al') (apTepianbHui T1ck
>180/110 MM pT. CT.), AEKOMMNEHCOBAHUI LIyKPOBWIA Jia-
6eT 2 Tvny, OTpUMyBanK iHCYMiHOTEPanito, NepeHecnun
iHCynbT abo iHbapKT Miokapza MeHLUe Hix 3a 6 micauiB
[0 3any4eHHsl, Manu apuTMii B aHamHesi.

[ocnigHuKiB NpPOIHCTPYKTYBanu NpoAoBXYyBaTu
CMOCTEPEXEHHS Ta NiKyBaHHS MauieHTiB BiANOBIGHO A0
CTaHOAPTHOI MPaKTUKA Ta MKHAPOAHWX peKoMeHZaLlin.
AHanisyBanv 4acToTy Hanagis cTeHokapgil, NpUAMaHHs
HITpaTiB KOPOTKOI Aji, MPUXWUIBHICTb OO aHTWUAHMIHAMBHUX
npenaparis, a TakoX 3aranbHy ePeKTUBHICTb | MepeHoc-
HicTb TpumeTaauguHy Of 80 mr (TM3 80). JocnimxeHHs
He nepenbavano BUKOHAHHS JOAATKOBUX AiarHOCTUYHMX
ab0 MOHITOpPUHIroBMX MpoLieayp. Jlikapi Mormu koperysatu
Tepanito BiAnoBigHO 40 CTaHAAPTHOI MPaKTUKK, & TAKOX Ha-
[JaBaTty pekomMeHaaLii oo moaudikaLlii cnocoby xuTTs.

Ons pocarHeHHs OMT 3a pilieHHsM nikyro4doro ni-
Kaps iHOMBIQyanbHO OLHEHO Ta NEPEernsHyTo Tepanito,
chopmMoBaHO rpynu 3miHu NikyBaHHS: rpyna 1 — 6e3
TM3 B aHamHesi, npuaHaveHHs TM3 80 Bneplue (956
naLjieHTiB); rpyna 2 — paHiLue npuiiMany ctapi opmynsuii
TMS3, nepeseneHi Ha TM3 80 (328 xBopux); rpyna 3 —
moHoTepanist bb, nopasanHs TM3 80 (309 oci6); rpyna
4 — 6e3 bb i TM3 B aHamHesi, ofHO4aCHe NPU3HAYEHHS
Bb i TM3 80 (211 obcrexeHnx); rpyna 5 — npuimanm
moncugomiH (M) y Byab-sikux komBiHaLisx, NPOAOBKEHO
nikyBaHHs 6e3 060B’A3k0BOr0 JoAaBaHHa Bb abo TM3 80
(306 nauienTi). MopiBHANM edekTBHICTL, Ge3neky Ta
NPUXMIBHICTb A0 NiKyBaHHS B rpynax 12, rpynax 3 i 4,
a TaKoX AMHaMIKy CTaHy nauieHTiB i Tepanii y rpyni 5 3a
TPUMICSYHWIA Nepiog criocTepexeHHs. [JoTpuMaHHs nai-
€HTOM PEXUMY NiKyBaHHSI OLiHIOBaNM 3a ONUTYBaNbHUKOM
npuxunbHocTi fo Tepanii [ipe [9].

CTaTUCTNYHWIA aHani3 JdaHuX 34iNnCHUNK 3a Aono-
moroto BGynoBaHux 3acobiB Microsoft Excel i nakety
npuknagHux nporpam SPSS 13.0. MMig yac ananisy
3aCTOCOBAHO METOAM OMMCOBOI CTAaTUCTUKM (ANS KiNbKic-
HUX 3MiHHUX OBYMCIIEHO TaKi MOKa3HUKK, SIK N, CepeaHe
apumeTMyHe, MediaHa, CTaHOAPTHE BiOXUMEHHS, Mi-
HIMYM i MakcumyMm, a Ansa KateropianbHyX — YacToTa Ta
yacTka (%)). HopmanbHicTb posnoginy AaHux nepesipunm
3a gonomoroto kputepito LLlanipo—Binka npw piBHi 3Havy-
wocri 0,01. Ans nopiBHAHHSA Migrpyn 3a KateropiansbH1Mm
3MIHHUMM BUKOPUCTAHO KpuTepiii xi-kBaapar lNipcoHa abo
TOYHWI KpUTEPIn Pilepa 3anexHo Bif BUKOHAHHS nepe-
AymoB aHanisy. [1ns nopiBHAHHS Nigrpyn 3a KinbKicHUMK
3MiHHUMW BMKOHaHO OAHOMAKTOPHWIA AUCTEPCINHUIA
aHani3 (OA) 3 HacTynHMM 3aCTOCYBaHHAM KPUTEPItO
MHOXMHHUX MOPIBHSHL ThtoKi. HOpManbHICTb 3anuLukis
[A nepesipvnu 3a gonomoroto kpuTepito LLianipo—Binka.
FAKLWO 3anunLLKK He BiAMoBigan HopmansbHOMY PO3roainy,
BuKoHyBanu [1A Ha paHrax. Yci Tectv 4Bo6iYHi, Sk cTaTuc-
TWMYHO 3HaYyLLi OLiHIoBanw BigMiHHOCTI npu p < 0,05 [12].

PesyAbTati

3anyJyeHi 4O JOCNIMKEHHSA NALEHT OTPUMYBanu BCi
rpynu npenaparis Ans NikyBaHHs aucninigemii, Al Lykpo-
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BOro AiabeTty, npodinakTnkin TPOMBOTUYHUX YCKIaAHEHD
[8]. Pasom i3 Tum, Gynum i cuMNTOMHI XBOpIi, TOMY i 3a
CyyacHUMU pekomeHaauismm [1,2], i cyTo 3 nikyBanbHO0
METOI0 BOHW MOTpebyBanu nepernsgy aHTWaHriHanbHoi
Tepanii ans gocsrHeHHsa OMT.

Xouya Le € rofoBHAM MEPLUMM KPOKOM HACTYMHOMO
nikyBaHHs CC, BpaxoByruM iHAMBIAyanbHi KNiHiYHi
0co6nNMBOCTI, YacTMHa NauieHTiB NoTpebyBana Takox
O[JHOMACHMX PaHHIX IHBA3MBHWX METOAIB AiarHOCTUKU Ta
nikyBaHHs1, i 6araTboM XBOPWUM $IK FONMOBHUIA 3axif no-
TpibHa 6yna came OMT. [lo uiei koroptv Hanexanu 151
(10,5 %) nauieHT i3 | dpyHkuioHanbHUM knacom (OK) CC,
857 nauienTiB i3 Il DK (60 %), siki notpebyBann OMT sik
MepLUOro eTany BTPyYaHHS, i Tifbky Ha Apyromy etani —
Bidyaniavjii U TpeaMmin-TecTy, 3anexHo Bif pesynsrartis
pesackynspuaadii. na xsopux i3 Ill @K CC (29,5 %),
kpim OMT, nikap ogHOYacHO AaBaB pekoMeHAaLlii LLoao
napanernbHoi NoAarnbLUOi AiarHOCTUKX XapakTepy ypa-
XeHb KOpOHapHUX apTepi. Bpaxosytoun paHille nepe-
HeceHun IM, nicna nepernagy aHTUaHriHanbHoi Tepanii
yactuHa xBopux i3 CC Il ®K (51,8 %) Takox notpebysana
iHBa3VBHOI AiarHOCTUKMN ypaxeHb (iHBa3nBHa KopoHapHa
aHriorpadis) i MOXnMBOI peBackynsapusadii, akwo OMT
He gocsarHyTo. OcobnmBoi yBary LWOAO HanpaBMeHHs Ha
iHBa3MBHY AjarHOCTUKY NOTPebyHOTh XBOPI, SIKi NepeHecn
IM meHLwe Hix 1 pik Tomy (107 naujeHTis — 20,5 %).

HesBaxatoum Ha YiTKUI CyyacHWi nigxig Ao iHBa3uB-
HOI AiarHoCTUKM Ta pesackynsapusadii 3a notpebu, Bcs
nonynsuis Lboro JOCHISKEHHS Bignosigana Kputepism
NpU3Ha4eHHs! KOMGIHOBaHOI aHTUaHriHaNbLHOI Tepanii, Wo
Bkntovana TM3 80 mr Of1, sik BapiaHT gocsarHeHHss OMT.

YacTtrHa XBopyiX, ki BXXE NepeHecn pesackynsipu3a-
Ljto, ane 3anuiianucst CUMNTOMHUMU, cTaHoBuna 32,5 %
(474 navujieHT) — KOXHWUIA TPeTi xBopui. PeBackynsipu-
3auito He BUKOHaHO Yy 82,9 % iHoK i 55,5 % vonosikiB
(p < 0,001). Neperecenuin IM y xiHOK He 3MiHIOBaB
cuTyaujto 3 peBackynsipusadieto; 88,9 % qonosikis 3 ne-
peHeceHuM IM peBackynsipu3oBaHi, y BCiX rpynax 3Ha4Ho
nepesaxaso YKB.

Buxopsum i3 cyqacHux piBHIB OLiHKM HOPMarbHOro
Ta MiABWLLEHOTO piBHS apTepianbHoro Tucky (AT), wo
Bu3HadeHi €TK (2024), 12,8 % xsopux (n = 187; rpyna
nauienTis 3 AT 120/80 mm pT. CT. | MeHLue) noTpebysanu
TiNbKW onNTUMI3aLil Tepanii aHTuilleMiYHUM npenapa-
TOM HeremoguHamiyHoi aii. TobTo B iHWKMX BUNagkax
[OULINbHUM 3anuLIaBcs nepernsa A03yBaHHS | vacTile
BUKOPUCTAHHS @aHTUILLEMIYHWX Ta aHTUTINEPTEH3NBHMX
npenaparis, Hanpuknag, kombiHauii Bb un AK + mopy-
NATOPU PEHiH-aHriOTEH3NHOBOI CUCTEMU. FAKLLO Bpaxo-
BYBaTV AaHi LOJ0 YacToTu cepLesnx ckopoyeHsb (HCC),
He noTpebyBanu kopekuii go3m BB maike 10,0 % umx
nauiexTis (HCC 51-60/xB); iMmoBipHO, He noTpebyBanu
(61-70/xB) we 29,1 %; 6e3ymoBHO noTpebyBanu fogda-
BaHHS Ta Kopekuii foan 60,0 % xsopux (UCC >70-80/
XB). FKLLO HaBITb @ Pirori BUAANUTM 3 OCTaHHLOI Pyni
XBOPWX i3 HOPMarnbHUM, HU3bKAM TUCKOM i MOXITMBOK
Brcokoto YCC sk KoMneHCcaTOpHOK peakLieto (abo npu-
MaHHam aurignponipuamHosux AK), 1o 47,8 % nauieHTis
6e3ymoBHO noTpebyBanu came nepernsay Tepanii 3 foaa-
BaHHAM aHTUILLEMIYHOTO Mpenaparty HereMoauHami4HoI
aii, TM3 80 mr O[] sik npenapaty BMGOpY y MeXax Liboro
[OCTIMKEHHS.
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[opatkoBumy 06'eKTUBHUMI dhakTopamu Ha KOPUCTb
LIbOro nigxoay € HenpsiMi JoKasw xapakTepy TpUrepiB Ha-
nagis CC y xBopux. Tak, KpiM Knacu4yHoro Tpurepy Hanagy
— hisnyHoro HaBaHTaxeHHs (95,8 % BUNagKiB), Ayxe 4YacTo
BU3Ha4anm emoLinHui ctpec (65,0 %) Ta paHkoBi roguHU
nicns cHy 6e3 HaBaHTaxeHHs (18,7 %). ImoBipHO, Le
CBIQUMTb MPO BMIMB KOMMIEKCHNX MEXaHI3MIB iLueMmil, KpiM
KnacuyHoi remogmHamiyHoi enikapgianbHoi o6eTpykLii,
make B ycix xBopux (83,75 %). [po NOLLMPEHICTb KiNbKoX
TpUrepiB He MoXHa 3p06MTN BUCHOBOK TifTbKN YEPE3 MOX-
NVBY riNepAiarHOCTUKY, OCKINbKY HasBHICTb €MOLLIHOMO
crpecy (53,0 %, 61,1 % Ta 68,7 %; p < 0,003) Takox Hyna
acoujioBaHa 3 TspkkicTio CC. LLe 6inblu nokasoBum €
pO3NOAiN LWOoJo HanagiB Y BpaHiLUHi roauHu (6,6 %, 16,1 %,
28,9 %; p <0,001) i BigcyTHICTb knacu4Hmx cumntomis CC
B 31,7 % BUNafkiB, HasBHICTb ekBiBaneHTiB CC He3anexHo
Big ®K (70,2 %, 79,8 %, 85,2 %; p < 0,001).

MpsiM1MM NigTBEPMAKEHHSIM KOMMIEKCHNX MEXaHI3MIB
BUHVIKHEHHS iLUeMii Ta CTEHOKapAii € AaHi 3aCTOCYBaHHS
KiNbKOX METOAIB BMBYEHHS IHTPAKOPOHapPHOI dpisionorii,
30KpeMa BU3HAYeHHS (DYHKLIOHANbHOMO pesepsy KOpo-
HapHoro kpoBoToky (BCi — 1-A). 3a peanbHux yMoB Ha
nonynsauinHoMy piBHi Le € Lie ogHUM (hakTopoM, WO
CBiAYMTb NPO AOUINbBHICTb A0AABaHHS aHTMiLLeMiYHOro
npenapary iHLWOi rpynu i MOXMMBICTb OLHIOBaHHS pe-
3yrnbTaTy nikyBaHHs ex juvantibus, Lo i 3pobneHo nig vyac
LIbOr0 JOCHIKEHHS.

AHxania cknagy aHTuaHriHanbHoi Tepanii, Ky oT-
pumyBanu nauieHtu, nokasas: 416 (28,5 %) xBopwx,
3aMULLIAYUCE CUMMNTOMHUMM, NpuiAMany nuwe 1 aH-
TWaHriHaNbHWIA Npenapar, NepeBaxHoO reMoanHaMiYHoT
aii (BB — 21,25 %; AK — 3,22 %), Tinbku aHTuiLIEMIYHI
npenapatu 6e3 reMoaMHaMIYHOro BNAVBY B MOHOTEpanii
malxe He BUKopucTOoByBanu. MNepeBaxaHHs remoguHa-
Mi4YHO aKTUBHMX KOMGIHaLLii 3achikcoBaHO i B rpyni 3 ABOX
npenapartiB — 521 nauieHT (35,7 %; 3okpema bb + AK
- 9,8 %, BB + HT[ - 5,41 %); kombiHaLjs 3 aHTuiLe-
MiYHWM MpenapaToM YacTille npeacTaBneHa rpynoko
Bb + TM3 (130 nauienTis; 8,9 %). LLlono ocTaHHbOI
KoMGiHaLlii, HaronocuMo Ha HepocTaTHin fo3i BB, amxe
ZOMiHyBanm no4aTkoBi Ta HU3bKi 403K, Tak, HanyacTiLLniA
Bb biconponon nauieHTv oTpumyBanu B fo3ax 2,5-5,0
mr (30,79 %, 59,4 % BignosiaHo), Uinbosy Ao3y 10 mr
npu3Havanu Ha piBHi CTaTUCTUYHOI NOXnbkM (6,52 %);
TMS3 npnaHayeHo Tinbk1 B CTapux Nikapcbkux opmax,
[030BUI pexxum — 35 Mr ABivi Ha 06y.

Ockinbkun 40 [OCImKEHHS 3a5Ty4EHO AOCTATHIO Kifb-
KiCTb xBOpWX i3 Tshkkoto CC, [o rpynv noTpiiHOi Tepanii i
6inbLue 3anyyeHo 423 (28,99 %) nauieHTiB 3i 36epexeH-
HSM TeHAEHLUiT 40 AOMiHYBaHHS reMOAVHAMIYHO aKTUB-
Hux kombiHauin (Bb + AK + HT[). Hesposyminoto, ane
Hao4HoIo € cuTyauis, konu 3 nigsuweHHsm ®K CC Big |
fo |ll Bu3Ha4anm ogHakoBy YactoTy MoHoTepanii (23,8 %,
19,9 %, 23,1 %; p = 0,296), Lo BiporigHO He 3MiHMNacs
i Ansa kombiHauji 3 gBox npenaparis (p = 0,116) i HaBiTb
ANA NoniBaNeHTHOI aHTUaHriHanbHOI Tepanii — noHag 2
npenapat (p = 0,09). Kpim Toro, 3 nigauwwenHsm ®K CC
3a [I0MOMOTOK TOYHOTO KpuTepito dilepa 3 nonpasko
BoHdepoHi 3adhikcoBaHO pisHOCIPAMOBAHI 3MiHW YaCTOTK
OKpemmx KoMGiHaLii npenaparis, 3okpema 30inbLUEeHHS
YyacToTu BukopucTanHs HT[, kombiHauii AK + M i ameH-
LUEHHs wopo iBabpaauHy (1) (mabs. 1).

Matonoria. Tom 23, Ne 1(66), ciueHb - KBiTeHb 2026 p.

OpwuriHaAbHI AOCAIAXKEHHS

Tabauua 1. Pesynstati nonapHOro nopisHsiHHA rpyn i3 pisHumn K CC ans

BUSIBNIEHHS MKIPYNOBUX CTATUCTUYHO 3HAYYLUMX BiAMIHHOCTEN XapakTepy nikyBaHHS

Mpenapat aHTUaHriHanbLHoI Tepanii CCSl1& CCsll & CCsl&
Ta KoMbiHauisa 3acobis ccsli ccs i CCs 1

Hitpatn Tpusanoi aii 0,003* 0,038
IBabpaguH 0,161 0,094
AHTaroHicTu KarnbLito + MONCUAOMIH 0,371 0,084

* BIAMIHHOCTI MiX BiANOBIAHAMM rpynamu Ta 3a BignoBigHMM npenapaTom abo koMGiHaLlieto CTaTUCTUYHO

3HauyLLi, 3 ypaxyBaHHAM e(eKTy MHOXWUHHUX NOPIBHSHb (.
3HauyLwocri 0,05.

nOpiBHSHHS

OcobnuBoi yBaru notpebye YacTe 3acTocyBaHHs M,
LLO CTaBaso NoLwMpeHiLLnM 3i 36inbLueHHam TskkocTi CC,
HaBiTb y MOHoTepanii (20 nawieHTiB), y ABOKOMMOHEHTHIN
kombiHaLji — B 7,54 % (110 nawjieHTiB), TPUKOMNOHEHTHIN
(+/-3) — 29,0 % (48 navjeHTiB). MNpoaHanisyBaBLLK BUKO-
pucTaHHa M 3anexHo Big TspkkocTi CC, BCTAHOBMIH, LLO
vioro npunmanu 37 (24,5 %) nauientie 3 | OK, 179 (20,7 %)
xBopux i3 [l ©K, 89 (20,0 %) obcTexenmx iz Il K. Lirwnm
BVCHOBKY, LLIO Lie MOCTiliHa TpuBarna Teparisi, 3 4acToToto,
O He 3aneXwTb Bif TSHKKOCTI CUMMTOMIB i MOXIMBUX
MexaHi3MiB pO3BUTKY iLueMii un cTeHokapgii. MoaibHrm
YMHOM cchOpMOBaHa | TpUBana aHTUaHriHanbHa Tepanis
He Crpusina AOCATHEHHIO NMO3UTUBHUX pe3ynbTaTiB. Tak,
yactota Hanagis CC Ha TUXOeHb Y XBOPUX, HE3amNEXHO
Bifl NPUAMaHHS KnacuyHux dopm TM3 +/ — Ha MoHoTe-
panii ctaHoBuna 6,35 (Me 5) — 5,95 (Me 4); 5,73 (Me
4) — 5,87 (Me 5) — Ha noaginHin; 5,74 (4,0) — 6,0 (Me 5)
Ha TPUKOMMOHEHTHIl +/—.

pynu 1-2 BiporigHo He BiPI3HANMCS 3a CTaTTHo yyac-
HWKiB; y rpynax 3—4 3acpikcoaHo (p = 0,039) nepeBaxaHHst
yonosikiB y rpyni 3 (Bb+ / TM3-), y rpyni 4 (BB—/ TM3-)
— XiHoK. 3a 3HauyeHHamn (Me) Biky, iHAEKCY MacK Tina,
o6Boay Tanii, 3a CiMEH1M aHaMHE30M CepLEBO-CYANHHUX
3axBOpIoBaHb, KypiHHAM, TpusanicTio CC, TpuBanicTio
nepebiry IXC 3Ha4yLLOl pi3HWLi B rpynax NopiBHAMBHOTO
aHaniay, a Takox M HAMK Ta rpynoto 5 He Byno. Y rpyni
3 GinbLue xBopux Bikom <55 pokis (p = 0,014) i nepeHece-
H1m IM, vacToToto Byap-sikoi peBackynspuaaLii (< 0,001)
MOPIBHSAHO 3 rPynoto 4; BiACYTHICTb (i3NYHOI aKTUBHOCTI
yacTilua y rpyni 2 nopiBHSHO 3 rpynoto 1.

3a craHom remoguHamikn (AT, YCC — 3HauveHHs
Me), a Takox BigcoTkom HasBHOCTI Al i Taxikapaii rpynu
aHanisy sictaBHi. BaxnmBoto € Takox 3iCTaBHICTb OC-
HOBHUX TpUrepiB Hanagy CTeHokapaii Ta ii ekBiBaneHTis,
BiZJHOCHOIO YacToToo Niarpyn i3 HassHicTio CC pisHnx OK
i, FONOBHe, Ans BipOrigHOCTI BUCHOBKIB LLOAO NiKyBaHHS.
Tak, rpynu aHaniay, a Takox rpyna 5 3ictaBHi 3a cepeq-
HbOIO KinbkicTio Hanagie CC i BUKOPWUCTaHHS HITpaTiB
KOPOTKOI Aii 32 TWXKOEeHb.

He MeHL 3HauyLLyM AN KOPEKTHOCTI OLiHIOBaHHS
AKOCTi 3MiHW NiKyBaHHSA Ta MPUXUIBHOCTI XBOPOrO €
BUXiZHE MOPIBHSAHHSA Cy0'EKTUBHUX OLHOK OBMEXEHHS
XuUTTA Yepes Hanagu CC. BctanoBneHo Takox ab-
COMIOTHY 3iCTaBHICTb pyn Ans aHanisy BhnvBy 3MmiH
Tepanii. OuiHOBaHHS NPUXUMBHOCTI [0 aHTUaHriHamnb-
HOrO MiKyBaHHS, SKe OTPUMYBanu MauieHTH, TakoX He
noKasarno BipOriaHOT pi3HULi, ane Aano 3Mory BUSIBUTK
TEHAEHLUito 40 AOMIHYBaHHS HWU3bKOI MPUXiNbHOCTI A0
Tepanii B ycix rpynax (54,6 % Ta 56,4 % onsa rpyn 12
Biano.igHo; 50,3 % i 57,3 % y rpynax 3 i 4 BignosigHo,
53,3 %y rpyni 5).
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KinbkicTb Hanagis CC
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Puc. 1. [luHamika 3miH YacToTv Hanagis cTabinbHoi CTeHoKapaii 3a TUXKAEHb NMPOTSToM crocTepekeHHs y rpyni 1 — 6e3 TM3 B aHamHesi, npusHadeHHst TM3 80 Bnepiue, 956 naui-
eHTiB (A) Ta rpyni 2 — TM3 20 mr un 35 mr B aHamHesi, nepeseaeHHst Ha TM3 80, 328 naujenTis (B). B1: BuxiaHi gaHi; B2: uepes 2 TvxHi; B3: uepes 1 micsiup; B4: uepes 3 micsii;
*: Pi3HULIA MOKa3HMKIB CTATUCTUYHO 3HaYyLLa NopiBHsiHO 3 B1 (p < 0,001).

2A

KinbkicTb Hanagis CC

3a TWKOEHb*

o~

w

N

-

2b

4,53
B1 B2 B3 B4

KinbkicTb Hanagis CC
3a TWKOEHb*

Biautn

AHani3 iHWWX KOMMOHEHTIB 6a3ncHOi Tepanii, kpim
TUWX, LLO 3MIHIOBaNMCS 3a AU3aRHOM JOCTMKEHHS], TaKOX
nokasaB 3arasbHy 3iCTaBHICTb Yy rpynax aHaniay 3 Takumu
BUHSTKaMK: YacTilwa kombiHauis AK + TM3 BuaHaveHa y
rpyni 2 NOpIBHAHO 3 rpynoto 1, YacTili CUnbHiLLi remo-
AnHamiyHi kombiHauii (BB + AK, BB + HT[l i nogaBaHHs
M po cxemu nikyBaHHs) y rpyni 1. Fpynn 3 i 4 Takox
JeLlo Bigpi3HANMCa Ha BUXIZHOMY eTani: BCTaHOBMEHO
yacrTiwwe sukopuctanHs AK, HT i My rpyni 4, 3okpema i
MoHoTepanii M, a Takox YacTiLLe npusHaveHHs KoMBiHaLLi
AK + M/ HT. lpyna 5 cchopmoBaHa Tiflbki 3 XBOPKX,
AKki oTpumyBsanu M: y MoHoTepanii — 6,2 % Bunagkis, y
kombiHauii 3 Bb — 30,1 %, y cknagi remogMHamiYHoOi KoM-
6GiHauii 3 BB + AK— 15,7 %. LLlogo KOMNOHEHTIB iHLLOI, He
TiNbKW aHTWaHriHanbHOI Tepanii, Ky OTPMMyBanm XBopi
[0 3MiHK NiKyBaHHS, TO 3aiKCOBAHO BipOrigHO MEHLLY
YacToTy cTaTMHOTepanii B rpyni 1 NOPIBHAHO 3 rpynoto 2
(p=0,037), 3Ha4HO MeHLLY — y rpyni 4 NOPIBHSIHO rpynoto 3
(77,7%149,3 %; p<0,001). Y rpyni 5 3acpikcoBaHo BUCOKY
yacToTy ctatuHotepanii — 83,0 % Bunagkis.
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w
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-
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B1 B2 B3 B4

Biautn

Puc. 2. [inHamika 3MmiH YacToTu HanagiB cTabinbHOi CTEHOKapAi 3a TWXAEeHb NPOTAroM criocTepexeHHs y rpyni 3 — BB y MoHoTepanii B aHaMHesi, 3 npu3HadeHHsM Hagani TM3 80,
309 nauienTi (A) Ta rpyni 4 — 6e3 BB | TM3 B aHaMHesi, 3 oAHo4acHUM npusHadyeHHsm BB i TM3 80, 211 naujenTi (B).B1: BuxigHi aai; B2: yepes 2 TxHi; B3: yepes 1 micsiub;
B4: yepe3 3 Micsi; *: pi3HMLS NOKa3HWKIB CTATUCTMYHO 3HaYyLLa nopiBHsHO 3 B1 (p < 0,001).

Y pe3ynbrati NopiBHANBLHOTO aHanisy 3MiHu MikyBaHHS
rpyn 1 (TM3 — na TM3 80) Ta 2 (bb+ / TM3- Ha Bb+ /
TM3 80) BCTaHOBMNEHO CTAaTUCTUYHO BipOriaHi (BUCOKWIA
piBeHb 3HavyLocTi, p < 0,001) amiHn yacToTn Hanagis CC
3a TkAeHb B 000X rpynax, NoYMHauM BXe 3 4pyroro
Bi3uTY (puc. 1).

BcTtaHoBneHo, Lo YacTtota Hanagis CC 3a TvxaeHb
y rpyni 1 3HM3unacs B cepeaHbLoMy B 3,72 pasa, y rpyni
2 —B 3,33 pasa (Biautn 1-4).

3achikcoBaHO TaKkoX MO3UTMBHY AMHAMIKY 4acTOTu
Hanagis CC 3a TwxzeHb y rpynax 3 (6b+/ TM3- Ha bb+
/ TM3 80) Ta 4 (Bb—/ TM3- Ha BB+ / TM3+), Tak camo
LUBMAKY, MOYMHAKOYY 3 APYTOrO Bi3UTY (pUC. 2). SHWKEHHS
YaCTOTM HanadiB 3icTaBHe, y rpyni 3 CTAHOBWIO B Ce-
peoHbomy 3,29 pasa, y rpyni 4 — 4,5 pasa (aogaHo Aea
npenapaTy pi3HUX rpyn natoreHeTUYHoI Tepanii).

3aKOHOMIPHO 3HM3UMacs YactoTa MPUAMaHHS HiT-
paris: y rpyni 1 — B 4,96 pasa, rpyni 2 — 4,62 pasa, rpyni
3-B4,24 pa3a, a B rpyni 4 — ax y 6,93 pasa BHacnigok
3acToCyBaHHS HOBOT koMbiHoBaHoi Tepanii (puc. 3, 4).
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OpwuriHaAbHI AOCAIAXKEHHS

437

4,30

4,03 416

KinbkicTb TabneTok/BnpuckyBaHb cripeto
HITpOrniLEPUHy 3a TWXAEHb*

B1 B2 B3 B4

Biautn

m [pyna 1 (n = 956) m pyna 2 (n = 328)

KinbkicTb TabneTok/BnprckyBaHb Crpeto
HITPOMMILEPUHY 3a TUXaEeHb*

B1 B2

Bisutn

B3

Puc. 3. [lnHamika npuiiMaHHs HITpaTiB KOPOTKOI fii 3@ TAEHb NPOTAroM cnocTepesxeHHs B rpyni 1 (6e3 TM3 — TM3 80) Ta rpyni 2 (iHwi TM3 — TM3 80).

B4

Puc. 4. [lnHamika npuitMaHHs HiTpaTiB KOpOTKOI Aii 3@ TUXAEHb NPOTSroM crocTepeskeHHs B rpyni 3 (Bb Moo + TM3 80) Ta rpyni 4 (Bb—/ TM3— — BB + TM3 80 ogHo4acHo).

B1: BuxigHi aaHi; B2: yepes 2 vxni; B3: yepes 1 micsiub; B4: yepes 3 micauy; *: pisHMLA NOKa3HWKIB CTATUCTMYHO 3HauyLya NopiBHsAHO 3 B1 (p < 0,001) ans Beix rpyn.

Wopo rpynu 5 BCTaHOBNEHO, WO onTuMi3aLis
CMOCTEPEXEHHS Ta KOPEeKLisl 403 iHWMUX npenapaTiB
CNpUAnY NO3MTUBHUM 3MiHaMm. Tak, yactoTa Hanagis CC
3MeHLLmnacs B 4,22 pasa, a notpeba B HiTpaTax nig vac
Hanagy — B 5,3 pasa.

OTxe, ouHamika yHkuioHansHoro knacy CC nosu-
TMBHA B YCiX rpynax NopiBHANLHOTO aHaniay (mabn. 2).

Tak, yacrtota Tsbkkoi creHokapgii (Il PK) sHu3unacs
B rpynax 1 1a 2, ane BiporiaHi NokpaLleHHs 3adikcoBaHo
TinbKkn Ha TpeTboMy Bi3uTi (p = 0,003) Ta 36epiranvcs go
KiHUs gocnimkeHHs (p = 0,002).

[Onsa rpyn 3 i 4 BctaHoBMeHo: yacTtota Tskkoi CC
Ha ¢ooHi nonepeaHboi Tepanii Bb i Tinbku AogaBaHHN
TM3 3miHoBanacs no.isnbHiLLe, ane BCe 0AHO BIPOrigHO.
[ns rpynu 4, nauieHTam sikoi JoAaHO NaToreHeTUYHY KOM-
6GiHauito BB + TM3 80, 3a yac cnocTepexeHHst Yactota
Tskkoi CC 3Hmaunacs Bcemepo (p = 0,003), ii maixe
He AiarHOCTyBanu HanpuKiHUI gocnimkeHHs. Y rpyni 5
3miHn OK CC BinbyBanmcs noBinbHilLe, ane Takox dynm
NO3UTUBHUMM. BE3yMOBHO, NaLiEeHTV BU3HAYanm cyTTese
3HUKEHHSI 0OMEXEHD Y MOBCAKAEHHOMY XMTTi. Harkpatuy
AMHaMIKy NOKa3HUKiB 3achikcoBaHo y rpyni 4.

MigBuLLEHHS eheKTUBHOCTI NiKyBaHHS 3a 06 eKTUB-
HUMK KPUTEPISIMIA OYiKyBaHO CMIpUSANO 3Ha4YHOMY nonin-
LUEHHIO MPUXUMBHOCTI 4O HbOro. Tak, YacToTa HU3bKOI
npyxunbHOCTI y rpyni 1 3Hu3unacs 3 54,6 % Ha noyatky oo
13,6 % HanpukiHLi cnocTepexeHHs (BianT 4). MNMokasHMKm
y rpyni 2 ctaHoBunn 56,4% i 14,0 % BignosigHo, rpynm
3-50,3%i12,3 %, rpynu 4 —57,3 % i 16,8 % BignosigHoO
3a eTanamu JOCTiMKeHHs!, @ OT)XXe AocAra NPUAHATHIUX
4acToT AN noganbLUoi cniBnpadli. 3ayBaxumo, Lo NiaBu-
LLMIINCS NMOKA3HUKN BUCOKOT MPUXMIIBHOCTI A0 NiKyBaHHSA
(Bip rpynu 1 fo 4 HanpuKiHUi CNOCTEPexXeHHs) — A0
48,0 %, 43,9 %, 46,6 % Ta 46,2 % BignosigHo.

AHani3 auHamikn AT Ta YCC nokasas no3uTUBHI 3MiHK
i UMX napameTpiB (3H¥KeHHS YacToTn Al Ta Taxikapaii),
L0 MOXHa TaKoX MOSICHUTU 30inbLIEHHAM 3aranbHol
NPUXMIBLHOCTI A0 NikyBaHHs. OB’ eKTUBHI MO3UTUBHI 3MiHU

Matonoria. Tom 23, Ne 1(66), ciueHb - KBiTeHb 2026 p.

Tabauus 2. [innamika OK crabinbHoi creHokapaii y rpynax 1-5

Fpyna pocnipxeHHs

1(n=956)- | 10,1 16,7
6e3 TM3 — TM3 80 I 614 632
284 20,2
2 (n=328)- | 10,1 15,7
iHWi TM3 — TM3 80 I 614 59.2
284 25,1
p-3HaueHHs* 0,057 0,181
3 (n=2309)- | 11,8 15,4
BB moHo + TM3 80 I 56.2 58 4
I 320 26,2
4(n=211)- | 12,1 257
BB-/ TM3- — BB + TM3 80 oaHo4acHo I 66.2 614
n 217 12,9
p-3HayeHHs* 0,034  <0,001
5 (n=306) - | 12,1 18,8
My Byab-sikiii koM6iHaLii — Haagani nikyBaHHs Il 587 614
6e3 060B'3K0BOr0 JoaaBaHHa BB abo TM3 80 " 29'2 19Y8

314
57,2
1.4
26,5
54,8
18,7
0,003
30,6
54,1
15,3
39,6
52,8
76
0,014
32,8
55,2
121

Bionr 1 | Biowr 2 | Biaur 3 | Bianr 4

439
492
6,9
49,1
451
58
0,002
449
473
78
59,9
36,9
32
0,003
51,4
44,8
38

*: oBuMcrieHe 3a 1ONOMOTOK KpUTEpito Xi-kBagpaT MipcoHa Npu NOPIBHSIHHI TPy Ha BiANOBIAHOMY Bi3WTi.

CTaHy XBOPYX 3aKOHOMIPHO NPY3BENN [0 BUCOKOI OLHKM
3aranbHoi 3a40BOMEHOCTI NikyBaHHAM (9,5-9,7 Gana 3
10) i oUiHKKM NiKyBaHHS caMMMK MikapsiMuy (OLiHKa «ayxe
3af0BoneHni» y rpynax 1-4 — Big 66,2 % no 68,6 %
BMNaAKiB BigNoBigHo), To6To Maiike 2/3 Big yCix NaLlieHTiB.
Ta [030BOT0 PEXUMY, X0 i He Bynu 3aBOaHHsSIM LibOro
[OCHiAKeHHs1, Takox notpebysanu yearu. OuikyBaHo,
3aranbHa Kopekuist Tepanii HanyacTiwwa B rpyni 5 (+M, 6e3
LinboBoi 3miHu Tepanii) — 90,2 % Bunazakis, WO Cnpusno
NO3WUTUBHWM peaynkTatam y Ui rpyni.

3MiHM nikyBaHHS y BCiX rpynax, KpiM npusHayeHb,
nepenbayeHnx NPOTOKONOM AOCHIZXEHHS, 3aranom
no3uTuBHI. Tak, y rpynax 1 i 2 3acikcoBaHo 30inbLIEHHs!
4acToTU npuaHaveHHst Ta go3n bb i AK, ameHwwunacs
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yactoTa HT[, npoTarom AocCnigpxeHHs A0AaBanucst iHLWi
aHTviwewmivHi npenapatu (P, Hik, 1), ane Brcokoto 3anm-
Lianacs 4yactora npuiiMaHHa M, BiporigHo yacTile — y
rpyni 1 NPOTArOM YCbOro CIOCTEPEXEHHS.

Y rpyni 3 BCTAHOBMNEHO NepeBaxHe 30inbLLeHHs 03K
BB, a y rpyni 4, e BB npu3HaveHo BnepLle, YactoTa i
[030BUI pexum 30epiranucs, 3 NeBHUM MiABULLEHHAM
A0311 Ha APYromy BI3uTi.

[JonatkoBe npusHayeHHs AK i 36iMbLUeHHs iXHbOT
031 HeyacTi B 060X napax NopiBHAHHS (rpynu 1 2, rpynu
3i4). 3ayBaxumo, L0 Y rpyni 3 NepLIMM NpuU3HaYeHHM
Bb + TM3 80 npubparo HT[, 3i cxemu nikyBaHHs Hanpu-
KiHUi cnoctepexeHHs B 44,0 % Bunagkie, a 4OAATKOBO
npusHayeHo nuwe y 3,2 %; Kpim Toro, ckacyBanu npu-
nmaHHs M i He BigHoBUMM ¥ 28,4 % BunagkiB. 3-nomix
CYTO aHTUaHriHanbHWX npenapatis y rpyni 3 yacTile
nonjasanu |.

06roBopeHHA

HesBaaroum Ha 3HauHy NOLUMPeHiICTb XpOoHiYHOI IXC i
BESUKY KiNnbKiCTb AOCHIMKEHD Y L ranysi, MMTaHHs Wo[o
ONTUMIi3aLii aHTUaHriHanbHOI Tepanii AecATUNITTAMA
3aMULLAIOTLCS AMCKYCIHUMM, NPU3BOASTL 4O Nepernsay
MiAXOZ4iB i rONOBHMX PEKOMEHAAL, He BTpadatoum npu
LIbOMY aKTyarnbHOCTi.

Y nepwux JOCHIAKEHHAX NoKasaHo, Lo nartore-
HETWYHa MOHOTEpanis Moxe He noctynatucs Kombi-
Hauii reMoAMHaMIYHO aKTVBHUX NpenapariB BHACMigok
3MEHLLUEHHS HEraTMBHOIO BMIIMBY HAa reMOAMHaMiKy Npu
36epexeHHi BnnvBy Ha iwemito [13,14]. Hapgani nopis-
HIOBaNW CyTO aHTMILLEMiYHWIA BNSIMB Ha KapgiomiouuT
3a gonomoroto TM3 abo TM3 (abo P, I) y kombiHauii 3
Oyab-AKAM reMOAVHAMIYHO aKTMBHKM Npenapatom, i3
MOHOTepanieto / KombiHaLieto 4BOX reMoaMHaMIYHNX
npenapartis [15]. Lli gocnimxeHHs cnpusnu po3BuTky
KOHLeNUji «diamaHToBOro» nigxogy Ao NikyBaHHs CC
Ta iwemii, Wo BuknageHa y npaui R. Ferrari et al. [16].
Y mMexax Ljei KoHLenwii sk onTuManbHWiA nigxig 3anpo-
MOHOBaHO kKOMOiHaLii reMogMHaMiYHO aKTMBHOIO npena-
party (41 npenapartiB) Ta aHTUiLLEMIYHOrO Npenaparty (4u
npenapariB) 3anexHo Bif TSHKKOCTI Ta 0cobrmBocTen na-
ToreHesy Bunaaky. Lito koHuenuito 3aTBepaxeHo ABoMa
nocnifb €BPONENCHKMMU pEKOMeHAALISMY 3 NiKyBaHHS
IXC (2019, 2024 pokn).

Bwu6ip ontumansHoi kombiHoBaHoi Tepanii nepLuoi abo
Apyroi (B pa3i CUMNTOMHOCTi XBOPOTO, @ TaKOX PEBACKYIISI-
pu3aLii B aHaMHe3i ) NiHii, SIK CIyLUHO 3a3Ha4eHO B OCTaHHIX
pekomeHgauisx €TK [2], 3anexuTb Big ocobnueocTen
iHOVBIAQYanbHOI KNiHIYHOT KapTHK, JOKa30BOi 6a3u LWoao
OKpeMyIX npenaparis, iXHbOI coLiarnbHOI JOCTYMHOCT Ta
MPUXUINBHOCTI XBOPOro. FK HaivacTilmi nigxig npono-
HytloTb NpusHadeHHs BB (Moxnmeo, AK) Ta npenaparis
aHTuiweMmivHoi Aii 3 fokasosoto 6asoto (HTH, TM3, P, Hik,
iHodi — |; ;OA@BaHHS IHLWMX NpenapaTiB BUKIOYEHO).

[Ons gocnifxeHHs Takoro nigxogdy i BU3HAYeHHs
10ro epekTUBHOCTI B PYTUHHIN KNiHIYHIN NpakTuui B
yKpaiHCbKWiA nonynsii aaiicHunmn gocnimpkerHs GO-OD
y CUMNTOMHMX XBOpuX Ha CC i3 nigTBepmIKeHUM fAiarHo-
30M IXC, ski nepebyBanu Ha ambynaTopHOMY MikyBaHHI.
[u3aiH | ronoBHi pesynsTaTv OCHIMKEHHS BUKNaAeHi y
nonepepHix crarrsx [8,10,11].
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AHanis aHTWaHriHanbHoOi Tepanii BXe Ha noyaTtky
[OCRimKEHHS onocepeKOBaHO NiATBEPAMB, LLO iHTEHCK-
dhikaLis nikyBaHHS TiMNbKM LLNSXOM A0AaBaHHSA reMoanHa-
MiIYHO aKTUBHMWX Npenapartis He NPU3BOAUTb A0 KIiHIYHOMo
noKpaLLeHHs. Tak, He3anexHo Big NPUAMaHHSA O4HOTO
(28 %), oBox (35 %) abo Tpbox (37 %) aHTMaHrIHaMNbHKUX
npenapariB reMoayHaMiyHoi Aji, yactota Hanagis CC Ha
TxaeHb (Me) y Beiel koroptu ctaHosuna 6,35, 5,70 Ta
5,70 BignoB.igHo.

[ns BW3HaYeHHs onNTUMarnbLHOro nigxody Ans Lum-
POKOrO 3arasny XBOPUX Ta YTOYHEHHS BNMMBY 3aMiHN YK
[I0[laHHs1 Cy4acHOro aHTMiLLeMiYHOro npenapary, a came
TM3 80 mr y noegHaHHi 3 Pi3HAMU KOMMOHEHTaMM reMo-
AVHaMIYHO aKTVBHOI Tepanii, e B OCHOBY NoknaaeHo bb,
30INCHUN TPUMICSYHE CMIOCTEPEXEHHS 32 XBOPUMM, SIKi
OTpUMyBanu nikyaHHs [8].

[OopasanHs TM3, akuii gie Ha piBHi kapgiomioumTy,
[0 KOMNMeKcHOI Tepanii navieHTiB i3 xpoHiyHot IXC i cTa-
6inbHOK CTEHOKapAIEo NiABULLYE TOMEPAHTHICTb KITITUH
Miokapaa Ao iLuemil LWnsixoM iHribyBaHHs MiTOXoHApiarnb-
Hoi 3-keToaumn-KoA-Tionasu i, ik Hacmigok, 36inbLuye me-
Taboniam rmtokoau. Mpu ubomy TM3 cnpsimoBye nipysat
Y MITOXOHZPII, L0 NPVU3BOAUTH [0 MEHLLOMO BUAINEHHS
MPOTOHIB i MONOYHOI KUCIOTH 3 iLLEeMi30BaHOMO Miokapaa
Ta 6inbLuoro aHaepo6Horo BMpooGneHHs AT® i3 uMTo3onto.
Hacnigkamu umx edekTiB € 3MEHLIEHHS! BiNbHOTO OKMC-
HEHHS XXMPHWX KACMOT i 3BinbLUeHHs yTunisawii rnokoaun
iuemisoBaHum miokapaom [17].

OpHouacHe npuiimanHsa BB, ski B ymoBax iwemii
3HWXKYHOTb BMBIMBHEHHS XXMPHWX KCTOT, NOCUIIIE fito
TM3 L0oO0 OKMCHEHHS TMOKO3M K GiflbLU JOCTYMHOTO
eHepreTuyHoro cybcTpary, Habnuxytoun go Metaboniy-
HOT «CUTOCTi» MiOKapaa HaBiTb 3@ YMOB iLUEMIi, OCKINbKu
BWHWKAE NOTEHL|it0BAHHS NO3WUTUBHOI MeTaboniyHoi aii BB
i BMEHLLIEHHS1 HEraTMBHOI, SIK-OT MOXITUBOI FinornikeMii: B
YMOBAX MEHLLOTO BUBINIbHEHHS XUPHUX KUCIOT BU3HA-
YalTb MOKPALLEHHS CMOXWBAHHSA TMIOKO3W BHACMIAOK
npuimaHHa TM3.

NikyBaHHst TM3 npotsirom 3 MicsUiB NiaBULLYE piBEHb
BICOKOEHepreTuiHnX cocdaris y miokapgi Ha 33 % [18],
CTIPUSIKOYM CTIMKOMY aHTUaHrHanbHOMY epekTy y navieH-
TiB i3 XPOHIYHOIO iLLeMi€el0 | Npy MoHOTepanii, A y cknagi
kombiHoBaHOro nikyBaHHs 3 b6 a6o AK [19,20,21]. Btim, ue
noTeHLitoBaHHs ecbekTiB BB He Byrno NocTilHWM, ocKinbKu
cnoyatky chopmu kopotkoi gii (TM3 20 mr), a noTim npo-
noxrosani opmmn TM3 (TM3 MR 35 wmr) He moBHicTio
3abe3nevyBany MeTabomiyHNIA CUHEPTi3M 3 MOCTINHO
gieto cyqacHoi Tepanii Bb npotarom gobw. Lie smikmnocs
3 MOSIBOIO Ay>Ke MPOSIOHrOBaHOI BMCOKOAO30BOI (hopmMut —
TM3 80 mr Of1. Tomy TeCTyBaHHs Liiei kombiHaLlii B ymoBax
PYTVHHOT KNiHIYHOI NPaKTVKV Ma€e BaXIIMBE 3HAYEHHS Ans
pocsirHeHHst OMT sik NepLUIOro BaXKNMBOTO KPOKY YAOCKO-
HaneHHs Tepanii B ycix cuMnToMHMX xBopux Ha IXC i CC.

Benwuka Bubipka gocnimxenHsa (1529 nauieHTis),
3anyy4eHiCTb XBOpWX i nikapiB 3 yCix perioHiB YkpaiHu,
[liarHoCcToBaHi BCi OCHOBHI (byHKujioHanbHi knacu CC,
[0CTaTHA YacToTa nonepeaHboi pesackynspuaadii,
306a1aHCoBaHICTb rpyr 3a CTaTTHO Y4aCHUKIB, MONepeHil
aHani3 4yacToTu Ta eheKTUBHOCTI BCiX BMAiB Tepanii, a He
TiNbKU aHTWaHriHanbHoi [8,10,11], HasBHICTb OCHOBHUX
komopbigHocTeN pobuTb JOCNIMKEHHS akTyanbHUM i
NPAKTUYHO 3HAYYLLMM.
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Cepep npobrem nikysaHHs CC 3aBXau LOCTaTHLO
rOCTPO CTOITb MUTAHHS LIOAO HEAOCTaTHLOI YacTOTK
peBackynspusauii Ans YCyHeHHs CUMNTOMIB, i KpiMm
TOrO CUMMTOMY YacTO 3amnuLLAIOTLCS Y XBOPUX, KOTPI i
nepeHecnun. Y UbOMy AOCHIIKEeHHI peBackynspuaadito
miokapaa (HanvacTiwe — YKB) BUKOHaHO Maibke KOX-
HOMY TPeTbOMY NaLieHTOBI, i BCI BOHW, 3a npasunamu
[OCTIIXEHHS, — CUAMITOMHI. 3 nepeniky Npu4nH po3BuTKy
CC He MOXHa BMKITHOUMATU HEMOBHY PEBACKYNSpU3aLlito,
PO3BUTOK HOBUX YpaXeHb, a TaKoX Te, WO MmaLuieHTam
He Byno npuaHadveHo iHameigyanizoaHy OMT. Y mexax
Lboro gocnimkeHHs 88,9 % Yonogikis, siki nepeHecnu IM,
peBacKynsipu3oBaHi, y BCiX rpynax 3Ha4Ho nepesaxarno
YKB. HasBHicTb nepeHeceHoro IM y xiHok He 3miHioBana
dhakTy BipOrigHO PiALLIOro BUKOHAHHS peBackynspuaaii.
Bigomo, Lo y koropTi xiHok, ski neperecnm IM, moxnmea
Takox BinbLua yactoTa MikpoBacKynsipHoi, Bazocnac-
TmyHoi CC Ta MINOCA sk dhopmm roctporo IM [1,2]; ue
MOr10 06’€KTUBHO 3HU3UTK YACTOTY peBackynspu3aaLlii,
sanuwwmsLum Hanagy CC.

Anania 6asucHoi Tepanii Ta KniHiYH1X 0cobnmBocTen
nauieHTiB, KOTpi 3anyyeHi A0 OOCMIMKEHHSs, AaB 3Mory
BcTaHoBuTn y rpynax 1 (TM3-/ TM3 80) i 2 (TM3 /
TM3 80) chakT BipoOrigHO HMXYOI (i3NYHOT aKTUBHOCTI Ta
6inbLuoi YacToTu kombGiHawii AK + TM3 y rpyni 2. Y rpyni
1 (6e3 TM3) yacTilue npusHayanu CuUsbHi reMoanHaMIuHi
kombiHauji (Bb + AK; BB + HT[] 3 nogasanHam M), ane
CTaTUHX MOCTINHO OTPUMYyBana MeHLa KinbkicTb navi-
€HTIB. Y Uil rpyni yacTile Ha noyaTky B Teparii XBopi
oTpumyBanu M, npuaHaveHHs sikoro He 6yno ckacoBaHo
[0 KiHLS CMOCTEPEeXEHHS. SHIDKEHHS KiNbKOCTi HanagiB
CC 3a TvpkaeHb | NpUAMaHHS HITpaTiB KOPOTKOI Aii B 060X
rpynax BiporigHO HbKYe Y NPOLIEC NiKyBaHHA (Bi3nTn 1-4):
yrpyni1—y 3,72 pasa, y rpyni 2 -y 3,33 pasa; npuiMaHHsi
HiTpartiB — pigwe y 4,96 i 4,62 pa3sa BignoBiaHo; pisH1LA
3a 3MiHamMK YacToTW i JO30BOrO PEXUMY aHTUaHriHaMb-
HUX NpenapariB y rpynax He 3Hadywa. OTxe, iCTOTHI
3MiHW KIiHIYHOMO CTaHy NaLieHTIB i3 rpynu 2, MOXIIUBO,
BiIOynMcs 3aBOSKM NPU3HAYEHHIO hOpPMM 3 TPUBAIIOK
aieto — TM3 80, ockinbku (He3anexHo Big nonepeaHLoro
NpUAMaHHa )opM KOPOTLLOT i) Ha NoYaTKy MiKyBaHHS
CTaH xBopwx ByB BiporigHo ripwmm.

MavujeHTn rpynu 3 (BB+ / TM3-) MmonogLwi NopiBHAHO
3 rpynowo 4 (bb- / TM3-), yacTilwe — YonoBiku, KM
BMKOHaHO peBackynspusaLito, y KoTpux 3binbmnacs
YacToTa npu3HadeHHs Ta gosa bb Ta | y npoueci cnocte-
pexeHHst. Y rpyni 4 GinbLue XiHOK, YacTille npusHavanu
kombiHauii AK + HT[] abo M, a Takox mMoHoTepaniio M,
3Ha4HO pigLe — cTatuHu. [poTAroM CnoCcTepPeXeHHs B
Lin rpyni 3achikcoBaHo neBsHe niaBuLLEHHs fo3v Bb nicns
MOYaTKOBOrO NPU3HAYEHHS, 3 OQHOYACHNUM CKaCyBaHHAM
npunmanHa HTL y 44 % Bunagkis Ta BUKkNoYeHHAM M 3i
CXEMM NiKyBaHHS.

KniHiyHi pesynbrati y rpyni 04HOYAcHOro npuaHa-
YyeHHs bb + TM3 80 HaiikpalLwi: 3athiKCOBaHO 3HKEHHS
yacToTu Hanapgie CC B 4,5 pasa (BianTn 1-4), cCnoxuBaH-
HS HITpaTIB pekopAHO 3HWU3MMoCs Maixe Bcemepo (6,93
pasa), yactora Tskkoi CC Ill K 3Hu3unacs B 7 pasis,
Taki BUNagKkn Mamxe He BU3Ha4Yanu. Y Ui rpyni Takox
BCTAHOBMEHO MaKCUMaribHe 3MEHLLEHHS 0OMEXEHOCTi
NOBCAKAEHHOT XWTTERIANbHOCTI. Mpyna 3 (i3 3amiHoto
3BuyariHoro TM3 Ha TM3 80) Takox Mana no3uTUBHY
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AMHaMIKy, ane MeHLU BUpa3Hy: yactota Hanagis CC 3Hu-
3unacsy 3,29 pasa, CnoxvBaHHs HITpaTiB — B 4,24 pasa.

OTxe, KOHCTaTYeMO, LLIO NaTOreHeTYHa nepeaymo-
Ba MOTEHL|itOBaHHS NO3UTUBHOTO eheKTy OLHOYACHOrO
npunmManHs BB i TM3 80 gificHo peanisyeTbes B KIiHIYHiN
NPaKTWLi | 3anexuTb Bif Nikapcbkoi (hopmu npenapary.
OuikyBaHo, WO B rpyni 5 i3 nependayeHuM ausanHoM
[OCTiMKeHHs NpusHaveHHsmM M Ha BuXigHOMY eTani, He-
3BaXKatoun Ha MaKkCUMarnbHO YacTe NPUAMaHHS CTaTUHIB,
KopeLisi aHTWaHriHanbHoOi Tepanii 3i 30inbLeHHAM [03
npenaparis 3adikcoBaHa Maiike B ycix xBopux (90,2 %),
a 3HIKEHHS YacToTu Hanagie CC i cnoXMBaHHS HiTpaTiB,
xoua Tex byno cytreBum (4,2 i 5,3 pasa), Binbysanocs
3HaYHO MOBINbHiLLE (Ha TPETBOMY | YETBEPTOMY Bi3UTaX,
Ha BigMiHy BiZ rpyn 1—4 i3 NOKpaLLEHHSM BXe Ha ApyroMmy
BI3NTi).

LLloAo HacTinbKM LWMPOKOTo 1 abCOMNTHO HEOOI'PyH-
TOBAHOI0 XXOOHVMU PEKOMEHAALISIMU (aHi 3aKOPAOHHUMM,
aHi ykpaiHcbkumMu) 3 nikyBaHHS xpoHiyHoi IXC i CC npu-
3HaY€eHHs MOncUaOMiHy, Tpeba NoCMnaTCs Ha IHCTPYKLO
[0 npenaparty [22]. 3rigHo 3 Heto, 1010 NPU3HaYeHHs ANs
npodinakTuku Hanagis CC obMexeHe HenepeHOCHICTIO
HTL. HuHi € Kinbka foKa3oBMX NpenapartiB, 30kpema i
ans Takux Bunagkis, — TM3 80, P, I, Hik. 3a pesynsratamu
LIbOro JOCTIMKEHHS!, TOM (hakT, Lo M He pekoMeHA0BaHuMIN
ans 6asvcHoi Tepanii CC, € 06rpyHTOBaHUM i BOgHOYac
xapakTepuaye nikysarbHy iHepLjto Y 3MiHi TepaneBTUYHUX
nigxopis, SKOI Cnig yHUKaTy.

3icTaBneHHsa pesynbTaTiB HALOro AOCHIMKEHHS 3
aHanoriyinm ONECAPS [23], ne xBopux Ha CC pidHux
(hyHKLIOHaNbHUX KnaciB NepeBoauimn 3 HU3bKUX opmM
TM3 Ha TM3 80 mr, nokasano: Taka 3MiHa Tepanii 3a
TPMMICAYHWIA NEPIO, CNIOCTEPEKEHHS CIPHANA 3MEHLLIEH-
Hio YacToTu Hanagie CC yTpuui, i Ui AaHi BignosigatoTb
pesynbraTtam, Lo 3adikcoBaHi y HaLoMy JOCTIMKEHHI y
rpyni 2 (3mMeHwweHHs1 B 3,33 pasa, HaBiTb 3 YTOUHEHHSIM
wopo TpueanocTi giarHody IXC, a came NopiBHAHHSA
niarpyn i3 TpuBanicTio 3axeoptoBaHHs 5-10 pokis, Lo
[IOMiHyBana y HalloMy JOCTIDKEHHI).

BucHoBKHU

1. Monynsuist XBopwX i3 fiarHo3oM xpoHiyHoi IXC i CC
Pi3HUX (OYHKLiOHaNbHWX KnaciB B YkpaiHi 3anuwaeTbes
CYMMNTOMHOL), HE3BaXarouy Ha [OBOMi BUCOKY YacToTy
nonepeaHboi peBackynspu3aLlii Ta BUKOPUCTaHHS MOHO-
Tepanii abo komGiHaLiv ABOX ab0 TPbOX aHTUAHTIHANBHUX
npenapariB remoauHamivHoi Aji, Wwo notpebye nepernsgy
aHTUaHriHanbHoi Tepanii ans gocarHeHHs OMT.

2. OcobnuBICTIO @aHTUaHriHaNbHOI Tepanii B pyTUHHil
npakTuui B YkpaiHi € HeBMnpaBaaHo YacTe i 6esniacraBHe
BMKOPUCTaHHSA MONCMAOMIHY i B MOHOTEpanii, i B Cxemax
KombiHOBaHOI Tepanii, Wo He crnpusie MigBULLEHHIO
e(heKTUBHOCTI.

3. OopaBanHa TM3 80 Mr 4o cxemm niKyBaHHS, LLIO
nepenbayana 6yab-sKy nonepeaHto kombiHaLlto aHTuaH-
riHanbHUX Npenaparis, abo nepexig 3 NPUIMaHHS HLLNX
dopm TM3 Ha chopmy TM3 80 Mr cnpumsno cTaTMCTUHHO
BipOrigHOMY MOKpaLLEeHHI0 KMiHIYHOro CTaHy XBOPUX
(3meHLweHHs yacToth Hanaaie CC, npuiMaHHs HiTpaTis
KOPOTKOI Aii Ha TMXAEHb Ta OOMEXEHHS XUTTEIANbHOC-
Ti). MakcumanbHWiA NO3UTUBHUI epekT Bid A0AABaHHS
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TM3 80 mr fo cxemu nikyBaHHs 3achikcoBaHo B rpyni 3
ofHoYacHWM noyatkom Tepanii BB, sikLLo Taky kombiHaLlio
paHille He 3aCTOCOBYBasnM, Nomnpu NpuUiiMaHHs nonepe-
[HbOI Oyab-AKoi KOMBiHaLii reMogMHaMiYHO aKTUBHUX
aHTMaHriHanbHKX npenaparis.
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Heart failure with preserved ejection fraction (HFpEF) is a complex syndrome characterized by multi-organ involvement,
systemic inflammation, and metabolic dysregulation. Pulmonary capillary wedge pressure (PCWP) reflects hemodynamic
congestion, while the glucose-potassium ratio (GPR) has emerged as a non-invasive marker of renal tubular dysfunction
and metabolic stress. The prognostic value of GPR, alone and in combination with PCWP, remains underexplored in patients
with ischemic HFpEF.

Aim. To investigate the independent and complementary prognostic significance of the glucose-potassium ratio (GPR) and
pulmonary capillary wedge pressure (PCWP) in predicting 5-year adverse outcomes in patients with ischemic HFpEF.

Materials and methods. Eighty-eight patients with ischemic HFpEF (NYHA functional class II-1V, stage Il A-B; 41 men, 47
women; 59 with sinus rhythm and 29 with atrial fibrillation) were prospectively followed for 5 years. Baseline PCWP was esti-
mated non-invasively using transthoracic echocardiography according to ESC/ASE recommendations, with the formula: PCW
P (mmHg) =1.24 x (E/ €’) + 1.9, where E is the early mitral inflow velocity and €’ is the early diastolic mitral annular velocity.
GPR was calculated from serum glucose and potassium. Receiver operating characteristic (ROC) analysis identified optimal
cut-offs (GPR >1.18, PCWP >14.16 mmHg). Univariate and multivariate logistic regression models assessed the association
with the composite endpoint of heart failure hospitalization or cardiovascular death/

Results. During follow-up, 9 patients (10.2 %) reached the composite endpoint. In univariate analysis, GPR >1.18 and PCWP
>14.16 mmHg predicted adverse events (OR 11.15, p = 0.0048; OR 8.52, p = 0.0044, respectively). Serum glucose and potas-
sium levels considered separately were not associated with outcomes. In multivariate analysis, both GPR (OR 9.79, p=0.039)
and PCWP (OR 7.51, p = 0.019) remained independent predictors. The combined model demonstrated high discriminative
ability (AUC 0.837, p = 0.0007), indicating complementary but non-overlapping prognostic information.

Conclusions. In ischemic HFpEF, GPR and PCWP are robust, independent predictors of long-term adverse outcomes. GPR
serves as a practical non-invasive surrogate of hemodynamic stress, offering prognostic insight comparable to invasive
measurement. Their combined assessment may enhance risk stratification and guide personalized management strategies.

[AlOK030-Kani€eBe BiAHOLUEHHA Ta TACK 3aKAMHIOBAHHA B A€T€HEBUX Kaniaapax
K AOAATKOBI NPOrHOCTMYHI MapKepH NpH iLemiuHin cepueBiit HEAOCTaTHOCTI
3i 36epeXxxeHol0 ppaKuielo BUKUAY

B. A. AuceHko, B. B. Cusonan, A. . BopoHuoBa

CepueBa HefoCTaTHICTb 3i 30epexeHot0 pakLieto BuKmay niBoro wiyHouka (XCH36PB J1LU) — cknagHuii cuHapomM, Lo Xa-
paKTepU3yeTLCA MYNLTUOPTaHHNM YPaXeHHSIM, CUCTEMHIM 3ananeHHaM i MeTabonivHoto avcperynsuieto. TUCK 3aKNUHIOBaHHS
nereHeswux kaninspis (T3/1K) xapakTepuaye reMoanMHamivHy 3acTiiiHy NepeBaHTaXEHICTb, a [MoKo30-Kaniese BigHoLWeHHs (TKB)
OCTaHHiM YaCOM BU3HAYaKOTb K HEIHBA3VBHUWIA MapKep TyOynspHOro Ta MeTaboniyHOro CTpecy HAPOK. MPOrHOCTUYHE 3HaYEHHS
KB i camocTiliHo, i B noeaHaHHi 3 T3JTK 3anuwaeTbcst He[ocTaTHLO BUBYEHNM Y navieHTis i3 XCH36PB J1LL iemivHoro reHesy.

Merta po6oTi - fOCRIAMTM He3anexHy Ta B3aeMOAOMOBHIOBarbHY MPOrHOCTUYHY 3HauyLwicTb MKB i T3J1K y nporHosyBaHHi
M'ATUPIYHUX HECNPUATIIMBUX HACMIZKIB Y NALIEHTIB 3 iLLeMIYHOK CEpLIEBOI0 HEAOCTATHICTIO 3i 30epeeHOI0 dpaKLieto BUKMZY
NiBOrO LLUyHOYKA.

Marepianu i meToAu. Y NpOCNEKTUBHE AOCTIMKEHHS 3any4eHo 88 navjieHTiB 3 iemiyHoto XCH36DB ML (II-1V PK 3a NYHA, Il A-b
cTagis): 41 vonogika Ta 47 xiHok; 59 ocib i3 cuHycoBuM putMom, 29 — i3 chibpunsuieto nepeacepab. TpUBaniCTb CNOCTEPEXEHHS!
— 5 pokiB. basanbHui T3JK ouiHtoBanM HeiHBa3WBHO 3a LOMOMOrO0 TpaHCTOpakanbHOI exokapaiorpadii 3a pekomeHaaLisimm
ESC/ASE 3 BukopuctanHam copmymnu: T3JK (Mm pt. cT.) = 1,24 x (E / €') + 1,9, pe E — wBMAaKicTb paHHbOro AiactoniyHoro
TPaHCMITPanbHOTO MOTOKY, €' — LWBUAKICTb PAHHBOO 4iaCTONIYHOMO pyXy KirbLs MiTparnbHoro knanaHa. KB obuvcnioBanm sk
BiJJHOLUEHHS! PIBHS F1HOKO3Y CMPOBATKM A0 piBHA Kanito. 3a gonomoroto ROC-aHanisy B1u3Ha4anu ontuManbHi NOporoBi 3Ha4eHHs
(TKB >1,18; T3J1IK >14,16 MM pT. CT.). 3B'930K i3 KOMGIHOBAHOIO KIHLIEBOK TOUKOO (rocniTanisallisi 3 npuBoay cepLeBoi Hemo-
cTaTHocTi abo cepLieBo-CyaMHHA CMEpPTb) OLiHIOBany 3a JONOMOTOH0 YHIBApiaHTHOI Ta MykTUBApIiaHTHOI NOTICTUYHOI perpecii.
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https://pat.zsmu.edu.ua Pathologia. Volume 23, Issue 1, January - April 2026


https://pat.zsmu.edu.ua/
https://orcid.org/0000-0001-7502-0127
https://orcid.org/0000-0001-9865-4325
https://orcid.org/0000-0003-4115-2951
https://doi.org/10.14739/2310-1237.2026.1.349402
https://creativecommons.org/licenses/by/4.0/

OpwuriHaAbHI AOCAIAXKEHHS

Pesyastatu. [poTsirom nepiogy cnoctepexeHHst KoMGiHoBaHOT kiHLeBoi Toukn gocsirmn 9 (10,2 %) navieHTis. B yHiBapiaHTHOMY
aHanisi M'KB >1,18 Ta T3J1K >14,16 MM pT. CT. LOCTOBIpHO NporHo3yBanu Hecnipusitivai nogii (BLLU 11,15; p = 0,0048 Ta BLL
8,52; p = 0,0044 BignosigHO), @ piBHi rMOKO3K Ta Kanito OKPEMO NPOrHOCTUYHOTO 3HAYEHHS He Manu. Y MynbTUBapiaHTHOMY
aHanisi M'KB (BLL 9,79; p = 0,039) Ta T3JIK (BLU 7,51; p = 0,019) 3anuwanucs HesanexHuMn npeguktopamu. KombiHoBaHa
MOfenb XapakTepuayBanacs BUCOKOK MPOrHOCTUYHO TouHicTio (AUC 0,837; p = 0,0007), niaTBEpaXyouM He3anexHy Ta

KOMMMeMeHTapHY MPOTHOCTUYHY LHHICTb MapKepiB.

BucHoBKHM. ¥ navjieHTiB 3 iuemiyHoto XCH36®B J1LL rntoko3o-kaniese BigHoweHHs Ta T3JK — HagiliHi HezanexHi npeaukTopm
BiAAaneHux HecnpusTnemux nogi. NlKB mMoxHa BUKOpPUCTOBYBATH Sik MPaKTUYHUIA HEIHBA3MBHUIA MapKep reMOogMHaMIYHOMo
CTPECY 3 NPOrHOCTUYHOI LHHICTIO, WO 3iCTABHA 3 iHBA3MBHIM OLLHIOBAHHSM. IX KOMGIHOBAHE 3aCTOCYBaHHS NMOKpaLLye
cTpaTudikaLilo pusnky Ta NigTpUMye NepcoHanisoBaHWii Nigxia A0 BeAEHHS NaLlieHTiB.

Heart failure with preserved ejection fraction (HFpEF)
remains one of the most challenging conditions in con-
temporary cardiology, characterized by high burden of
morbidity and a complex, multi-organ pathophysiological
profile [1,2]. Unlike heart failure with reduced ejection
fraction, the progression of HFpEF is driven not only by
myocardial stiffness but also by systemic inflammation,
metabolic dysregulation, and early involvement of ext-
racardiac organs [3,4]. Recent consensus documents,
including the 2025 HFA/ESC position papers, emphasize
that venous congestion and its impact on end-organ
function — particularly within the cardiorenal axis — are
critical determinants of disease progression and adverse
clinical outcomes [5,6].

The central pathophysiological hallmark of HFpEF is
the elevation of left ventricular filling pressures, which is
hemodynamically represented by the pulmonary capillary
wedge pressure (PCWP). While PCWP is the gold stan-
dard for diagnosing hemodynamic congestion in cardiolo-
gy, its significance extends far into nephrological practice
[7,8]. Recent studies have demonstrated that estimated
PCWP serves as a reliable marker for assessing fluid
overload and determining “dry weight” in patients with
renal dysfunction, underscoring its role as a universal
indicator of systemic congestion [9].

In the context of the cardiorenal syndrome, elevated
PCWP leads to retrograde venous congestion, which
increases renal venous outflow pressure and impairs the
transrenal pressure gradient. This hemodynamic stress is
particularly detrimental to the renal tubulointerstitium — a
metabolic powerhouse highly sensitive to hypoxia [10,11].
Chronic congestion-induced tubular injury disrupts the
reabsorption of essential electrolytes and metabolites,
contributing to progressive renal dysfunction and adverse
prognosis [12,13]. However, despite its importance, the
routine use of invasive PCWP measurement for longitu-
dinal risk stratification is limited by procedural complexity
and associated risks [14,15].

These limitations have stimulated interest in identify-
ing non-invasive biochemical markers capable of reflect-
ing the renal metabolic response to hemodynamic stress.
The glucose-potassium ratio (GPR) has recently emerged
as a promising indicator of tubulointerstitial and metabolic
dysfunction [10,12]. Integrating alterations in glucose
metabolism, potassium handling, insulin resistance, and
sympathetic nervous system activation, GPR may capture
the systemic biological response to venous congestion
more sensitively than either parameters considered indi-
vidually [12,16]. While GPR has shown prognostic rele-
vance in short-term follow-up, its relationship with invasive
hemodynamic parameters remains insufficiently explored,
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particularly in patients with ischemic HFpEF — a high-risk
subgroup with pronounced microvascular dysfunction and
susceptibility to cardiorenal interactions [4,16].

Therefore, the aim of this study was to evaluate
the independent and combined prognostic significance
of the GPR and non-invasively measured PCWP for
predicting 5-year adverse outcomes in patients with
ischemic HFpEF.

Aim

To evaluate the independent and combined prognostic
value of the glucose-potassium ratio and non-invasively
measured pulmonary capillary wedge pressure for pre-
dicting 5-year adverse outcomes in patients with ischemic
heart failure with preserved ejection fraction.

Materials and methods

This prospective cohort study was conducted at the De-
partment of Propaedeutics of Internal Medicine, Radiation
Diagnostics and Radiation Therapy, Zaporizhzhia State
Medical and Pharmaceutical University, based in the
cardiology department “City Hospital No. 6,” Zaporizhzhia,
Ukraine, in accordance with the Declaration of Helsinki
and Good Clinical Practice guidelines. The study protocol
was approved by the local Ethics Committee, and all
participants provided written informed consent.

After signing informed consent, 88 patients with
ischemic chronic heart failure (CHF), New York Heart
Association (NYHA) functional class II-1V, stage Il A-B,
were enrolled. Of these, 41 (46.6 %) were male and 47
(53.4 %) female. According to heart rhythm, 59 patients
(67 %) had sinus rhythm and 29 (33 %) had atrial fibrilla-
tion. The two groups were comparable in baseline charac-
teristics: age (70.30 £ 10.16 years vs. 69.59 + 8.45 years,
p = 0.483), height (167.20 + 10.21 cm vs. 170.24 + 8.68
cm, p = 0.345), body weight (80.21 £ 17.66 kg vs.
86.93 + 19.92 kg, p = 0.317), and body surface area
(1.89+£0.23 m?vs. 1.97 £ 0.24 m?, p = 0.153).

Inclusion criteria: age 218 years; clinical and objective
evidence of CHF (NYHA I[I-IV); documented ischemic
heart disease (history of MI, stable angina, or ECG / an-
giographic evidence of coronary artery disease); previous
PCI or CABG; written informed consent.

Exclusion criteria: acute coronary syndrome or stroke
within the previous 6 months; acute infection or decom-
pensated diabetes mellitus; severe renal impairment
glomerular filtration rate (GFR <30 mL/min/1.73 m?);
significant hepatic disease, malignancy, or psychiatric
illness; patient refusal to participate.
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Ischemic CHF was diagnosed according to the 2021
Recommendations for the Diagnosis and Treatment of
Chronic Heart Failure by the Ukrainian Cardiology As-
sociation and the Ukrainian Association of Heart Failure
Specialists. HFpEF diagnosis was confirmed according
to the HFA-PEFF diagnostic algorithm [17,18]. Echocar-
diographic assessment was performed using an Esaote
MyLab Eight system (ltaly) in accordance with standard
guidelines. Parameters measured included LV end-di-
astolic and end-systolic dimensions (LVEDD, LVESD),
left ventricular ejection fraction (LVEF), relative wall
thickness (RWT), LV myocardial mass index (LVMI, Penn
convention), left atrial volume index (LAVI), early diastolic
filling velocity (E), medial and lateral mitral annular early
diastolic velocities (E'med, E’lat), and the E/e’ ratio [19,20].

Baseline blood samples were collected for deter-
mination of serum glucose and potassium. The glu-
cose-potassium ratio was calculated using the following
formula: GPR = serum glucose (mmol/L) / serum potas-
sium (mmol/L).

Baseline pulmonary capillary wedge pressure was
estimated non-invasively using transthoracic echocardi-
ography according to current ESC/ASE recommendations
[9]. Early diastolic mitral inflow velocity (E, cm/s) and early
diastolic mitral annular velocity (€', cm/s) were measured
at the septal and lateral annulus. The mean E/e’ ratio
calculated and used to estimate PCWP using the formula:
PCWP (mmHg) =124 x (E/€’) +1.9.

Additional echocardiographic parameters, including
LAVl and peak tricuspid regurgitation velocity (TRV), were
assessed to improve the accuracy of PCWP estimation
[21].

Data were analyzed using Statistica 13.0 (StatSoft
Inc., USA), license No. JPZ8041382130ARCN10-J and
MedCalc 10.2.0.0. Continuous variables were tested for
normality using the Shapiro-Wilk test and presented as
mean + SD or median (Q25-Q75), as appropriate. Be-
tween-group comparisons were performed using T-tests
or Mann-Whitney tests. Receiver operating characteristic
(ROC) curve analysis was used to determine optimal cut-
off values for GPR and PCWP. Univariate and multivariate
logistic regression analyses were performed to estimate
odds ratios (ORs) and 95 % confidence intervals (Cls) for
adverse cardiovascular events over a 5-year follow-up.
Statistical significance was set at p < 0.05.

Results

During a 5-year follow-up period, 9 patients (10.2 %)
reached the composite primary endpoint of heart failure
hospitalization or cardiovascular death.

The diagnosis of HFpEF in all enrolled patients was
confirmed using a structured, multiparametric approach,
primarily based on the HFA-PEFF diagnostic algorithm
[17]. Each patient underwent scoring of major and minor
criteria, resulting in a total score of 5 points, which is
consistent with the threshold for HFpEF and reflects
structural, functional, and hemodynamic abnormalities
characteristic of this syndrome.

In addition to the HFA-PEFF score, further supported
by complementary diagnostic algorithms and criteria
recommended in current guidelines. Echocardiographic
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assessment of diastolic function performed according to
ASE/EACVI recommendations, included evaluation of
E/E’ ratio, LAVI, and pulmonary artery systolic pressure
(PASP). These parameters confirmed impaired diastolic
relaxation and elevated filling pressures consistent with
HFpEF. Moreover, a systematic exclusion of alternative
causes of heart failure symptoms, including significant val-
vular disease, pulmonary hypertension from non-cardiac
causes, and primary cardiomyopathies, was conducted
to ensure diagnostic specificity.

Together, these multiple layers of assessment — struc-
tural, functional, and hemodynamic — provided robust
confirmation of HFpEF, complementing the HFA-PEFF
score. This multiparametric validation increases confi-
dence in the accuracy of the study cohort and strengthens
the interpretation of subsequent prognostic analyses.

Baseline demographic and clinical characteristics did
not differ significantly between patients with and without
adverse events (Table 1).

Baseline echocardiographic and hemodynamic pa-
rameters, as presented in Table 1, showed that left atrial
diameter (LAd) was significantly larger in patients with
atrial fibrillation, reflecting atrial remodeling associated
with arrhythmia. Early diastolic velocities (E' med and E’
lat) were higher in this group, suggesting altered diastolic
relaxation and reduced myocardial compliance. Other
parameters, including LV dimensions, ejection fraction,
pulmonary pressures, and metabolic indices, were
comparable across rhythm subgroups, indicating similar
baseline cardiac function.

To determine the optimal cut-off value of the glu-
cose-potassium ratio for predicting adverse outcomes in
this population of patients, ROC analysis was performed.

According to the ROC analysis, the optimal cut-off va-
lue of the GPR for predicting the composite endpoint was
>1.1697, with a sensitivity of 88.9 % and a specificity of
60.8 %. Area under the curve 0.758; standard error 0.101;
95 % C1 0.655-0.843; z statistic 2.671; p = 0.0076 (Fig. 1).

Clinically, GPR reflects the combined effects of glu-
cose metabolism and potassium homeostasis, which may
capture subtle metabolic and tubulointerstitial stresses
that predispose patients to adverse outcomes. Elevated
GPR likely represents enhanced myocardial vulnerability
to metabolic perturbations, which is not apparent when
evaluating glucose or potassium individually.

Similarly, ROC curve analysis identified an optimal
cut-off value of >14.16 mmHg for pulmonary capillary
wedge pressure, demonstrated sensitivity 77.78 %, speci-
ficity 74.68 %. Area under the curve 0.714; standard error
0.0966; 95 % CI 0.608-0.806; p = 0.0076.

PCWP is a direct measure of left ventricular filling
pressure and hemodynamic congestion, which are central
in the pathophysiology of HFpEF. Patients exceeding this
threshold are more prone to volume overload, pulmonary
congestion, and symptomatic deterioration, explaining
the observed association with hospitalization and cardio-
vascular death.

No significant difference in discriminative performance
between GPR and PCWP was observed (AAUC = 0.0436;
p =0.744), suggesting complementary roles in risk stratifi-
cation The lack of a significant difference in AUC between
GPR and PCWP (AAUC = 0.0436; p = 0.744) suggests
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Table 1. Structural-geometric and functional parameters of the heart in patients with ischemic CHF with preserved left ventricular ejection fraction

HFpEF with sinus rhythm, HFpEF with atrial fibrillation,
n =59 n=29

Parameter, measurement units HFpEF,
n =88

Age, years 69.46 + 9.33 69.32 £ 10.31 69.59 + 8.45 0.968
Height, cm 168.44 + 9.90 166.57 + 10.86 170.24 + 8.68 0.167
Weight, kg 85.32+18.78 83.64 £ 17.73 86.93 + 19.92 0.539
Body mass index, kg/m? 2520+ 4.72 24.99 +4.39 25.40+5.08 0.774
Body surface area, m? 1.95+0.23 1.92+0.23 1.98+0.24 0.296
LAd, cm 5.05+0.69 4.81+0.67 529+ 0.64 0.015
LVEDD, cm 530+0.74 5.47+0.84 5.12+0.60 0.129
LVESD, cm 3.38+0.67 3.47+0.78 3.30+0.54 0.566
LVEF, % 65.26 + 7.82 66.46 + 7.64 64.10+7.95 0.257
RWT, cm 0.42+0.15 0.43+0.18 0.42+0.13 0.962
LVMI, g/m? 126.49 + 40.71 129.86 + 48.03 123.24 + 32.67 0.743
PASP, mmHg 47.19 £ 11.39 4418 +11.92 49.66 + 10.50 0.145
E/e’ med, c. u. 8.78+5.41 8.11+3.87 9.44 + 6.57 0.534
E’ med, cm/s 912+ 3.41 7.61+2.04 10.59 + 3.84 0.001
E’ lat, cm/s 11.79£4.09 10.04 £ 3.44 13.41£4.03 0.001
LAVI, ml/m? 47.23+17.23 43.40 + 6.96 50.42 +22.98 0.855
PCWP, mmHg 12.36 £+ 5.97 11.95 14,80 12,78 £+ 7.15 0.898
Systolic blood pressure 149.61 + 12.06 149.61 £+ 13.75 149.62 + 10.43 0.774
Potassium, mmol/l 437+0.31 4,36 £ 0,35 4,38 10,27 0.930
Sodium, mmol/l 143.77 £ 3.22 143,24 £ 2,95 144,28 + 3,42 0.254
Blood glucose, mmol/l 5.08+1.04 5,24 +1,20 4,92 +0,86 0.434
GPR 1.17+£0.25 1,21+£0,29 1,13+0,20 0.350
1 GPR 2 GPR
100 100 J—
L a ——
80 L Se_nsi_tivity: 88.9 80 | |—
= Criterion : >1.1697
N Specificity: 60.8
> 60 - =
2 L =
2 r 2
& Or &
L —— GPR
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(Ol e BN B B R . . . .

0 20 40 60 80
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Fig. 1. Cut-off point for the glucose-potassium ratio 21.1697, sensitivity 88.9 %, specificity 60.8 %; p = 0.0076.

Fig. 2. Discriminative performance between GPR and PCWP.

that these parameters provide complementary prognostic
information, reflecting distinct pathological axes: metabolic
stress versus hemodynamic burden (Fig. 2).

In univariate logistic regression analysis, GPR >1.18
was associated with a markedly increased risk of the
composite endpoint (OR 11.15; 95 % CI 1.33-93.50;
p = 0.0048). Serum glucose and potassium, when
analyzed as individual continuous variables, were not
significantly associated with outcomes. This underscores
the clinical relevance of integrated metabolic assessment
in HFpEF, where isolated parameters may fail to reveal
underlying risk.

Similarly, PCWP >14.16 mmHg emerged as a signif-
icant univariate predictor (OR 8.52; 95 % Cl 1.65-44.14;
p =0.0044). This confirms the importance of hemodynam-
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ic congestion as a driver of clinical deterioration. Elevated
PCWP represents a direct measure of left ventricular
filling pressures and correlating with exercise intolerance,
pulmonary congestion, and increased hospitalization risk.

In the multivariate model including both parame-
ters, GPR (OR 9.79; 95 % CI 1.12-85.68; p = 0.039)
and PCWP (OR 7.51; 95 % CI 1.38-40.96; p = 0.019)
remained independent predictors, emphasizing the ad-
ditive value of combining metabolic and hemodynamic
assessments (Table 2).

Finally, a combined model PCWP and GPR achieved
the highest prognostic discrimination (AUC 0.837,
p = 0.0007), supporting the concept that coupling hemo-
dynamic congestion with metabolic tubulointerstitial stress
provides a more comprehensive assessment of risk in
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Table 2. Multivariate prediction model of adverse cardiovascular events during the five year of follow-up for glucose-potassium ratio and PCWP

GPR

PCWP

Odds Ratio 9% % C o |

9.7888 1.1183 - 85.6830 0.0393

7.5091 1.3767 — 40.958 0.01984

26

ischemic HFpEF. These findings highlight the potential
utility of early identification of high-risk patients to guide
targeted therapeutic interventions.

Discussion

The present study demonstrates that in patients with
ischemic HFpEF, the glucose-potassium ratio and
pulmonary capillary wedge pressure serve as robust,
independent, and complementary predictors of long-term
adverse outcomes. During a 5-year follow-up, 9 patients
(10.2 %) reached the composite primary endpoint of heart
failure hospitalization or cardiovascular death. Baseline
demographic and clinical characteristics did not differ
significantly between patients with and without adverse
events, underscoring the limitations of conventional clini-
cal parameters for risk stratification. While PCWP remains
the established gold standard for assessing hemodynamic
congestion [3], our findings highlight GPR as a practical
biochemical surrogate that reflects the renal metabolic
response to elevated filling pressures [10].

PCWP elevation represents the mechanical compo-
nent of venous congestion, a central pathophysiological
driver in HFpEF. Persistent elevation of left ventricular
filling pressures leads to retrograde venous congestion,
thereby increasing renal venous pressure and impairing
oxygen delivery to the renal medulla [11]. This con-
tributes to tubular hypoxia, tubulointerstitial injury, and
progressive cardiorenal dysfunction. In our cohort, PCWP
>14.16 mmHg was significantly associated with adverse
outcomes (OR 8.52; 95 % Cl 1.65-44.14; p = 0.0044),
confirming that hemodynamic overload is a key predictor
of long-term risk. These results corroborate prior findings
in nephrology, where surrogate estimates of PCWP re-
flects systemic congestion and guides fluid management
in dialysis patients [9].

GPR integrates changes in glucose metabolism and
potassium handling, serving as a sensitive marker of renal
tubular stress. In our study, GPR >1.18 predicted a mark-
edly increased risk of the composite endpoint (OR 11.15;
95 % Cl 1.33-93.50; p = 0.0048), whereas glucose and
potassium analyzed individually were not significant. This
supports a dual-hit model: mechanical stress, represented
by PCWP, triggers metabolic and tubular dysfunction,
which is then mirrored by an elevated GPR. In multiva-
riate analysis including both parameters, GPR (OR 9.79;
95 % CI 1.12-85.68; p = 0.039) and PCWP (OR 7.51;
95 % Cl 1.38-40.96; p = 0.019) remained independent
predictors, emphasizing their additive and complementary
prognostic value.

The combined assessment of GPR and PCWP
demonstrated high prognostic accuracy (AUC 0.837; 95 %
C10.743-0.907; p = 0.0007), indicating that these markers
provide complementary, non-redundant information. GPR
alone showed diagnostic performance comparable to
invasive PCWP (AUC 0.758 vs. 0.714; AAUC = 0.0436;
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p =0.744), supporting its utility as a non-invasive risk strat-
ification tool in settings where right heart catheterization
is not feasible [5,6]. The lack of statistical potentiation be-
tween GPR and PCWP suggests that they reflect partially
overlapping yet pathophysiologically distinct aspects of
the cardiorenal continuum.

Ischemic HFpEF is characterized by microvascular
dysfunction, systemic inflammation, and metabolic de-
rangements [2]. Insulin resistance, sympathetic overactiv-
ity, and subclinical tubular injury may amplify the adverse
effects of venous congestion. GPR likely captures both
renal stress and systemic metabolic alterations, linking
hemodynamic overload with neurohumoral and metabolic
dysregulation [4].

Identification of patients with a “dual-high” profile
(GPR >1.18 and PCWP >14.16 mmHg) enables early
recognition of an ultra-high-risk subgroup, who may
benefit from intensive decongestion and early initiation of
guideline-directed therapies, including SGLT2 inhibitors
and mineralocorticoid receptor antagonists [3]. Incorporat-
ing GPR into longitudinal monitoring, alongside emerging
tubular injury biomarkers such as NGAL and KIM-1, could
further enhance risk stratification and enable personalized
therapy adjustments [8,11]. Future studies should also
explore integrating wearable-based hemodynamic mo-
nitoring with biochemical markers to refine individualized
patient management and track response to therapy.

The study demonstrates that in ischemic HFpEF,
a combined assessment of PCWP and GPR provides
mechanistic and prognostic insight, linking hemodynamic
congestion, renal tubular stress, and metabolic dysregula-
tion. GPR emerges as a reliable, non-invasive surrogate
of cardiorenal stress, complementing traditional hemo-
dynamic measures holding potential to guide personalized
risk stratification and therapeutic decision-making.

Conclusions

1. In patients with ischemic HFpEF, both the GPR and
PCWP are robust, independent predictors of long-term
adverse outcomes, including heart failure hospitalization
and cardiovascular death. In univariate logistic regression
analysis, GPR >1.18 was associated with a markedly
increased risk of the composite endpoint (OR 11.15; 95 %
Cl 1.33-93.50; p = 0.0048), while PCWP >14.16 mmHg
was similarly predictive (OR 8.52; 95 % CI 1.65-44.14;
p =0.0044).

2. The comparable prognostic performance of GPR
and non-invasive estimated PCWP highlights the potential
of GPR as a practical, non-invasive biochemical marker
reflecting renal metabolic responses to hemodynamic
congestion. While no direct synergistic interaction be-
tween the two parameters was observed, a combined
model demonstrated the highest prognostic discrimination
(AUC 0.837; p = 0.0007), indicating that integrating a
hemodynamic measure with a metabolic marker of tub-
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ulointerstitial stress provides a more comprehensive risk
assessment in ischemic HFpEF. In multivariate analysis,
both GPR (OR 9.79; 95 % CI 1.12-85.68; p = 0.039)
and PCWP (OR 7.51; 95 % CI 1.38-40.96; p = 0.019)
remained independent predictors, underscoring their
complementary and non-redundant prognostic value.

3. These findings support a multidimensional ap-
proach to risk stratification that bridges mechanical
congestion and metabolic tubular stress, enabling
earlier identification of high-risk patients and informing
personalized management strategies, including targeted
decongestive therapy and guideline-directed pharmaco-
logic interventions.

Prospects for further research. Future studies
should focus on exploring the interactions between the
glucose-potassium ratio, pulmonary capillary wedge pres-
sure, and serum sodium levels in patients with HFpEF.
Particular attention should be given to how combined
metabolic and hemodynamic alterations influence disease
progression and clinical outcomes. A better understanding
of their interplay may contribute to improved risk strati-
fication and support more individualized management
strategies for high-risk HFpEF patients.
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OcobausocTi excnpecii PTEN, PAX-2 ta PAX-8
y rinepnAacTMUHKUX npoLiecax eHAOMETpIf
Ta €HAOMETPIOIAHUX aA€HOKapPLUHOMAX TiAa MaTKK

M. B. CaBueHKo

AHINPOBCLKUIM AePXaBHUIM MEAWYHWI YHIBEpCHTET, YkpaiHa

KniHiyHwit giarHo3 atmnosoi MaTKoBOI KpoBOTedi noTpebye AndepeHLjaii ricTonoriYHOro BUCHOBKY Mix rinepnnacTyuiHUMm
npouecamm 3 atunieto Yn 6e3 Hei Ta BcokoaudepeHLinoBaHumMu (grade 1) ageHoKapLUMHOMaMU EHAOMETPIS, BPAxoBY UM
noganbLuy TakTUKy NikyBaHHs nauieHTok. OckKinbky Mig Yac JOCnimKeHHs mMaTtepiany nicnst BULLKPIGaHHS eHJoMeTpis He-
MOXIMBO OLIHWTY 3aranbHy KapTuHy, AOLINIbHO NPOAOBXWTY BUBYEHHS MCTOMOMYHUX Ta IMYHOMCTOXIMIYHUX KpUTepiiB Ans
BepudikaLlii giarHo3is.

Meta po6otn - focnignMTi xapakTepucTuk exkcnpecii 3-MapKepHOi naHeni B rinepnnacTnyHux npouecax eHooMeTpis Ta
BUCOKOANMDEPEHLIIOBAHNX EHAOMETPIOIAHUX afeHOKapLMHOMAX; BU3HAUMTK OiarHOCTUYHY YyTMBICTb i cneuundidHicTb
3-MapkepHoi naHeni y 3anosucTiit rinepnnasii eHaoMeTpis 3/6e3 aTunii Ta eHAOMETPIOIAHMX ageHokapLumHomax (EA) grade 1
€HLOMETPIS, BUKOPUCTOBYIOUYM HANHOBILLI KNacudikaLliviHi AaHi Ta BPaxoBYUYM MOXIIMBOCTI [iarHOCTUYHOIO MOLLYKY cdpepu
OXOPOHM 310POB’SA YKpaiHu.

Marepianu i metoau. PeTpocnekTvBHuin aHania 60 Bunagkie nicnsionepawiiHoro Matepiany Ta BULLKIOaHHS XIiHOK 3a nepiog,
32021 go 2023 poky 3 ricTonoriYH1M AiarHo30M aTurnosa / HeaTMnoBa 3ano3ucTa rinepnnasis eHgoMeTpis Ta Bucokogude-
peHuitoBaHa (grade 1) EA nepen6ayaB oujHIOBaHHS MOPOMOriUYHKX, MCTOMOMYHIX, IMYHOMCTOXIMIYHUX XapaKTepUCTHK i3
HaCTYMHUM CTaTUCTUYHUM OMPaLIOBaHHSM OTPUMAHUX Pe3ynbTaTiB.

Pesyabtati. Y BMGipui nauieHTok (n = 60), siki 3anyyeHi 40O AOCTIMKEHHS, BCTAHOBMEHO CTATUCTUYHO 3HAYYLLWIA 3B'S30K MiX
yactoToto ekcnpecii PTEN i PAX-2 i3 atunieto npouecy (Heatvnosa rinepnnasis — atvnosa rinepnnasis — G1 ageHokapumHo-
ma) 3a Tectom KokpaHa—Apwmiteimka (PTEN: Z =-3,95; p < 0,001; PAX-2: Z = -4,64; p < 0,001), Lo niaTBEpAXKEHO X>-TECTOM
(PTEN: p<0,001; CramerV =0,54; PAX-2: p<0,001; Cramer V = 0,60) i kopensuieto CnipmeHa (PTEN: p =-0,510; p < 0,001;
PAX-2: p =-0,599; p < 0,001). Ana PAX-8 mixrpynoBux BigMiHHOCTEl He BUsiBNeHo (p > 0,38 Ans KOXHOTO 3 TPbOX Ha3BaHMX
TecTiB), ekcnpecia 3anuwianacs ctabinbHO BUCOKOI B ycix rpynax. Omxe, BTpata ekcnpecii PTEN i PAX-2 acoujtoeTbes 3
GinbLL 3M105IKICHAM NpoLLecoM Y Wi koropTi, a PAX-8 He Mae AMCKpUMIHaLIHOT 30aTHOCTI y rpynax AOCHimKEHHS.

BucHoBKU. ApryMeHTOBaHO AOLINbHICTb BUKOpuCTaHHS naHeni PTEN i PAX-2 gk nporHoCcTYHOI y rinepniacTuyHnX npouecax
€HOOMETPIS.

Features of PTEN, PAX-2 and PAX-8 expression in endometrial hyperplastic
processes and endometrioid adenocarcinomas of the uterine body

P. V. Savchenko

The clinical diagnosis of atypical uterine bleeding requires differentiation of the histological diagnosis between
hyperplastic processes with and without atypia and highly differentiated (grade 1) endometrial adenocarcinomas, taking
into account the further treatment tactics of patients. The lack of a common picture during the study of the material after
endometrial scraping necessitates the improvement of histological and immunohistochemical criteria for verification of
the corresponding diagnoses.

Aim of the study. To investigate the characteristics of the expression of the 3-marker panel in hyperplastic processes of the
endometrium and highly differentiated endometrioid adenocarcinomas; to determine the diagnostic sensitivity and specificity
of the 3-marker panel in endometrial glandular hyperplasia with and without atypia and endometrioid adenocarcinomas (EA)
grade 1 of the endometrium using the latest international classification data and taking into account the diagnostic search
capabilities of the healthcare sector of Ukraine.

Materials and methods. A retrospective analysis of 60 cases of postoperative material and excision of women for the period
from 2021 to 2023 with a histological diagnosis of atypical and atypical glandular hyperplasia of the endometrium and highly
differentiated (grade 1) EAincluded an assessment of morphological, histological, immunohistochemical characteristics with
subsequent statistical processing of the results obtained.

Results. In the studied sample (n = 60), a statistically significant relationship was established between the frequency of PTEN
and PAX-2 expression with process atypia (atypical hyperplasia — atypical hyperplasia — G1 adenocarcinoma) according
to the Cochran-Armitage test (PTEN: Z = -3.95; p < 0.001; PAX-2: Z = -4.64; p < 0.001), which was confirmed by the x*-test
(PTEN: p < 0.001; Cramer V = 0.54; PAX-2: p < 0.001; Cramer V = 0.60) and Spearman correlation (PTEN: p = -0.510;
p < 0.001; PAX-2: p = -0.599; p < 0.001). For PAX-8, no intergroup differences were found (p > 0.38 for each of the three
above-mentioned tests), the expression remained consistently high in all groups. Therefore, the loss of PTEN and PAX-2
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expression was associated with a more malignant process in this cohort, while PAX-8 did not demonstrate discriminatory

ability between the considered groups.

Conclusions. The feasibility of using the PTEN and PAX-2 panel in endometrial hyperplastic processes as a prognostic was

argued.

AHomarbHa MaTkoBa KpoBOTeuYa — AiarHo3, 3 IkKUM YacTi-
LLe BCbOTO 3BEpTalThCs A0 MHeKomnora XiHku npemeHo-
naysanbHOro Ta MeHonaysansHoro Biky [1,2]. MpuimnHoto
Mosxe ByTu i rinepnnacTnyHWiA NpoLec eHOoOMETPIs, i He-
aTunosa rinepnnasis engometpis (FE) / engometpioigHa
iHTpaenitenianbHa Heonnasis (EIH) abo engometpioigHa
afeHokapumHoma (EA) sk BapiaHT aaeHOKapLMHOM eHpo-
METpis, Lo TpannstTbes HanvacTiwe [3,4,5].

MopdhonoriyHa giarHocTtuka M'E y poboTi natomopo-
nora noB’si3aHa 3 HWU3KOK TPYAHOLLIB, L0 YCKMaAHIOTh
npovuec Bepudikauii giarHosy. MNo-neplue, 3pasok eHgo-
METPIs € hparMeHTOBaHUM (CTOCYETbCS BULLKPIOaHHS), i
Lie YCKIaAHIOE OL|iHIOBAHHS 3araribHOro naTepHy 3anosu-
CTOrO KOMMOHEHTA 1 0OMEXY€E AOCHIMKEHHS HEBENMKIX
ypaxeHb. [1o-apyre, pi3ki BapiaLii natepHy 3ano3ucToro
KOMIMOHEHTa 3anexarb Bif KOnvBaHb PIBHIB €CTPOreHy
Ta NPOrecTepoHy, LLO BMIMBAKOTL HA MPOLEC OLiHIOBaH-
Hs1. MNo-TpeTe, nauieHTkam 3 aHOMarnbHUMM MaTKOBUMU
KpOBOTEYaMM MpK3HAYaTb rOPMOHArbHY Tepanito, ska
iCTOTHO 3MIHIOE apXiTEKTYpHi 0COBNMBOCTI EHOOMETIS.
lMo-yeTBepTe, HEaTMNOBA rinepnagis MoXe MaTv ocepen-
KoBWi1 abo Anpy3HNIA XapakTep i3 NOCTYNOBUMY 3MiHAMU
3203, WO YCKNAAHIE YiTKe PO3MEXYBaHHS OKPEMUX
AinaHok atunii [1,4].

[icTonoriYHMMM KpUTEPISMM HEATUMOBOI 3aM03UCTOT
l'E € 30inblueHHs cniBBigHOLLEHHS 3amno3u — CTpoMa y
6ik 3an03, sKki MOXyTb ByTn TyGYynspHi, posranyxeHi Ta/
abo KiCTO3HO PO3LIMPEHI, O HaragylTb eHAOMETPIN
¢hasu nponicepalii, Ae sApa PIBHOMIPHO PO3MiLLEHi Ha
6asarbHin MmembpaHi [6].

Atunosy ['E un EIH B13HayatoTh ik 0gHO4aCHY 3MiHy
eniTenianbHoi LuMTonorii Ta 36iNbLIEeHHS KiNbKOCTi 3ano3
€HIOMETPIsi MOPIBHAHO 3i CTPOMOHO (30inbLUeHHsT 3ar10-
3UCTOI apXiTeKTypK) 3 BU3HAYEHOKO 30HOKD, HE CXOXOH
Ha HaBKOSMLUHI €HOOMETPIN i Ha HOpMasibHi 3an03u.
Cknapaetbes 3i 3rpynoBaHuX 3MiHeHNX Tpybyatunx abo
po3ranyxeHux 3anos, Lo LMTONOrYHO Bifpi3HAOTLCA
BiZl HOPManbHOro nNaTepHy eHaomeTpis. B 30Hi atuno-
Boi ['E uun EIH 3ano3u npesaniooTb Hag CTPOMOLO, L0
Npu3BOAMTb A0 3MEHLLEHHS 06'eMy CTpomu. BuHukae
BapiabenbHiCTb saep: iXHs dhopma i po3Mmip pisHi, 3aBxan
BiJPI3HAOTLCSA Bif OCHOBHOTO NaTepHy eHAoOMETPIs hasu
nponicepadii. Lintonoriyni amiHu (pisHi Tunu metannasin)
MOXYTb CyNnpOBOKYBATW SAEpHY aTunito B atunosii ['E
yn EIH [6,7].

EHpomeTpioiaHa ageHokapumHoMa — 3rosikicHe eni-
TenianbHe HOBOYTBOPEHHS, L0 BUSBMSIOTL 32 Pi3HUMM
nponopLisiM/ 3an103MCTOr0, NaNINAPHOTO Ta COMiAHOrO
KOMIMOHEHTa 3 HEONMaCTUYHUMU KNiITUHAMK eHOOMETPI-
oigHoi audhepeHuiauii. BignosiaHo oo cTagjtoBaHHS 3a
kputepiamn FIGO, po3spisHsatoTb 4 cTagii Ta 3 cTyneHi
3I10SIKICHOCTI, e COMigHUMA HEe3ano3ncTuin KOMMNOHEHT
BUSBNAKOTb Y MeHLLE HiX 5 %, 0o 50 % Ta noHag 50 %
KNiTUH NYXJIMHHOI TKaHWHK BignoBigHo [8].

Yepes oOMexeHi MOXIMBOCTI LIOAO YTOUHEHHS
ricTONoriYHMX KpuTepiiB HeobxigHO NpoAoBXyBaTU
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MOLUYK i NiATBEPAWTU AiarHOCTUYHY LiHHICTb naHeni imy-
HOTICTOXIMIYHUX MapKepiB ANA paHXyBaHHSA aTunoBoro,
HeaTMnoBOro Ta 3M0sKICHOro NPoLEeciB eHAOMETPIs. Y
Knacudikauii nyxiuH xiHounx ctateBux opraHis BOO3
2020 poky moka3aHO AOUMbHICTb BUKOPUCTaHHA Map-
kepiB PTEN i PAX-2, W0 xapaKTepusyloTbCs BTPaTo
eKCnpecii B HeaTuMoBil rinepnnasii eHAOMETPIs Ta Malxe
MOBHO BIifCYTHICTIO B €HAOMETPIOIAHWNX KapLMHOMax
[7,9,10,11,12]. BigcyTHicTb ekcnpecii cBiguMTb Npo 310-
AKICHWI NpoLec, ane BiOKpUTUM 3amn LLIAETbCS MUTaHHS
LLIOZI0 YaCTKOBOI ekcnpecii, Sika, HaMiMOBIpHiLLE, CBIAYMTD
npo GinbLu 3nosikicHKA npouec B eHgomeTpii [13]. do uiei
naxeni gogatotb e PAX-8. OpgHak aoci He 3aincHunm
CUCTEMATUYHI JOCNIMKEHHS TOro, SIK HaBedeHi iMyHO-
ricToxiMi4Hi Mapkepu crif, BUKOPUCTOBYBATM HA NPaKTWL.
Omxe, Ust naHenb noTpebye NPOAOBXKEHHS BUBYEHHS Ta
Banigauii.

Merta po6otu

[ocnignTn xapakTepucTukn ekcnpecii 3-mapkepHoi naHe-
i B rinepnnacTM4HmX npoLiecax eHaOMETPIs Ta BUCOKOAN-
dhepeHLiioBaHX eHOOMETPIOIAHNX afeHOKapLMHOMaX;
BM3HAUNTW OiarHOCTUYHY YYyTNMBICTb i CneumdivHiCTb
3-MapkepHoi naHeni y 3anosucTiv rinepnnasii eHaomeTpis
3/6e3 atunii Ta EA grade 1 eHL,OMETPIS, BUKOPUCTOBYHOUM
HaHOBILLI KnacudikaLinHi AaHi Ta BpaxoByO4n MOXIIU-
BOCTi [iarHOCTUYHOrO NOLUYKY Chepyt OXOPOHY 300POB’s
Ykpainu.

Martepianu i meToAU AOCAIAKEHHA

3aincHUNM peTPOCNeKTUBHMIA aHani3 nicnsionepawiiHoro
martepiany, Wwo Haginwos Ao KHT «[HinponeTpoBcbke
obnacHe natonoro-aHatomiyHe Giopo» JOP» ans
naToricCTONOriYHOro AoCHimKeHHs. [liarHo3 ocTaToyHO
BEpU(IKOBAHO 3a AOMOMOrOK iIMYHOFICTOXIMIYHOMO Me-
Toay y MmopdornoriYHoMy Biaaini 4iarHOCTUYHOIO LEEHTPY
000 «AnTekn meanyHoi akagemii» M. [JHinpa 3a nepiog
32021 po 2023 poky.

BcraHoBneHi giarHo3u: Heatunosa 3ano3uwcTa rineprna-
3i9 eHgomeTpis — n = 20, aTvnoBa rinepnasis eHaoMETpIA
/ iHTpaeniTeniansHa eHgomeTpioigHa Heonnagia — n = 20,
BMCOKoaudepeHLiioBaHa (grade 1) eHoomeTpioigHa age-
HOKapLHoMa eHaomeTpis —n = 20; 3aranomM — 60 BuUnazkis.
IMyHoricToxiMiuHWiA (I7X) aHani3 xapaKTepuCTUK 3MOSIKICHNX
HOBOYTBOPEHb EHOOMETPIS 3MiMICHUNN BiANOBIAHO 4O M's-
Toro BugaHHs Knacudikanji BOO3 HoBoyTBOpEHb *iHOHOT
penpoaykTusHoi cuctemu (2020 p.).

[Ons IFX-gocnigkeHHs BUKopucTaHo dhopmani-gik-
COBaHi i napadhiH-3anuTi 6roku, 3aCTOCOBaHO MPOTOKOMNM
komnaHii-eupobHuka TermoScientific (TS), CLUA. Ha
3pi3ax 3aBTOBLUKM 4 MKM 3 BUKOPUCTaHHSM CUCTEMU
Bidyanisauii LabVisionQuanto (TS, CLLA) Ta xpomorery
DAB QuantoChromogen (TS, CLUA) BUABRSNN aHTUreHun
Ta hikcoBaHi Ha HKX BINKOBI NaHLorL.
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Tabauus 1. MaHenb NepBUHHUX aHTUTIN

OpwuriHaAbHI AOCAIAXKEHHS

MepBuHHI aHTUTINA _ POSBeAeHHﬂ INokanisauia peakujii

PTEN KknoH 6H2.1
PAX-2 knoH EP235
PAX-8 knoxH MD-50

AnepHa, uutonnasmaTtuyHa

RTU anepHa
RTU apnepHa

Tabauusa 2. CTaTUCTUYHI pe3ynbTaTi

X (20 p(X) p (rpea) p (Cripuer)

PTEN 17,5 0,000158 0,54
PAX-2 21,54 0,000021 0,599
PAX-8 1,034 0,596 0,131

-3,953 0,000077 -0,51
-4,641 0,000003 -0,599
-0,881 0,378 -0,114

Bik mauieHToK i3 AiarHO30M HeaTWnoBOi rinepnnasii
€HOOoMETPIS CTaHOBMB Bif 37 A0 47 POKiB, y CepeaHboMy
—42,20 + 2,40 poky (MegiaHa — 42,50 poky); 3 giarHo30M
aTunoBoi rinepnnasii eHgometpia (EIH) — Big 51 po 61
poKy, y cepenHbomy — 54,70 + 2,64 poky (MegiaHa — 53,50
poky); ans EA grade 1 —Big 44 fo 74 pokis, y cepeaHboMy
— 58,40 + 8,32 poky (MegiaHa — 59,50 poky).

MNepBuHHa piarHocTnyHa IMX-naHenb BKkYana
aHtuTina po 6Ginkis PTEN, PAX-2, PAX-8. Tutp aHTuTin
BU3HAYany iHAMBIAYyanbHO ANs KOXHOTO Mapkepa, BUKO-
pucToBytodM crnevianbHuin po3umH Antibody Diluent (TS,
CLLUA). XapakTepuCcTuKn aHTUTIN HaBeaeHo B mabruui 1.

Peakuii ouiHIOBan 3 BUKOPUCTaHHSAM HaNIBKiNbKICHO-
ro meTogy He MeHLU Hix y 10 nonsix 3opy 3i 36inbLEHHM
x400. Ak NO3UTUBHY peakLito BU3HA4Yanu KOpuyHeBe
3abapeneHHs y noHaa 10 % MyxnUHHUX KNITWH i3 BUpa-
YKEHOHO Ta MOMIPHO iIHTEHCMBHOHO CrieLMdiYHO peakLjieto
Ans KoxxHoro mapkepa. OuiHioBaHHS! naHeni 3 Mapkepis
rpyHTYBanocs nuwe Ha enitenii 3ano3. [liarHosn BcTa-
HOBIMOBanN ABa AOCBIAYEHI NAaTOMOPAIONOrU He3anex-
HO OfWH Bif OQHOrO Ha MiACTaBi YMHHOI Knacudikauii
BOO3 [4,7].

[ins oujiHIOBaHHS acouliaLlii Mix ekcrpecieto Mapkepis
i CTyneHeMm naTororiyHoro NpoLecy 3acToCOBaHO X>-Kpu-
Tepivt MNipcoHa. MeToa Aae 3MOry BU3HAUYUTU HAsIBHICTb
CTaTUCTUYHO 3HAYYLLOMO 3B'A3KY MK KaTeropiansHUMm
3MiHHUMW. 1N BUSHAYEeHHS Cunmn acoLiaLlii Mixk 3MiHHUMM
BUKOpUCTaHO KoedilieHT Kpamepa (Cramer V), wWwo aae
3MOry BCTAHOBWTY CTYMiHb 3aN€XHOCTI MiX MapameTpamu.
[lns BU3HaAYeHHS NiHINHOI TeHOeHUii 40 3MiHWM YacToTK
eKcrnpecii MapkepiB MiX BNOPSAKOBaHUMU rpyrnamm BUKO-
puctaHo TecT KokpaHa—ApmiTengxka. Z — CTaTUCTUYHUA
MOKa3HVK CUNV TPEHAY, 3 BUKOPUCTAHHAM LibOro MeToay
BCTAHOBIMEHO HaNpPsM i CTaTUCTUYHY 3HAYYLLiCTb 3MiH
MOKa3HMKIB 3i 36iNbLUEHHSIM TSHKKOCTI NaToNoriYHoro
npouecy. [ina OuiHIOBaHHS HanpsiMy Ta CUIu 3B'A3KY
MiX CTYMEHEM TSHKKOCTi MaToNOriYyHOro NpoLecy i ekc-
npecielo MapkepiB 3aCTOCOBAHO KOEILiEHT paHroBoi
kopensuji CnipmeHa. Ak CTaTUCTUYHO 3HaYYLLIi BUHAYEHO
BigMIHHOCTI Npu p < 0,05. Pe3ynstaTv JOCNImKEHHS CTa-
TUCTWYHO onpaLboBaHoO B Nporpami Statistica (cepinHui
Ne AGAR909E415822FA).

PesyAbTati

Mig yac gocnigXeHHs npoaHani3oBaHO eKChpecito
imyHoricToximiyHmnx mapkepis PTEN, PAX-2, PAX-8 y ne-
peanyxnMHHUX NpoLiecax eHLOMETPIs!, @ came HeaTurMoBil
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Ta artunosii E Ta BucokoamdepeHLinoBaHux (grade 1)
EA eHngomeTpis.

Excnpecito PTEN 3adgikcoBaHo y 100 % (n = 20)
BWNagkis Heatunosoi I'E, y atunosin M'E (EIH) — 90 %
(18 Bunagpkis i3 20), y BucokoandepeHujiosatin (G1) EA
enpometpis —50 % (10 Bunagkis i3 20). 3a pesynsratamm
CTaTUCTUYHOrO aHanidy aaHux, 3a ekcnpecieto PTEN y
rinepnnacTUYHMX i 3NOSIKICHWX Mpouecax eHOoMETPIs
BUSIBIIEHO CEPEAHbOI CUMKM acoujiaLlito Mix rpynamm Ta
€KCMpecieto Mapkepa, a TakoX YiTKy HeraTuBHY TEHAEHL0
— 3i 3pOCTaHHAM TSXKKOCTI NpoLecy MMOBIPHICTb EKCTIPeCii
PTEN 3meHLwyeTbes. MiaTBEpmIKEHO CepeaHIo HeratyBHy
Kopensuilo Mibx nopsgkom rpyn (Big Ao6posKiCHOI [0
3nosikicHoi (n = 20 — n = 18 — n = 10) Ta HasBHICTIO
ekcnipecii PTEN (mabn. 1). BusiBneHo peakuio y cTpo-
MarnbHOMY KOMMOHEHTI, Lo 36epiranack B 060x rpynax
rinepnnacTn4HNX NpoLecis, ane He 3adikcoBaHa y rpyni
EA grade 1 (puc. 1).

Omxe, wopgo PTEN 3adikcoBaHO nocTynoBe 3Hu-
)KEHHS1 eKCnpecii: Bi MOBHOI HAsIBHOCTI B HEATMMOBIl
rinepnnasii engomeTpis (100 %) fo 3HwkeHHsa 8o 50 %
y EA grade 1, W0 mMae CTaTUCTUYHY 3HaYYLLICTb.

Y neatunosin E ekcnpecito PAX-2 Ta PAX-8 Bu-
asneHo y 100 % Bunagkis (n = 20 AN KOXHOI rpynm)
(puc. 2A, B). B atunosii M'E 3acikcoBaHO 3MEHLLEHHS
ekcnpecii PAX-2 1o 65 % (13 sunaakis i3 20) (puc. 2B) Ta
36epexeHHs excnpecii PAX-8 y 95 % (19 sunagkis i3 20)
3paskis (puc. 2I). Y BucokogudepeHujnoBaHmx (grade 1)
EA BcTaHoBneHo 3meHLwweHHs ekcnpecii PAX-2 0o 30 %
(6 Bunagkis i3 20) (puc. 2/[), a excnpecito PAX-8 3adik-
coBaHo y 95 % (19 Bunagkis i3 20) 3paskiB (puc. 2E). 3a
pesyrnsTaTamm CTaTUCTUYHOIO aHanisy, BUSBEHO CUMbHY
acouiaujto Mix rpynamu Ta ekcnpecieto PAX-2; HeratueHy
TEHAEHLLiI0 3i 3HVKEHHSM YacTOTU EKCNPECIT Npuy nepexogi
Bi [0OpOsiKiCHMX cTaHiB o paky (N =20 - n=13 —
n = 6); NigTBEPIKEHO HEraTMBHY KOpensLjlo cepenHboi
CUIM MiX CTYMeHeM TSHKKOCTi MPOLECy Ta eKcrpecieto
PAX-2 (mab6n. 2).

OTxe, ans ekcnpecii PAX-2 xapakTepHe nocTynose
3HwkeHHs Big 100 % y Heatunosin NE go 30 % B G1
afeHokapuuHomi. Lle cBiguutb Npo BMCOKMI AiarHoc-
TUYHWIA NOTeHUian Ana audepeHuiaii Mk aTunoBoto,
HeatunoBoto 'E Ta EA grade 1.

3a pesynbratamu CTaTUCTUYHOIO aHanidy ekc-
npecii PAX-8 BCTaHOBReHO: acouiauii Mix rpynamu Ta
EKCMPECIE MapKepy He BUSIBMEHO, a Kopensuis mix
TaxkicTio npouecy (TE — Heatunosa NE — EA gradef)
Ta ekcnpecieto PAX-8 (n =20 — n =13 — n = 6) maixe
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Puc. 1. A-B. Heatunosa 3anoaucTa rinepnnasis eHgometpisi. A: 3a6apBneHHsi reMaTokcuniHoM Ta eoanHoM, 36. x100; B: noautueHa ekcnpecis PTEN y ctpomi, IFX-meTog,
36. x100. B-I. AtunoBa 3arosucTa rinepnnasis eHAoMeTpisi. B: 3abapBneHHs reMaTokcuriHoM Ta eo3uHoM, 36. x100; I': nosuTueHa ekcripecis PTEN y ctpowmi, IFX-meTog, 36. x100.
A-E. BucokoaudepeHuiiiosana (grade 1) EA. A: 3aGapereHHsi remaTokcuniHom Ta eosnHoM, 36. x100; E: Hemae excnpecii PTEN, ITX-metog, 36. x100.
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HynboBa. 3pobunm BUCHOBOK, Lo PAX-8 ekcnpecyeTbes
cTabinbHO BUCOKO Y BCiX rpynax (95—-100%). CtatuctniHo
3HauyLLOi rpafaLii HeMae, a OTXXe Liei Mapkep He MOXHa
BUKOPWCTOBYBATU AN PO3PI3HEHHS PYN AOCTIMKEHHS.
Y pocnigxkeHin Bubipui (n = 60) BCTaHOBMNEHO CTa-
TUCTUYHO 3HaYyLLe 3HWMXeHHs YacToTu ekcnpecii PTEN
i PAX-2 3i 3pocTaHHsaM TsKOCTi npoLecy (HeaTunosa ri-
nepnnasis — atvnosa rinepnnasis — G1 ageHokapLMHO-
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ma) 3a TecToM KokpaHa—ApMiTenaKa, Lo MiATBEPAKEHO
¥2-TecToMm i kopensiuieto CripmeHa (mabrn. 2). Ans PAX-8
MDKTpyroBi BigMIHHOCTi He 3adpikcoBani (p > 0,38 ans Kox-
HOTO i3 TPbOX TECTIB), EKCMPECis 3anuwanacs ctabinbHo
BUCOKOHO B ycix rpynax. OTxe, BTpata ekcnpecii PTEN
Ta PAX-2 acouitoeTbest 3 6inblu 3nosiKicHUM NpoLEecom,
a PAX-8 He Mana CTaTMCTUYHO 3HaYyLLMX BiAMIHHOCTEN
y rpynax JocrimxeHHst (puc. 3).
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24,

Puc 2. A-Bb. Heatunosa 3anoaucra rinepnnasis eHgomerpisi. A: exkcripecist PAX-2, 36. x100; B: ekcripecist PAX-8, ITX-meTog, 36. x100. B-I. ATnosa 3anosucTa rinepnnasis eHaome-
Tpisi. B: excnpecis PAX-2, 36. x100; I': ekcripecisi PAX-8, ITX-meTog, 36. x100. A-E. Bucokogudepenuitoara (grade 1) EA. A: ekcnipecis PAX-2, ITX-meTog, 36. x100; E: ekcnpecis

PAX-8, ITX-meTog, 36. x100.

06roBopeHHA

BukopuctanHs PAX-2 € giarHocTuyHnm ans amdepex-
LiitoBaHHS aTUMNOBOI rineprnnasii eHAOMETPIst Ta BUCOKOAW-
(hepeHuiioaHoi (grade 1) EA, ockinbku Ans 3nosikicHoro
npoLecy eKcrpecis Lboro Mapkepa He xapaktepHa. Taki
cawmi pesynstatv ogepxanu N. Wyvekens et al. [12]. Kinb-
KiCTb JOCRImKYBaHOr0 MaTepiany 3 HasiBHICTIO eKCrpecii

Matonoria. Tom 23, Ne 1(66), ciueHb - KBiTeHb 2026 p.

OpwuriHaAbHI AOCAIAXKEHHS

2b

2r

2E

mapkepis PAX-2 i PTEN y BifcOTKOBOMY BiZHOLLEHHI
Taka cama, K i B HalloMy JOCHiIKEeHHI, ane KinbKicHO
Bigpi3HAnacs maixe y 9 pasis, ockinbku Matepian 6yno
3ibpaHo 3a 20 pokiB. JOCRIMKEHHS, WO MW 34IACHWIN,
obmexeHe TPMPIYHUM NepiofoM Yepes TEPMIH BUKOHaHHS
[0CNiAHNLBKOT poboTH kadbeapu.

PAX i PTEN B/KOPUCTOBYIOTb SIK MPOrHOCTUYHI Map-
Kepu Ans HeaTUNOBYIX riNepnasiii, OCKiNbKY Bif NPOrHO3y
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Puc. 3. YacTka excnpecii mapkepis PTEN, PAX-2 ta PAX-8 y rpynax rinepnnactuyHix npoLecie eHAoMeTpist Ta aaeHOKapLMHOM eHaoMeTpist grade 1.
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NpOLIECy 3anexuTb TaKTUKa MiKyBaHHS: FiCTEPEKTOMItO
BUKOHYIOTb y pasi HeaTWnoBoi rinepnnagsii, ane take
BTPYYaHHS HE € HEOOXIAHMM NPU HEaTMMOBOMY NPOLIEC.

3rigHo 3 pesynetatamu, Wwo ogepxagm S. Uccella et
al., PTEN € nporHoCcT14HMM hakTopom, LLIO acOLinoBaHMI
i3 MO3UTUBHUMU HacnigKamm NikyBaHHS Ta 30epeXeHHAM
depTUnbHOCTI B NaLieHTOK penpoayKTUBHOrO Biky [14].
3rigHO 3 BUCHOBKaMM aBTOPIB, NALLiEHTKV NOBWUHHI pO3yMi-
TN HEOOXIAHICTb NOCTIMHOIO | PETENBHONO CNOCTEPEXEHHS,
OCKifTbKV MaKTb PU3MK NPOrpecyBaHHs i3 MOXIMBMM MO-
ripLeHHsM nporHody. [ina ctaHaapTusauii Ta BU3HaYeHHs
ONTMManbHMX NPOTOKOMIB MiKyBaHHS Ta CMOCTEPEXEHHS]
[0UinbHO NPOAOBXYBaTM AOCHiAKXeHHs. BTiM, 6epyyun ao
yBaru 4acTtoTy peLnanBIB, PU3MK BUHUKHEHHS! METacTasiB
i CMepTHOCTI Bif paHHbOro paky eHgomeTpito, PTEN mae
NPOTHOCTUYHE 3HAYEHHS.

Mig yac pocnimkeHHs, ske 3apincHuny M. Aguilar et
al., Takox BuB4anu mapkep PTEN [9]. Y mexax Lboro
LOCTIKEHHS TPy hopMyBanit 3a NoKasHWKamMmn eHLo-
MeTpisi: rpyna eHgomeTpis y ¢asi nponidepalii, rpyna
3 HeaTurnoBoIo rinepnnasietd eHAOMETpIA Ta rpyna 3
HEOAHO3HAYHVMMM O3HAKaMU LLIOZ0 aTUMOBOTO rinepnac-
TWYHOTO NpOLIECy eHAOMETPIS. ABTOPU He JOCHimKyBanm
nponicepyrounii eHOGOMETPIN, a rpynu cTpaTudikysanu y
Gik 36inbLUEHHS NOTEHLiany 3nosKiCHOCTI npovecy (rpyna
BUcokoaudepeHuinoBaHnx (grade 1) ageHokapLyHOM
€HOOMETPISt). ABTOPY BUSIBUIH, LLIO 3i 36iMbLUEHHAM aTunii
B eHgomertpii ekcnpecis PTEN BrpavaeTbes.

Y mexax gocnimkeHHs, ske 3aicHunun S. Niu et al.,
BMBYaNM 3-MapkepHy naHens, wo Bkntovana PTEN,
PAX-2 i B-catenin [11]. Mig yac Haworo AocnigKeHHs!
NOpiBHIOBanu hakTopy TpackpunLjii, i TOMy BUKOPUCTO-
ByBann PAX-2 i PAX-8, He aHanisyioum gocutb fobpe
JocnipxeHun B-catenin.

TpboxmapkepHy nanens (PAX-2, PTEN Ta 3-catenin)
pocnipxysanu Takox E. Lucas et al. Ha maTepiani eHgo-
MeTpioigHMX noninie. BCTaHOBNEHO aHanoriYHy TeHaeH-
Lito wopo excnpecii PAX-2 Ta PTEN y 30Hax atvnoBoi
i HeaTunoBgoi rinepnnasin eHgometpia [10]. Matepian,
AKUIA BUBHMIW Y MEXaX HaLLOro JOCTILKEHHS], HE MICTUB
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(hparmMeHTiB eHOOMETPIA 3 NOKanbHOK rinepnnasieto,
AK-0T noninis.

BucHoBKHM

1. Brparta ekcnpecii PTEN y 3anosuctomy Ta cTpo-
MarnbHOMY KOMMOHEHTaxX CBIOYNTb MPO TEHAEHLio 40
manirHisauii rinepnnacTM4HoOro NpoLecy eHAOMETPIS: Yy
100 % (n = 20) BMNazakiB HeaTUMOBWKX rinepnnasin eHgo-
MeTpis BusiBneHa ekcnpecis PTEN, B eHgoMeTpioigHmnx
afieHoKapLMHOMax eHaoMeTpis grade 1 ekCrpecis BUsiB-
nexa nuwe y 50 % sunaakis (n = 10). Excnpecis PAX-2
3MeHLUyBanacs 3i 36inbLUEHHsIM CTyNeHs! 3M0sKICHOCTI
npoLecy: BUSIBINEHO ekcrpecito y 65 % (n = 13) Bunapkis
HETMNOBOI rinepnnasii eHgometpis Ta'y 30 % (n = 6) Bu-
NafKiB eHAOMETPIOIAHOI afeHOKapLMHOMM EHOOMETPIS
grade 1. [louinbHUM € BUKOPUCTaHHS 2-MapKkepHOi naHeri
PTEN Ta PAX-2 9K NpOrHOCTNYHNX MapKepiB eHOOMETPI-
0igHMX ageHokapumHom (p < 0,001).

2. Ekcnpecito PAX-8 BuseneHo y 100 % (n = 20)
BUMaAKiB HeaTMnoBoi rinepnnasii eHgometpist, y 95 %
(n=19) atunosoi rinepnnasii eHgomeTpis 1a 95 % (n = 19)
€HIoMETPIoiAHOT adeHOoKapLMHOMU eHaoMeTpis grade 1.
OTxe, BiH € opraHocneLmgiYHUM MapKeEPOM | BTpa4aeTb-
€S TiNbK 3 BTPATO AUepeHLitoBaHHS, Lo 00r'pyHTOBYE
[OLINbHICTb NOro BUKOPUCTaHHSA Nif Yac Bepudikawii
meTacTasiB nyximH 6e3 nepsrHHOI Nokanisavii.

ETWuHe cxBaneHHA

Komicist 3 nutaHb 6ioMeAnUHOT TUKK AHINPOBCHKOTO AEPXaBHOMO
MEAUYHOTO YHIBEPCUTETY PO3IASIHYAG MaTepiaA, HaBEAEHI y CTarTi,
Ta He BUSAIBMAA MOPYLUEHb ETUYHWX CTAHAAPTIB, BUKAGAEHHX Y YMHHMX
HOPMaTUBHHX AOKYMeEHTaX, BKAKOUatoum [eAbCIHCbKY AeKAapaLio,
KoHBeHUjto Paai €Bpony npo npasa AtOAUHH Ta BiOMEANLIMHY Ta
iHLUMX NpaBOBMX aKTax (MPOTOKOA Bia 18.03.2026 poky Ne 36). Yci
YYaCHWKW HapaAM NUCbMOBY iHGOPMOBAHY 3roAy.

diHaHCyBaHHA
DOCNAKEHHS! 3AICHEHO 6e3 GiHAHCOBOI NIATPUMKM.

Pathologia. Volume 23, Issue 1, January - April 2026


https://pat.zsmu.edu.ua/

OpwuriHaAbHI AOCAIAXKEHHS

KoHAiKT iHTepeciB: BiacyTHil.
Conflicts of interest: author has no conflict of interest to declare.

Haailaa po peaakuii / Received: 03.02.2026
Nicas poonpaLyoBanHs / Revised: 31.03.2026
CxBaneHo A0 ApyKy / Accepted: 16.04.2026

BiaomocTi npo aBTopa:

CaBueHKo I1. B., acuCTEHT Kad. NaToAOriuHOT aHaToMii, CyAoBOI
MEAULIMHM Ta NaToAoriuHOI isionorii, AHINPOBCLKUIA AEPXaBHMI
MEeAMYHUI yHiBepeuTeT, Ykpaia.

ORCID ID: 0009-0006-2348-7116

Information about the author:

Savchenko P. V., MD, Assistant of the Department of Pathological
Anatomy, Forensic Medicine and Pathological Physiology, Dnipro State
Medical University, Ukraine.

MoniHa CaBueHKo (Polina Savchenko)
pollina.savchenko@gmail.com

References

1. AchannaKS, Nanda J. Evaluation and management of abnormal uterine
bleeding. Med J Malaysia. 2022;77(3):374-83.

2. Chou AJ, Bing RS, Ding DC. Endometrial Atypical Hyperplasia and
Risk of Endometrial Cancer. Diagnostics (Basel). 2024;14(22):2471.
doi: 10.3390/diagnostics 14222471

3. Management of Endometrial Intraepithelial Neoplasia or Atypical
Endometrial Hyperplasia: ACOG Clinical Consensus No. 5. Obstet
Gynecol. 2023;142(3):735-44. doi: 10.1097/A0G.0000000000005297

4. Nees LK, HeublEIH S, StEIHmacher S, Juhasz-Bdss |, Brucker S,
Tempfer CB, et al. Endometrial hyperplasia as a risk factor of endome-
trial cancer. Arch Gynecol Obstet. 2022;306(2):407-21. doi: 10.1007/
s00404-021-06380-5

5. Singh G, Cue L, Puckett Y. Endometrial Hyperplasia. [Updated 2024
Apr 30]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2025 Jan-. Available from: https://www.ncbi.nIm.nih.gov/
books/NBK560693/

6.  Fletcher CD. Diagnostic histopathology of tumors. 4" ed. Philadelphia:
Elsevier; 2013.

7. Kurrman RJ, Carcangiu ML, Herrington CS, Young RH. WHO Classi-
fication of tumors of female reproductive organs. Lyon: IARC; 2014.

8.  Berek JS, Matias-Guiu X, Creutzberg C, Fotopoulou C, Gaffney D, Ke-
hoe S, et al. FIGO staging of endometrial cancer: 2023. Int J Gynaecol
Obstet. 2023;162(2):383-94. doi: 10.1002/ijgo.14923

9. Aguilar M, Chen H, Sahoo SS, Zheng W, Grubman J, SoRelle JA,
et al. B-catenin, Pax2, and Pten Panel Identifies Precancers Among
Histologically Subdiagnostic Endometrial Lesions. Am J Surg Pathol.
2023;47(5):618-29. doi: 10.1097/PAS.0000000000002034

10. Lucas E, Niu S, Aguilar M, Molberg K, Carrick K, Rivera-Colon G,
et al. Utility of a PAX2, PTEN, and B-catenin Panel in the Diagnosis of
Atypical Hyperplasia/Endometrioid Intraepithelial Neoplasia in Endo-
metrial Polyps. Am J Surg Pathol. 2023;47(9):1019-26. doi: 10.1097/
PAS.0000000000002076

11. Niu S, Molberg K, Chen J, Conrad L, Lucas E, Chen H. Expression
Characteristics of 3-Marker Panel (PAX2, PTEN, and B-Catenin) in
Benign Interval and Secretory Endometrium and Secretory Endo-
metrial Precancer. Cancers (Basel). 2025;17(9):1495. doi: 10.3390/
cancers17091495

12. Wyvekens N, Mutter GL, Nucci MR, Kolin DL, Parra-Herran C.
Lesions sub-diagnostic of endometrioid intra-epithelial neoplasia/
atypical hyperplasia: value of morphology and immunohistochemistry
in predicting neoplastic outcome. Histopathology. 2024;85(4):579-89.
doi: 10.1111/his.15215

13.  Aguilar M, Chen H, Rivera-Colon G, Niu S, Carrick K, Gwin K, et al.
Reliable Identification of Endometrial Precancers Through Combined
Pax2, 8-Catenin, and Pten Immunohistochemistry. Am J Surg Pathol.
2022;46(3):404-14. doi: 10.1097/PAS.0000000000001810

14. Uccella S, Zorzato PC, Dababou S, Bosco M, Torella M, Braga A,
et al. Conservative Management of Atypical Endometrial Hyperplasia
and Early Endometrial Cancer in Childbearing Age Women. Medicina
(Kaunas). 2022;58(9):1256. doi: 10.3390/medicina58091256

Matonorisi. Tom 23, Ne 1(66), ciueHb - KBiTeHb 2026 p. ISSN 2306-8027  https://pat.zsmu.edu.ua 35


https://pat.zsmu.edu.ua/
https://orcid.org/0009-0006-2348-7116
mailto:pollina.savchenko%40gmail.com?subject=
https://doi.org/10.3390/diagnostics14222471
https://doi.org/10.1097/AOG.0000000000005297
https://doi.org/10.1007/s00404-021-06380-5
https://doi.org/10.1007/s00404-021-06380-5
https://www.ncbi.nlm.nih.gov/books/NBK560693/
https://www.ncbi.nlm.nih.gov/books/NBK560693/
https://doi.org/10.1002/ijgo.14923
https://doi.org/10.1097/PAS.0000000000002034
https://doi.org/10.1097/PAS.0000000000002076
https://doi.org/10.1097/PAS.0000000000002076
https://doi.org/10.3390/cancers17091495
https://doi.org/10.3390/cancers17091495
https://doi.org/10.1111/his.15215
https://doi.org/10.1097/PAS.0000000000001810
https://doi.org/10.3390/medicina58091256

Original research

YAK 616.314.17-008.1-092:615.454.1
DOI: 10.14739/2310-1237.2026.1.355703

3MiHU napoAOHTaAbHOrO MikpobioLeHo3y y naujieHTiB
NPU KOMNAEKCHOMY AiKyBaHHi XpOHIYHOr0 reHepani3oBaHOro NapoAOHTHUTY
3 AOKaAbHMM 3aCTOCYBaHHAM peLEenToOpPHOro aHtaroHicra IL-1ra
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3anopisbkuit AepxaBHUI MeAUKO-GapMaLeBTUYHUI YHIBEpCHTET, YKpaiHa

A - KoHLLeNLis Ta AM3alH AOCAIAXEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis poaHux; D - HanucaHHs cTaTTi; E - peaaryBaHHs cTarTi;
F - octatouHe 3aTBEpPAXEHHA CTaTTi
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XPOHIYHWIA reHepani3oBaHNN NAapOAOHTUT € OAHWUM i3 HAWMOLLMPEHILLMX 3ananbHUX 3aXBOPOBaHb TKAHWH MapOdOHTa, Lo
XapakTepu3yeTbCs NPOrPECUBHUM PyNHYBaHHSM 3y60yTprMyBanbHOro anapara Ta BMCOKOK YacToTo peunamsis. MNposia-
Hy porb Y 1oro natoreHesi Bigirpae Aucbio3 NapoaoHTaNbHOTO MikpoBiOLEHO3Y B MOEAHAHHI 3 AUCPErYNbOBAHOK IMYHHO
BiZNOBIAAM0, 30KpEMa rinepnpoayKLieto Npo3ananbHUX LIMTOKIHIB, | cepes HUX KNovoBe 3HayYeHHs Mae iHTepnenkiH-1 (IL-1).

Merta po6oTu - OLiHUTY BNAMB peLenTopHoro aHTaroHicta IL-1 (IL-1ra) AHakiHpy Ha MikpoGHY KOHTaMiHaLito NapoAOHTaNbHUX
KULLEHb NP KOMMNEKCHOMY NiKyBaHHi NaLEHTIB i3 XPOHIYHUM reHepanioBaHnM NapogoHTUTOM.

Marepianu i meTopu. Y gocnimkeHHi B3snu yyacTb 87 nauieHTiB Bikom 25-65 pokiB, sikux nofinumu Ha Tpu rpynu: 6a3oBol
Tepanii (n = 34), 6a30Boro nikyBaHHs 3 BUkopucTaHHsM AHakiHpu (n = 31) Ta 6a30Boi Tepanii Ta 3acTocyBaHHsAM rento Xonican
(n = 22). MikpobionoriyHe JOCIIXEHHS 3MINCHEHO METOAOM KinbKICHOT NOMiMepasHoi NaHLroBOI peakLii 3 BUSHAYEHHAM
OCHOBHMX NApOLOHTONATOreHiB.

Pesyastati. BctaHoBMEHO, WO 40 NoYaTKy NikyBaHHS B YCiX NaLlieHTiB 3ad)ikCOBAHO BUCOKMI piBEHb MIKPODHOI KOHTaMiHaLlii
(5,8-6,3 log,, KYO/Mmn) 3 nOMiHyBaHHAM NPECTABHYKIB «4EPBOHOTO KOMMIEKCY». 3aCTOCYBaHHS AHaKIHPY CIPUAIO AOCTOBIPHO
GinbLL BUPaXeHOMY 3HKEHHIO HakTepianbHOro HaBaHTaxeHHs Bxe yepes 30 a6 (Ha 38,6-42,5 %, p < 0,001) nopiBHsHO 3
6a30B0t0 TEPAanieto Ta rpynoto nopisHaHHS. Yepes 90 Ai6 peaykuis MikpoBHOT koHTamiHawii y Uil rpyni gocsrana 55,5-72,5 % 3i
3HWKEHHAM piBHs 10 2,6-3,1 log, , KYO/Mn. HaiiBinbLu uyTnneumu ao Tepanii ussnnmncs Porphyromonas gingivalis, Tannerella
forsythia Ta Treponema denticola, Lo nigTBepAXXyE BNMB PELENTOPHOMO aHTaroHicta IL-1 Ha opMyBaHHSI MaToreHHOro
MikpobHOro cepenoByLla. BctaHoBNEHO, Lo edpekT AHaKiHPM Mae OnocepeaKkoBaHWi XapakTep i peanisyeTbes Yepes 3amiHy
3anarnbHoro MiKpOOTOYEHHS, LLI0 0BMEXYE NepcucTEHLil0 aHaepoBbHOI dropu.

BucHoBkU. Pe3ynsrat focnimKeHHs NiaTBepaXXyoTb BUCOKY e(DEKTUBHICTb 3aCTOCYBaHHS PeLLeNTOPHOro aHTaroHicta IL-1ra
(AHakiHpW) y KOMMMEKCHOMY NiKyBaHHi MapOJOHTUTY Ta 0BIPYHTOBYIOTb AOLMBHICTL MO0 BUKOPUCTAHHS SIK MATOrEHETUYHO
CMPSIMOBAHOTO MiAX0AY, L0 BNAMBAE i HA iMYHHI, 1 MiKpOBIONoriyHi MexaHiaMu po3BUTKY 3aXBOPIOBAHHS.

Changes in the periodontal microbiota in patients undergoing
comprehensive treatment for chronic generalized periodontitis
with an IL-1ra receptor antagonist

0. 0. Dmytriieva, S. 0. Chertov, S. D. Varzhapetian

Chronic generalized periodontitis is one of the most prevalent inflammatory diseases of periodontal tissues, characterized by
progressive destruction of the tooth-supporting apparatus and a high rate of recurrence. Akey role in its pathogenesis is played
by dysbiosis of the periodontal microbiome combined with a dysregulated immune response, particularly the overproduction
of pro-inflammatory cytokines, among which interleukin-1 (IL-1) is of central importance.

The aim of the study was to evaluate the effect of an IL-1 receptor antagonist (IL-1ra) Anakinra on microbial contamination of
periodontal pockets in patients with chronic generalized periodontitis during combined treatment..

Materials and methods. The study included 87 patients aged 25-65 years, who were divided into three groups: basic therapy
(n = 34), basic therapy with Anakinra (n = 31), and basic therapy with Cholisal gel (n = 22). Microbiological assessment was
performed using quantitative PCR with identification of key periodontal pathogens.

Results. It was found that before treatment all patients exhibited a high level of microbial contamination (5.8-6.3 log,, CFU/mL),
with predominance of red complex bacteria. The use of Anakinra resulted in a significantly greater reduction in bacterial load
as early as 30 days (by 38.6-42.5 %, p < 0.001) compared to basic therapy and the comparison group. After 90 days, mi-
crobial reduction in this group reached 55.5-72.5 %, with levels decreasing to 2.6-3.1 log,, CFU/mL. The most pronounced
reduction was observed for Porphyromonas gingivalis, Tannerella forsythia, and Treponema denticola, confirming the role of
IL-1 in shaping a pathogenic microbial environment. The effect of Anakinra was shown to be indirect and mediated through
modification of the inflammatory microenvironment, thereby limiting the persistence of anaerobic bacteria.

© The Author(s) 2026. This is an open access article under the Creative Commons CC BY 4.0 license
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Conclusions. The obtained results demonstrated the high efficacy of IL-1ra (Anakinra) receptor antagonist in the complex
treatment of periodontitis and substantiated its use as a pathogenetically targeted approach affecting both immune and mi-

crobiological mechanisms of disease progression.

XPOHIYHWI reHepanizoBaHUN NAPOAOHTUT — OAHE 3 HaWino-
LUMPEHILLMX 3anarbHWX 3aXBOPIOBaHb TKaHWH NApOOoHTa,
L0 XapaKTepW3YETbCS MPOrPECUBHUM PYAHYBAHHAM
3yb6oyTprMyBanbHOro anapara, BTpaTok KMiHiYHOro
NPUKPININEHHS Ta anbBeONSIPHOI KICTKN. 3a cyy4acHUMU
[L@H/MK1, OCHOBHWM MaToreHeTUYHUM MEeXaHi3MOM po3-
BUTKY 3aXBOPIOBaHHS € HE CTiNbKu 6e3nocepesHii BNnmBe
MiKpOOPraHiaMiB, CKifbKv AUCPErynboBaHa iMyHHa Bigno-
BiZlb OpraHisamy Ha Mikpo6HwiA chaktop [1,2,3].

KntoyoBy ponb y naToreHesi Bigirpae amcbios
napofoHTanbHOro MikpobioLeHo3y 3 AOMiHYBaHHSAM
aHaepobHMX rpamHeraTuBHUX GakTepiit [3], 3okpema
npefCcTaBHUKIB «4EPBOHOTO KoMnmekcy» (Porphyromonas
gingivalis, Tannerella forsythia, Treponema denticola),
SIKi aCOLLiFOI0TBCS 3 TAXKICTIO Nepebiry 3axBoptoBaHHs Ta
CMCTEMHO0 3ananbHOL0 Bignosiaato [4].

3a cyyacHWMK ysiBNEHHSAMMW, NapofoHTUT € pe-
3ynkTaToM B3aeMogii MikpobHoOro aktopa Ta iMyHHUX
MexaHi3MmiB, i NpoBigHE MicLe ceped HUX HanexuTb
npo3sanasnbHUM LuTOoKiHam, 3okpema IL-1B, IL-6, TNF-a.
IL-1 € ogHWM i3 HaMBINbLL paHHiX | NOTYXXHUX MeadiaTopiB
3anarneHHs, Lo CTUMYIKOE NPOAYKLI0 MaTPUKCHUX MeTa-
fionpoTeiHas, NpocTarnaHanHIB Ta iHWMX akTopiB, WO
6e3nocepenHb0 BepyTb yyacTb Y pyiHYBaHHI CNOMY4HOT
Ta KiCTKOBOI TKaHWUHM [5]. Y CnuHi XBOpYX Ha NapOAoHTUT
BU3HaYaloTb y 5,1 pa3a BuLLYy MegiaHHy KOHUeHTpaLito
IL-1 nopiBHSHO 3i 300pOBMMU NaLjieHTamu [6].

3rigHo 3 pesynbTaTamu JOCHigXeHb, hapmako-
noriyHa mogynsuis oci IL-1 € natoreHeTM4YHO 06r'pyH-
TOBaHWM HanpsiMom Tepanii napogoHTuTy. OgHuMm i3
NepCNeKTUBHMX HanPsiMiB Cy4acHOT KOHLENLi NikyBaHHS
NapopoHTUTY € BrokyBaHHs! IL-1, ocKinbky NpUTHIYeHHs
IL-1-3anexHoro curHaniHry acouitoeTbCs 3i 3MEHLLEH-
HAM NOKaNnbHOro 3ananeHHs, 3HWKEHHAM MpoayKLii
npo3anarnbHUX LIMTOKIHIB Ta OBMEXEHHSM YLUKOMKEHHS
NapodoHTanbHUX TKaHWH [7].

Y LbOMY KOHTEKCTi BUBYEHHS BNMBY PELIENTOPHOMO
aHTaroHicTa IL-1ra (AHakiHpu) € 0coBnMBO akTyanbHUM,
3BaXaKUM Ha LieHTpanbHy ponb IL-1y nigTpuMaHHi Xpo-
HIYHOrO 3ananbHOro NPoLECy, akTuBaLii octeope3opoLi
Ta ctabinisauii Ancbiody napogoHTansHoro mMikpobiomy.
Btim, 0OMexeHO 3anuiiaeTbes KinbkicTb npaub, ae
HaBeAEHO Pe3ynbTaT KIiHIYHUX OCNImKEHD LLIOAO KOMM-
NEKCHOTO OLiHIOBaHHS Lmx edpekTis [2,8,9].

Merta pobotu

OuiHuTn BNNuB peLenTopHoro aHTaroxicta IL-1 (IL-1ra)
AHaKiHpU Ha MiKpOBHY KOHTaMiHaLil0 NapodoHTasIbHUX
KULLIEHb MPU KOMMSIEKCHOMY FiKyBaHHi MaLieHTiB i3 Xpo-
HiYHMM reHepani3oBaHWM NapOAOHTUTOM.

Marepianu i MeTOAHU AOCAIAKEHHA

BvkoHanu npocnekTMBHe KniHiYHE MOPIBHSAMbHE AO-
CRifXXeHHa BNNMBY peLenTopHOro aHTaroHicta IL-1ra
(AHakiHpu) Ha MikpoBHY KOHTaMiHaLil napogoHTarb-
HUX KULLEHb MPU KOMMIIEKCHOMY TiKyBaHHI XPOHIYHOTO
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3ananbHOr0 ypaXKeHHs TKaHuH napopoHTa. [o gocni-
[DKeHHs 3anyyunu 87 nauieHTiB BikoM 25-65 pokiB i3
XPOHIYHUM reHepanisoBaHUM NapofoHTMTOM. [iarHo3
3any4YeHUM [0 JOCNImKEHHS XBOPUM BCTAHOBUMH Bif-
NOBIAHO A0 CyYaCHWX KIiHIYHUX KPUTEPIiB OLiHIOBaHHS
CTaHy nNapofoHTa.

[ocnimKxeHHs 3hiicHUN y CTOMATONOr4YHOMY LIEHTPI
TOB «CtomaronoriyHa kniHika YepTtoa C. O.» — Ha
KniHiYKi 6a3i 3anopisbkoro aepxaBHOrO Meauko-gap-
MaLEeBTUYHOTO YHIBEPCUTETY. YCi nauieHTn Haganu
MUCbMOBY iH(hOpMOBaHy 0OPOBINbHY 3roAy Ha y4acTb y
focnipxeHHi. Matepianu, HaBefeHi y cTaTTi, po3rnsHyTo
Ha 3acigaHHi Komicii 3 nutaHb GioeTnkn 3anopisbkoro
[lEPKaBHOTO MeauKo-hapMaLeBTUYHOMO YHIBEPCUTETY
(npoTokon Big 12.03.2026 poky Ne 4), nopyLueHHs He Bu-
aBneHi. [ig yac gocnimxkeHHs AOTPUMYBANUCS NPUHLMMIB
enbciHcbkoT aeknapaii BcecsiTHROI MeanyHoi acoujavii
1975 poky [10] Ta kepyBanucs iHWUMU HOPMATUBHUMU
JOKYMEHTaMK, WO pernaMeHTyTb JOCHIMKEHHS 3a
y4yacTio NoAVHN sk 06’ekTa.

[lo pocnigpkeHHs 3anyvyeHo nauieHTiB i3 XPOHIYHUM
NapoOAOHTUTOM, SIKi He NpuiiManu aHTubakTepianbHi 3a-
€0o0M NpOTAroM ocTaHHix 3 Micauis. Kputepii BUKIHOUEHHS!
3 [LOCTIiKEHHS — AiarHOCTOBAHMI XPOHIYHWI MapPOLOHTUT,
CynyTHi CUCTEMHI 3aXBOPOBaHHS, LIyKpoBMIA AiabeT y cTa-
[ii JekoMneHcali, BariTHicTb abo nakTaLlif, OHKOMOriyHi
3aXBOPHOBAHHS!, FOCTPI 3anaribHi 3aXBOPHOBAHHS B MOPOX-
HWUHI poTa, NPUINMaHHS iIMyHOMOZYNATOPIB B aHAMHESI.

MauienTiB noginumu Ha rpynu: | rpyna (n = 34) — xsopi,
AKi OTpUManm cTaHaapTHe 6a30Be NiKyBaHHSA XPOHIYHOTO
reHepanisoBaHoro napogoHTuty; Il rpyna (n = 31) - na-
LieHTn, skum go 6a3oBoro nikyBaHHs aogaHo 10 ceaHcis
siceHHoro enekTpodopesy 3 AHakiHpoto; Il rpyna (n = 22)
— XBOpi, KM [0 6a30BOr0 NiKyBaHHS XPOHIYHOTO reHe-
pani3oBaHoro NapofoHTUTY AOAAHO SICEHHE HAHECEHHS!
rento Xonican npotsrom 10 gHis.

MavjeHTn |l rpynu 3 nodaTky OCHOBHOTO KypCy NiKyBaH-
Hs oTpumManm 10 ceaHciB (4epe3 Aoby) iHTpaopansHOro
[BOLLiENEernHOro TpaHCriHriBanbHOro enexkTpodopesy AHa-
KiHpoto B f03i 1 mr/go6y. IMig Yac enektpodhopesy 3acTo-
cyeanm anapar «3AMOBIT» MOTIK-01M TOB «BIOME[»
(YkpaiHa) 3 sceHHMMYM enekTpoaamu «Jumper cables» Ta
OQHOPA30BMMY BYITIENANEPOBUMU CTPYMOMPOBIAHNMM
npoknagkamu BupobHmuTea « MELTEX», YkpaiHa. Mpe-
napat BBOAWIIM i3 HETATMBHOIO MOIOCa, Cuna CTpymy
—5 MA, TpuBanicTb ceaHcy — 15 xB.

MauieHTam Il rpynu fo 6a30Boro nikyBaHHs 4OAAHO
MicLieBe — riHriBaribHe HaHeceHHs npoTsarom 10 AHIB rento
Xonican. Jlikapcbkuii 3aci6 Xonican (xoniHy caniuunar)
Mae nmpoTu3anasbHy, aHanredyBanbHy 1 aHTUCENTUYHY
Aii, o 06rpyHTOBYE AOLIMBHICTb NOrO BUKOPUCTAHHS Nif,
yac nikyBaHHS MavieHTIB i3 3aXBOPIOBAHHAMM NapOAOH-
Ta (peecTpauiiiHe nocigueHHs UA/7298/01/01, Haka3
MO3 YkpaiHi Ne 1029).

[nsa mikpobionoriyHoro JOCHimKEHHS! CTEPUNBHAMM
nanepoBvMU LUTUChTamMK Gpani 3pasku BMICTY NapofioH-
TanbHWX KULIEHb 10 NoYaTKy NMiKyBaHHS!, a Takox Yepe3
30 i 90 pi6 nicna 3aBepLueHHs Tepanii. B nabopatopii
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Tabanusa 1. [iuHamika 3HUKeHHs MIKpOBHOI koHTamiHauii napoaoHTanbHIUX kuweHs (log,, KYO/vn) y nauienTis I, Il Ta lll rpyn yepes 30 i 90 aib nicna
KOMIMMEKCHOTO MiKyBaHHsi XpPOHiYHOro napogoHTuty, Me [Q1; Q3]

[Nokaannx | Ipyna gocnigxenns | Mo nirysanss | 30 goba nicast nirysanss | % awin | 90 go6a nicn nixysans

3aranbHa
Mikpo6Ha
KOHTaMiHaLlis

P

l,n=34 6,1[5,8; 6.4]

Il,n=31 6,0 [5,6; 6,4] 3,7[3,4;4,0]

M, n=22 6,2(5,9; 6,5] 4414,0;4,8]
0,05 <0,001

501[4,7;5,3]

-18,0 4,714,5,4,9] -23,0

-38,3 29[2,7;31] -51,7

-29,0 3,9[3,7;4,1] -37.1
<0,01

60 %

50 %

40 %

30 %

20 %

10%

0%

m 30 noba
90 noba

51,7

| rpyna Il rpyna Il rpyna

Puc. 1. Bigcotok pegykuii 6akTepianbHoi KoHTaMiHaLii napoaoHTanbHUX kuweHb y nauieHTis |, 1 1]
rpyn yepe3 30 i 90 fi6 nicnst KOMNNEKCHOrO NikyBaHHS XPOHIYHOrO reHepani3oBaHoro NapoAoHTHTY.

Hap4anbHo-HaykoBOro Meauko-nabopaTopHOro LiEHTpY
3anopi3bkoro AepxxaBHOrO Meauko-hapmaLeBTUHHOIO
YHIBEPCUTETY METOAOM KirnlbKiCHOI MoniMepasHoi naH-
utorooi peakuii (QPCR) BU3HAYeHO KinbKiCTb KOMin
[OHK 6akTtepiit Porphyromonas gingivalis, Tannerella
forsythia, Treponema denticola. Prevotella intermedia,
Aggregatibacter actinomycetemcomitans Ha 1 MKk BMiCTY
NapodOHTanNbHKX KULLEHb, CTYNiHb MIKPOBHOT KOHTaMiHa-
uii ouiHtoBany B log,, KYO/mn.

CraTuCcTNUHO pe3ynkTaTi JOCTIMKEHHS onpavoBani
3 BMKOPUCTaHHAM MporpamHoro naketa Statistica 13.0
(StatSoft, CLLIA). HopmanbHicTb po3noginy nepesipunu 3a
fonomoroto Tecty LLanipo—Binka. 3HaueHHs HaBeaeHo sk
megiaHy 1 MixxksapTUnbHWiA inTepean —Me [Q1; Q3]. insa
NOPIBHAHHS TPBOX HE3AMEXHWX FPYN BUKOPUCTANM KpUTe-
pin Kpackena—-Bonnica. ¥ pasi BUSBMEHHS CTAaTUCTUYHO
3HaYyLLWX BiGMIHHOCTEN 3 ICHIOBANM NAPHi NOPIBHAHHS
3a kputepiem MaHHa—BiTHi. BigmiHHOCTI ouiHOBanu sik
CTaTUCTUYHO 3HauyLwi npu p < 0,05.

PesynbTati

[lo noyatky nikyBaHHs1 y NapoAOHTamNbHUX KULLIEHSIX na-
LiEHTIB i3 XpOHIYHUM reHeparni3aoBaHuM NapogOHTUTOM 3i
BCIX rpyn JOCMILKEHHS! BU3HAYEHO NapOLOHTONATOrEHU
B Takux BigcoTkax: Porphyromonas gingivalis (36,0 %),
Tannerella forsythia (30,00 %), Treponema denticola
(23 %), Prevotella intermedia (20 %), Aggregatibacter
actinomycetemcomitans (14 %). 3a gaHnvn gPCR, cTy-
MiHb MiKpOBHOI KOHTaMiHaLii NapodoHTaNbHUX KULLEeHb
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[0 NiKyBaHHS XPOHIYHOrO NapoAoHTMTY y nauiexTis |, Il Ta
Il rpyn Bucokui, cTaHosw. Big 6,0 + 0,4 log,, KYO/mn y
naujenTis Il rpynu, 00 6,1+ 0,3 126,2+ 0,3 log,, KYO/Mny
nauienTis | Ta lll rpyn BignoBigHo; BigMiHHOCTI HE JOCAMN
piBHs gocTosipHocTi — p > 0,05 (mab6n. 1).

Y pesynbTaTi 4OCNIAXEHHS BCTAHOBMEHO, WO
[0[aBaHHA [0 KOMMMEKCHOro NiKyBaHHS XPOHIYHOro
reHepaniaoBaHOro NapoAOHTUTY TPaHCriHriBanbHOMO
enekTpodopesy AHakiHPOKO Ta NToKanbHO — MHriBanbHOrO
HaHeceHHs rento Xonican yepes 30-90 ai6 npussoamno
[10 1OCTOBIPHO ICTOTHILLOrO 3MEHLLEHHSI MIKPOOHOI KOH-
TamiHaLii napodoHTanbHUX KuweHb y nauieHTis i3 Il Ta
Il rpyn nopiBHsHO 3 xBopuMY | rpynun (mabr. 1). CTyniHb
MiKpOOHOI KOHTaMiHaLlii NapOAOHTANBHNX KULEHb Y Na-
uiexTis i3 Il rpynu 3Hu3mBes Ha 41,7 % yepes 30 gib, Ha
61,5 % yepe3 90 1ib, a y nauieHTis Il rpynu Leit nokasHuk
3Hu3mBcs Ha 29,0 % i 37,1 % y CTpOKW AOCRimKEHHS
BiZNoBiaHo (mabn. 1).

HanbinbLu 3HauvyLLo BigcoTok peadykuii bakTepians-
HOI KOHTaMiHaLil NapodOHTaNbHUX KULWEHb 3MIHWMBCS Y
nauieHTis Il rpynu nicns KOMMAEKCHOTO NiKyBaHHS XPOHIY-
HOTO reHepaniaoBaHoro NapoAOHTUTY 3 3aCTOCYBaHHSIM
AHakiHpu — Ha 38,3 % yepe3 30 ai6 i Ha 51,7 % Yepes
90 ni6 (puc. 1).

3a pesynsratamu gPCR-gocnimkeHHs, nicns komn-
NEKCHOTO NiKYBaHHS XPOHIYHOTO MAapOAOHTUTY CTYMiHb
MiKpOOHOI KOHTaMiHaLii NapogoOHTaNbHUX KULIEHb
P. gingivalis, T. forsythia, T. denticola, P. intermedia Ta
A. actinomycetemcomitans NporpecuBHO 3HIKYBaBCS Ha
30190 pobwu y naujentis I, Il Ta lll rpyn (mabn. 2).

Yepes 30 gib nicns komnnekcHoro nikyBaHHS y navli-
€HTIB 3 YCIX rpyn JOCMIDKEHHS BCTAHOBINEHO 3HUKEHHS
GakTepianbHOi KOHTaMiHaLii NapOAOHTaNbHMX KWLWEHD,
arne HanbinbL BUpaxeHe — y nauieHTis Il rpynu, skum nig
yac KOMMIEKCHOI Tepanii 3acTocyBasnn enekTpoopes 3
AHakiHpoto (puc. 1). PepyKuis KOHLEHTpaLji OCHOBHUX
napodoHTONaToreHiB y mauieHTis i3 Il rpynu ctaHoBuna
38,6—42,5 %, Lo BioNOBigano 3HWXEHHIO PIBHS KOHTa-
miHaii ao 3,5-3,8 log,, KYO/mn (p < 0,001). Y nauientis
Il rpynu 3HKEHHA cTaHoBuno 21,8-24,6 % (no 4,2—4,5
log,, KYO/mn, p <0,01), y nauienis | rpymn —10,0-16,7 %
(mo 4,8-5,1 log,, KYO/mn, p < 0,05) (puc. 2).

Yepes 90 Aib nicns KOMNIEKCHOrO NiKyBaHHS XPOHIY-
HOTO MapPOAOHTUTY HaMBINbLL BUpaXeHe Ta CTabinbHe 3Hu-
XXeHHs KoHTamiHaLii 6aktepigmu P. gingivalis, T. forsythia,
T. denticola, P. intermedia Ta A. actinomycetemcomitans
3achikcoBaHo y nauieHTiB i3 Il rpynu, y skux pepykuis
cTaHoBuna 55,5-72,5 %. Lle BignoBigano 3HWXeHH0
GakTepiarnbHoi koHTamiHauii 4o 2,6-3,1 log,, KYO/mn
(p <0,001) (puc. 3).

Y nauienTis i3 Il rpynn Ha 90 goby nicns komnnekcHol
Tepanii XpOHIYHOro NapoAOHTUTY 3 3aCTOCYBaHHAM TPaHC-
riHriBanbHOro enekTpodgope3y AHaKiHPOI KOHTaMiHaLlis
napoAoHTanbHMX kuieHb Porphyromonas gingivalis, wo
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Tabanus 2. [lnHamika 3HIKEHHs KOHTamiHawii NapoAoHTanbHIX KULEeHb OCHOBHUMM napogoHTonatoreHami (log,, KYO/mn) y nauienis |, I1'i 1l rpyn
nicnst KOMMMEKCHOTO MNikyBaHHs! XPOHIYHOro napofoHTuty, Me [Q1; Q3]

30 aoba icns nikysanns |90 aoba nicns mikysanns | % peayiii (30 aosa)

P. gingivalis 6,0 [5,7; 6,3] 5,11[4,8; 54]* 4,8 [4,6; 5,0]* 20,0
Il 6,1[5,8; 6,4] 3,8[3,5; 4,1]* 2,7[2,5; 2,91 72,5
1 6,01[5,7;6,3] 451[4,2;4,8]" 3,9[3,7; 4,11 35,0
T. forsythia | 5,91(5,6; 6,2] 5,0[4,7;5,3] 4,61[4,4; 48] 22,0
I 6,0[5,7;6,3] 3,7 [3,4; 4,01 2,9(2,7, 311 65,1
1] 6,11[5,8; 6,4] 44141, 47" 3,8[3,6;4,0]" ¢ 37,7
T. denticola | 5,85,5; 6,1] 5,1[4,8; 54] 4,7[4,5; 4,9 19,0
Il 5,915,6; 6,2] 3,6 [3,3; 3,91 3,0[2,8; 3,2]* 60,3
I 5,815,5; 6,1] 4,3[4.0; 4.6]* 3,9[3.7; 411 32,7
P. intermedia | 5,7 [5,4; 6,0] 5,0 [4,7; 5,3]* 4,6 [4,4; 48] 19,3
I 5,815,5; 6,1] 3,5[3,2; 3,8]* 2,8(2,6; 3,0 61,2
1] 5,7 [5,4; 6,0] 4,2[3,9; 4,5/ 3,8[3,6; 4,0" 388
A. actinomycetemcomitans | 5,6 [5,3; 5,9] 4914,6;5,2]* 45[4,3;4,7T 19,6
Il 5,7[5,4;6,0] 3,4[3,1; 3,71 2,6 [2,4; 2,8]* 55,5
I 5,6 [5,3; 5,9] 4,11[3,8; 44" 3,7[3,5; 3,91 33,9

*. CTAaTUCTUYHO 3HaYyLLi BIAMIHHOCTI MiX yciMa LTamamiu mikpoopraHiamis Ha 30 (p < 0,001) i Ha 90 (p < 0,01) Aobu cnocTepekeHHs, a A0 NikyBaHHS rpynu BiporigHO

He BigpisHanucs (p > 0,05); #: cTaTUCTUYHO AOCTOBIPHI BigMiHHOCTI Mix | Ta |l rpynamu Ha 30 Ta 90 fobw (p < 0,001); &: cTaTUCTUMYHO 3HaYyLLi BigMiHHOCTI Mix | Ta Ill rpynamu

Ha 90 noby (p < 0,05).
2 60 %
55,7
W P, gingivalis
50 % A. actinomycetemcomitans
425 B P intermedia
40,0 40,0 . 1
40% T. denticola
T. forsythia
319
30%
24,6
23,0 235 218 229
20% 16,7 —
13,8 13,3
- ] I B
0%
| rpyna Il rpyna Il rpyna

Puc. 2. CTyniHb 3MeHLLEHHS BifcoTka BakTepianbHNUX NaToreHis y napofoHTanbHuX kuwweHsix navienTis i3 |, Il Ta Il rpyn yepes 30 fi6 nicns koMnnekcHoro nikyBaHHS.

3 80 % W P, gingivalis
725 +9ng
70% T. forsythia
’ 65,0 = T denticola
60,0 ; -
' P. intermedia
60% 55,5 55,7
i A. actinomycetemcomitans
50 % 457
43,0 41,8
40 % 37,6384 -
333
30% 28,0 288 |
23,3 22]0
20 % —
10 % —
0%
| rpyna Il rpyna Il rpyna

Puc. 3. BifcoTok 3meHLUeHHs KinbkocTi 6akTepiil y napofoHTanbHUX kuieHsx nauienTis i3 |, 1 a Il rpyn Ha 90 goBy nicnst KOMNNEKCHOro NikyBaHHS.
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€ FONIOBHWM €ETIOMNOMYHMM areHTOM aKTUBHOMO NapodoH-
TUTY, 3H13unacs Ha 31,9 %. KoHTtamiHauis arpecuBHMM
Tannerella forsythia i Treponema denticola, Lo pyiHytoTb
KOrareH i TKaHVHY NapOAOHTA, MPUTHIYYIOTb IMYHHY BiA-
noBiab, 3Hn3unacst Ha 60,9 % i Ha 55,7 % BianosiaHo.

Pesynbratu gocnigxeHHs CBigyath, WO NoKarbHa
6nokaga IL-1 AHakiHpO CTBOPIOE MEHLL CIPUSTIIVBI yMO-
BU AN NEPCUCTEHLT arpeCMBHUX NapoLOHTONATOrEHIB Y
NapOAOHTamNbHUX KULLEHSIX.

KinbKicHe 3MEeHLIEeHHSA HasBHOCTI NaTOreHHWX Mi-
KpoopraHiamiB y nauieHTis i3 Il rpynu Ha 30 goby nicns
3aBepLUeHHs Tepanii ctaHoBuno 38,6-42,5 %. Llen no-
Ka3HUK BinbLu HX yaBivi nepesuLLyBaB edekT 6a3oBoro
nikyBaHHs (p < 0,05) Ta cBiQYATL NPO BUPAXEHUA MO-
ZyntoBanbHWiA BnnvBe 6rnokaam IL-1 Ha MikpoOHMIA nensax
napofoHTanbHKX kuweHb. Ha 90 noby nicns koMnnekcHoi
Tepanii 6akTepianbHa KOHTaMiHaLiS NapodOHTamNbHUX
KuleHb Yy nauienTis |l rpynu ctaHosuna 2,6-3,1 log,,
KYO/mn, wo Bignoeigae nepexogy MikpobioleHo3y Ao
BiJHOCHO CTabifNbHOr0, He NaTOreHHOro CTaHy. Baxnueo,
Lo [OCATHYTI 3MiHW 30epiranvcs y BigaaneHi TepmiHu
CMOCTEPEXEHHS, i Lie NiATBEPIKYE CTINKWIA TepanesTuy-
HUI epeKT | OpPMyBaHHS YMOB A5 TPMBANOI PEMICIi.

06roBopeHHA

OTpuMaHi aaHi caigyaTb, LU0 NO3UTUBHUI echekT AHaKIHpK
NPV XPOHIYHOMY reHepani3oBaHOMy MapobOHTUTI, IMO-
BIipHO, peani3yeTbCs He Yepes MpsiMuUi aHTUMIKPOBHWI
BMNMB, a Yepe3 MoaudikaLlito 3ananbHOro MiKPOOTOYEHHS
NapodOHTanbHOI KULLIEHI, OCKINbKW Ha dhoHi Tepanii BcTa-
HOBIEHO CYTTEBE 3HIKEHHS 3aranbHOro 6akTepiansHoro
HaBaHTaXeHHS Ta PeayKLi0 NPeACTaBHUKIB «4EPBOHOTO
komnnekcy»: Porphyromonas gingivalis, Tannerella
forsythia i Treponema denticola. Takuin ecpekT natore-
HETWYHO OBrpyHTOBaHWIA, ockinbku IL-1 BM3HaYaloTb
K OOWH i3 LeHTparnbH1X MegdiaTopiB NapoAoHTanbHOro
3anarneHHs, kUi akTUBYETbCS Yepes iHdriaMacoMHUiA
Kackag, Nocumnoe pekpyTyBaHHA NeKouWTiB, iHOYKye
NPOAYKLH iHLUMX Mpo3ananbHUX LMTOKIHIB | niaTpuMye
XPOHIYHY TKaHWHHY Aectpykuito [11,12,13].

3 CcyyacHUX Mo3uuii, MAapOAOHTUT Chid BM3HAYaTU
He K HEeKLito, 3yMOBNEHY OKpeMUM 30yaHUKOM, a sk
ANCOIOTMYHUI, KePOBaHMIN KOMMIEKCOM MIKpOOPraHiamiB
MpoLec, y SKOMy came 3ananeHHsi CTBOPKE CENEKTUBHI
YyMOBM ANs nepcucteHuii Tak 3saHux inflammophilic-na-
TOGIOHTIB, TOMY MpurHiveHHs oci IL-1 moxe onocepen-
KOBaHO 3MiLLlyBaTh MikpoGiom y Bik MEHLL naToreHHoro
cTaHy [14,15,16].

IMOBIpHO, LM MOXHa NOSICHNTK Te, Lo Briokaga pe-
uenTopis IL-1 cynpoBompkyBanacs y HaLLoMy OOCTiMKEHHI
NepPexoaoM MikpobioLeHO3y A0 BiAHOCHO CTabinbHOroO
CTaHy, @ He J1LLIe KOPOTKOYACHUM 3MEHLLEHHSIM KOHTa-
MiHaLii, TO6TO 3MiHM 3achikCOBaHO LLIOAO eKOoMorii napo-
[OHTanNbHOI HiLLi, @ He TiNbKy LWOoAO KinbkocTi 6akTepil. Lli
JaHi NigTBEPIKEHI HA3KOH KIiHIKO-eKCNepUMEHTaSIbHNX
pob6it [17,18].

Kpim BnnuBy Ha mikpobiom, AHakiHpa, 3a AaHUMu [O-
CNigHUKIB, MOXe 0bMexyBaTy pe3opbLito anbeeonspHol
KICTKM Yepes npurHiveHHs IL-1-3anexHoro octeoknacTo-
reHeay, 3HkeHHs1 ekcnpecii RANKL, nigsuweHHs OPG
i 3MeHLweHHs cniBeigHowweHHss RANKL / OPG y kniTuHax
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nepiofoHTanbHoi 38'a3ku [8]. Lli pesynsraTu Bignosigaots
ZdaHum npo Te, Wwo IL-1 He nuwe MiaTPUMYE 3ananbHy
iHGiNbTpaLito, ane v NOCUNOE CUHTES MaTPUKCHUX METa-
nonporteiHas, PGE2 Ta iHWwwuX MeaiaTopis, SKi NOB'A3yt0Tb
nokarnbHe 3ananeHHs 3 aerpazaLlieto crnonyyHoi TKaHUHN
i KicTkoBOIO AecTpykuieto [1,2].

OTtxe, AHakiHpa € NaToreHeTU4HO OBrpyHTOBaHNM
KOMMOHEHTOM KOMMMEKCHOI Tepanii, o Moxe nocna-
6ntoBaty IL-1-3anexHe yLIKOMKEHHS TKaHWH, 3HKYBaTK
0CTEOpe30pBTMBHUI NOTEHLLian 3ananbHOro ocepesKy Ta,
3aBAsK HOpMarnisaLlii nokanbHOro iMyHHOTo roMeocTasy,
nepeLIKomKaTh NiATPUMaHHIO ANCOIOTUYHIX 3MiH Napo-
[OHTaNbHOTO MiKpobiomy.

BucHoBKHU

1. Y naujieHTiB i3 XpOHIYHUM reHepasnisoBaH1MM napo-
[OHTWUTOM B13HAYEHO BUCOKWIA PiBEHb MiKPOBHOT KOHTaMi-
HaLji napofoHTanbHKX kMweHb P. gingivalis, T. forsythia,
T. denticola, P. intermedia ta A. actinomycetemcomitans 3
[OMiHYBaHHSM aHaepoBHUX NapOJOHTONATOrEHIB.

2. 3acTocyBaHHs i Yac KOMMMIEKCHOTO MiKyBaHHS
XPOHI4YHOTO reHepasi3oBaHOro NapOAOHTUTY IHTpaopasb-
HOrO [BOLLIENENHOrO TPAHCHMBanbHOro enekTpodopesy
Anakinpoto (IL-1ra) cnpusie [OCTOBIPHO iCTOTHILLOMY
3HWKEHHIO MIKPOOHOT KOHTaMiHaLii napofoHTanbHNUX
KULLEHb NOPIBHSHO 3 6@30BOI0 Tepanieto Ta J0AaTKOBUM
riHriBafibHUM HaHeCeHHsM rento Xonicar.

3. HanbinbLu 3HadyLLy pefyKLuito KoHTaMiHawii napo-
JOHTanbHUX kuweHsb P. gingivalis, T. forsythia, T. denticola,
P. intermedia Ta A. actinomycetemcomitans 3acikcoBaHo
yepes 90 A6 nicns 3aBepLUEHHS KYPCOBOTO MiKyBaHHS.

MepcneKTMBM NOAAABLLIOTO AOCAIAKEHHA MOMAraloTb
B OLiHIOBaHHI €(heKTUBHOCTI 3aCTOCYBaHHS iHLWMUX pe-
LIenTOPHUX aHTaroHicTiB IL-1 Ans nikyBaHHS XPOHIYHOrO
NapOAOHTUTY Ha eKCnepyUMEHTanbHUX TBapuHaXx.
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Aim: the primary objective of this study was to improve the pathomorphological diagnosis of macrosomia in stillborn fetuses.
This was achieved by analyzing the characteristics of collagen synthesis in the structural components of the blood-thymus
barrier in macrosomic stillborn fetuses and relating these findings to specific anthropometric parameters.

Material and methods. Our study examined 34 thymus specimens from macrosomic stillborn fetuses, which we divided into
three groups (SF1, SF2, SF3) based on their Height and Weight Index (HWI). Group of medium-weight fetuses, randomly
selected as the control group (SFc) (n = 9). Research methods: histological, immunohistochemical, morphometric. Statistical
analysis was performed in accordance with the current methodological requirements.

Results. In endothelial basement membranes the synthesis of type IV collagen was significantly reduced in macrosomes
fetuses of the SF1 group (p < 0.05), with a tendency to increase in macrosomes of the SF3 group. In epithelial basement
membranes, there was a significant increase in the production of type IV collagen in the thymus of SF3 group (p < 0.05) and
a tendency toward a decrease in the expression of this collagen in SF1 group of macrosomes. Compared to the control, in
the reticular fibers and amorphous substance of the blood-thymus barrier the optical density of the luminescence of type llI
collagen was maximal in observations of the SF3 group and minimal in large fetuses of the SF1 group.

Conclusions. In the structure of the blood-thymus barrier of large fetuses, the expression of type IV collagen was detected in
the composition of the epithelial and endothelial basement membranes. Vascular basement membranes contained a greater
amount of type IV collagen compared to the epithelial basement membranes of blood-thymus barrier, depending on the
anthropometric characteristics of the fetuses. In the reticular fibers and amorphous substance of the blood-thymus barrier of
stillborns, irrespective of their anthropometric characteristics, type Il interstitial collagen was detected.

0co6AMBOCTI KOAAreHOyTBOPEHHA Y reMaTo-TMMycHoMY 6ap’epi npu Makpocomii

I. B. CopokiHa, 1. C. TananoBa, I I. ly6iHa-Bakyauk, O. M. MaiteHb, O. B. KanyxuHa-bineupbka

Meta po60oTH - nokpaLLMTV NaTOMOPCONOrivHY AiarHOCTUKY MaKpPOCOMIi Y MEPTBOHAPOMKEHMX; MpOaHanisyBaTh xapaktepy-
CTWKW CUHTE3Y KOmnareHy B CTPYKTYPHUX KOMMOHEHTax reMaTto-TUMycHoOro 6ap’epa y BENUKUX MEPTBOHAPOMKEHUX NIOAIB, L
pesyneTaTi CriBBIAHECTU 3i CNeLMdIiYHIMU aHTPONOMETPUYHUMU NapameTpamu.

Marepianu i metopu. [locnimxeHo 34 3pa3ku TUMyCa Bifi MaKpOCOMHVX MEPTBOHAPOMKEHUX NNOAIB, SKi NO4iNMAM Ha Tpu
rpynu (SF1, SF2, SF3) 3anexHo Big iHaekcy 3pocty Ta Barv (HWI). Ipyny nnogie cepeaHboi Barv B1UNagkoBo obpaHo sik
KOHTpOIbHY (SFc) (n = 9). MeToan AOCHIMKEHHS: ICTONOMYHMIA, iIMYHOTICTOXIMIYHWIA, MOP(OMETPUYHUIA. CTATUCTUYHI AaHi
onpaLbOBaHO BiANOBIAHO 40 YUHHUX BUMOT.

Pesyastatu. B eHpoTeniansHux 6asanbHux MembpaHax cuHTe3 konareHy |V Tvny 3Ha4YHO 3HWXKEHWIA Y MaKpOCOMHWX MO4IB
rpynu SF1 (p < 0,05) 3 TeHaeHUieto 40 36inbLUEHHS Y MakpOCOMHMX nogis rpynu SF3. B eniteniansHux 6asanbHux Membpa-
Hax BUSIBNEHO 3HauHe 36iMbLueHHs npoaykuii konareny [V tuny B Tumycax rpynu SF3 (p < 0,05) Ta TEHAEHL,i0 4O 3HUKEHHS
€KCMpecii LibOro KonareHy B MakpoCOMHWX nnogis rpynn SF 1. MopiBHAHO 3 KOHTPOMNEM, y PETUKYMSPHX BOMOKHAX Ta aMOpdoHii
PEYOBYHI reMaTo-TUMYCHOro 6ap’epa ONTUYHA LWiNbHICTb MtoMiHecUeHLii konareHy |l Tuny MakcuMarnbHa y CnoCTepeXeHHsIX
rpynu SF3 Ta miHimanbHa y Benukux nnogis rpynu SF1.

BucHOBKHM. Y CTpYKTYpi reMaTo-TMMycHOro 6ap’epa Benvkux nioaie BUSIBNEHO ekcrpecito konareny |V tuny y cknagi eniteni-
anbHoi Ta eHpoTenianbHoi 6asanbHux MembpaH. CyauHHi 6asanbHi MembpaHun MICTATb BinbLuy KinbkicTe konareHy [V tuny
MOpIBHSHO 3 eniTenianbH1MK 6azansHUMM MembpaHamm remato-TumycHoro 6ap’epa. Lie 3anexwTb Bif iXHiX aHTPOMOMETPUYHUX
XapaKTepUCTVK. Y PETUKYNSAPHIUX BOMOKHAX Ta aMOPDHIl PEHOBIHI reMaTo-TUMYCHOTO 6ap’epa MEPTBOHAPOMKEHNX, HE3ANEXHO
Bifl @HTPOMOMETPUYHNX XapaKTEPUCTVIK, BUSIBMEHO iHTepCTULianbHui konareH Il Tuny.

© The Author(s) 2026. This is an open access article under the Creative Commons CC BY 4.0 license
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Perinatal diagnosis plays an important role in ensuring
the health of the mother and child. In recent years, tech-
nological progress has significantly enriched its arsenal
of tools for diagnosing conditions and anomalies in the
prenatal period. Nevertheless, as long as humanity exists,
there are and will be many ways to improve perinatal
diagnostics.

Pregnancy is a multifaceted biological phenomenon
that requires the synchronized functioning of numerous
physiological systems to guarantee the proper growth
and development of the fetus. However, if the pregnan-
cy is complicated by macrosomia, or a large fetus (LF),
the risk of morbidity and mortality for both mother and
child increases. However, the molecular mechanisms
responsible for excessive fetal development are remain
insufficiently understood.

LF is diagnosed in cases where the estimated weight
of the fetus exceeds 4000 g or the 90th percentile accord-
ing to gestational age or the weight of the child at birth is
more than 4500 g [1]. According to studies published by
M. Najafian et al., births with a fetus with a body weight
of 4.0-4.5 kg are registered in 7.6 % of cases, children
with a body weight of 4.5-5.0 kg — in 1.2 % of cases, and
births with a giant fetus — with a body weight of more than
5.0 kg — is noted in 0.2 % of cases [2]. This problem is
relevant, since the global prevalence of macrosomia is
from 5 % to 20 % in developed countries and 0.5-15.0 %
in less developed countries [3,4], while various factors
can contribute to the birth of LF, such as maternal obesity,
gestational diabetes, maternal age, multiple pregnancies
in the family history [5].

Given the substantial incidence of macrosomia in
newborns, researchers are increasingly focusing on its
potential health implications for both the infant and the
mother. Data from literary sources indicate an increased
risk of pregnancy complications associated with LF, in
particular preeclampsia, which is one of the most com-
mon causes of maternal and perinatal mortality. The
prevalence of preeclampsia ranges from 2 % to 8 % and
may be associated with the prevalence of dietary and
constitutional obesity among mothers with macrosomia
[5,6,7,8]. However, for substantiating these assertions,
we advocate for the execution of comprehensive, large-
scale observational studies to thoroughly investigate the
incidence of macrosomia and comorbidities in newborns.

Undoubtedly, of great medical importance and
concern are the well-known complications of LF births,
such as birth trauma and fetal distress. Studies indicate
that babies with macrosomia are at an increased risk of
experiencing shoulder dystocia. This condition can result
in the brachial plexus injury and potentially lead to both
intra- and postnatal asphyxia, adversely affecting the
nervous system [9,10].

In addition, childbirth complications can have
far-reaching consequences for the child’s immune sys-
tem. Clinical observations suggest a link between fetal
macrosomia and an elevated risk of immune system dis-
orders, potentially resulting in impaired immune function
in newborns. Studies also indicate that fetal weight can
affect the development of the thymus, spleen, and lymph
nodes, which can lead to a decrease in T-lymphocyte
production and a decrease in the activity of natural killer
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cells (NK-cells) [11,12]. In addition, a large fetus may
have an altered cytokine profile, leading to changes in the
inflammatory response and activation of innate immune
cells in the fetal body [13]. However, the morphofunctional
state of the central and peripheral organs of the immune
system of the LF remains insufficiently studied. All this
emphasizes the need for additional research to under-
stand the relationship between fetal macrosomia and the
development of the immune system.

Inthe early stages of human development, the thymus
plays a pivotal role in the establishment of immunity. This
is due to its function in facilitating the antigen-independ-
ent proliferation and differentiation of a T-lymphocyte
subpopulation, essential for cellular immunity. These
T-lymphocytes subsequently populate the T-dependent
zones of secondary lymphoid organs via hematogenous
pathways [14].

The blood-thymus barrier (BTB) is a histohematic
separation between the circulatory system and the
thymus, is formed in the early stages of intrauterine de-
velopment and plays a crucial role in the formation and
functioning of the thymus. After all, it is BTB that creates
the conditions for the maturation and differentiation of a
unique population of cortical thymocytes (cortical thymic
epithelial cells, or cTECs), which contribute to the devel-
opment of the T-cell population of lymphocytes outside
of contact with foreign antigens [15]. However, several
studies have demonstrated that antigens circulating in
the blood can enter the thymus via the transcapsular
route and via transendothelial migration [16]. Impaired
BTB function is associated with several immunological
disorders, including thymic aplasia, autoimmune diseas-
es, and impaired T-cell development [17].

Collagens play a key role in ensuring the stability of
BTB function, and the process of their cross-linking and
maturation is responsible for the strength of the barrier.
Currently, itis known that type | collagen is the main com-
ponent of the extracellular matrix of BTB, type IIl collagen
is involved in the formation of fibrillar networks, and type
IV collagen is the main component of the epithelial and
endothelial basement membranes [18,19].

Earlier, scientists of the Kharkiv School of Patholo-
gists, under the leadership of A. F. Yakovtsova, discovered
significant morphofunctional changes in the central and
peripheral organs of the immune system of macrosomic
fetuses depending on their mass-growth index [20]. In this
paper, we returned to the scientific task set by Antonina
Fedorivna to establish the specific features of collagen
formation in the structural components of the BTB of large
stillborn fetuses depending on their anthropometric indica-
tors in order to improve the quality of pathomorphological
perinatal diagnostics.

Aim

The primary objective of this study was to improve the
pathomorphological diagnosis of macrosomia in stillborn
fetuses. This was achieved by analyzing the characteris-
tics of collagen synthesis in the structural components of
the blood-thymus barrier in macrosomic stillborn fetuses
and relating these findings to specific anthropometric
parameters.
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Table 1. Anthropometric features of the research groups

SF1
SF2

SF3
SFc

Number of

samples

1n
16
9

value, m value, kg value, kg/m?
0.59 + 0.02 4.2+0.04 20.48+0.13
0.58 + 0.06 4.7+0.08 2410+ 0.09
0.54 £ 0.07 45+0.04 28.66 £ 0.17
0.52 +0.04 3.3+0.03 23.57 £0.12

Table 2. Density of cortical lymphocytes per square millimetre (1 mm?) in the
thymuses of stillborn fetuses with different anthropometric parameters

SFc
SF1
SF2
SF3

Observation group Number of observations Density of lymphocytes
in the cortex (units/mm?)
9

11321.2£175.2

15670.4 + 246.4*
1 10987.3 + 199.0
16 9447.0 + 181.6*

* p <0.05 compared to the control group.

Materials and methods

For a more comprehensive understanding of the topic
and to facilitate the comparison of data across different
time periods, we conducted a retrospective study. This
study involved archival material from 2 sources: 1) the
Department of Pathological Anatomy at Kharkiv National
Medical University where we utilized paraffin-embedded
thymus samples of stillborn full-term fetuses, collected
between 2000 and 2004, with varying body weights
(specific number and percentage ratio needed); 2) we
examined thymus preparations from stillborns (specific
number and percentage ratio needed), with autopsies
conducted at the communal healthcare facility “Kharkiv
City Perinatal Center” between 2012 and 2019.

When obtaining research material, the involved
specialists followed the “Rules of Ethical Principles of
Conducting Scientific Medical Research with Human Par-
ticipation”, in accordance with the Declaration of Helsinki
(1964-2013), EU Directive No. 609 (from November 24,
1986), orders of the Ministry of Health of Ukraine No. 690
dated September 23, 2009, No. 944 dated December
14, 2009, No. 616 dated August 3, 2012 and ICH GCP
(1996). According to the decision of the Expert Committee
on Ethics and Bioethics of Scientific Research at Kharkiv
National Medical University, this study was conducted in
compliance with international ethical requirements and
adheres to the ethical norms of science and standards for
biomedical research (Minutes of the Bioethics Committee
Meeting: No. 9, dated November 5, 2025).

In total, our study examined 43 thymus specimens
from macrosomic stillborn fetuses (SF) and analyzed the
corresponding anthropometric records of these fetuses.
The study participants were categorized based on their
Height and Weight Index (HWI) and divided into four
groups: SF1, consisting of low-weight macrosomic fetus-
es (n =7); SF2, a group of medium-weight macrosomic
fetuses, designated as the study group (n = 11); SF3,
comprising heavy-weight macrosomic fetuses (n = 16);
and SFc, a group of medium-weight fetuses, randomly
selected as the control group (n = 9) (Table 1).

The thymus specimens were fixed in a 10 % solu-
tion of formalin, processed through alcohols of varying
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concentrations, and then embedded in paraffin. Serial
sections, each 4-5 micrometers (um) thick, were pre-
pared for histological examination. The analysis followed
standard procedures, including staining the samples with
hematoxylin and eosin, picrofuchsin according to van
Gieson, and Mallory’s trichrome method. Observations
were conducted using an Olympus BX-41 microscope.
For collagen typing, monoclonal antibodies specific to
collagen types I, Ill, and IV were applied (Novocastra
Laboratories Ltd.), and the samples were examined under
an Axioskop 40 fluorescence microscope. The optical
density (OD) of the immunofluorescence for the collagens
was measured using an Axioskop 40 microscope and
Biostat.exe software.

Further study investigated the relationship between
the expression of type IV collagen in the endothelial and
epithelial basement membranes, type Ill collagen in retic-
ular fibers and amorphous substance, thymocyte density,
and the anthropometric parameters of different groups of
SF. For statistical analysis and visualization, we utilized
RStudio, employing packages such as “psych”, “stats”,
“tidyverse” (inclusive of “dplyr”, “ggplot2”,"tidyr”), and
“corrplot”. Our analytical approach included descriptive
statistics, tests for the normality of distribution, tests for
the equality of means and variances, linear regression
modeling, and the Student’s t-test (p < 0.05) to determine
the statistical relationships between dependent and
independent variables, as well as to evaluate statistical
significance. Additionally, scatter plots and Pearson’s cor-
relation coefficient were employed to assess the strength
and direction of the relationships between variables.

Results

In all the examined thymuses, histological examination
revealed the presence of post-capillary venules in the
cortical zone. These venules were encircled by thin, fi-
brous, pyroninophilic connective tissue structures, within
whose loops macrophages, fibroblasts, and lymphocytes
were situated (Fig. 1).

The walls of the capillaries, along with the surrounding
pericapillary reticular fibers, were distinctly visualized us-
ing Mallory’s trichrome stain, which manifested as a blue
color of varying intensities. Additionally, basal epithelial
membranes and the epitheliocytes situated on them were
observed in a perivascular arrangement.

Through morphometric analysis, quantitative data
were gathered and analyzed to determine the density
of cortical lymphocytes per square millimeter (1 mm?) in
the thymuses of stillborn fetuses, taking into account their
varying anthropometric data (Table 2).

The immunohistochemical examination, utilizing
monoclonal antibodies selective for type IV collagen, pre-
cisely demarcated the basement membranes, integrating
the structural components of both epithelial and vascular
(endothelial) elements (Fig. 2).

Concurrently, type Il collagen was evidenced by a
pattern of linear and discontinuous fluorescence, exhi-
biting heterogeneous intensities along the reticular fibers
and within the interstitial matrix, as illustrated in Fig. 3.

We investigated the expression of type IV and type
Il collagens in the thymuses of stillborn fetuses across
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different weight categories. The analysis focused on the
endothelial and epithelial basement membranes, and
amorphous substance and reticular fibers of the thymus
(Table 3).

The findings revealed a notable trend: type IV col-
lagen expression was highest in the heavy-weight SF3
group, both in the endothelial (0.042 + 0.005, p > 0.05) and
epithelial basement membranes (0.039 £ 0.003, p <0.05),
with the latter showing a statistically significant increase.
This contrasted with the lowest expression observed in
the low-weight SF1 group, underscoring the correlation
between increased collagen type IV expression and fetal
macrosomia.

This pattern was mirrored in the type Il collagen
expression within the amorphous substance and reticular
fibers, with the highest expression again in the SF3 group
(0.020 + 0.004), but with no statistically significant differ-
ence when compared with the control group. However, the
SF1 group displayed a statistically significant decrease
of the protein synthesis. The minimum content of type
IV collagen in the vascular basement membranes was
revealed in the SF1 group, as evidenced by a significant
decrease in OD of the immunofluorescence of this colla-
gen in the endothelial basement membranes (p < 0.05)
compared to the control group. On the other hand, in the
SF2 group this indicator practically did not differ from the
control level. Additionally, there is a tendency towards a
synchronous decrease or increase in the optical density of
type IV collagen in both epithelial and vascular basement
as well as type Il collagen.

To visualize the correlation between variables, we
constructed a heat map showing the strength and direction
of relationships between variables.

In Table 4, there are the relationships and correla-
tion coefficients between the various variables that we
analyzed.

Discussion

Our findings indicate that an increase in height is generally
associated with an increase in the OD of collagen type IV
fluorescence in the epithelial basement membranes of the
thymus. This observation aligns with the study by Marvin
Paulo Lins, which reported similar trends in collagen distri-
bution with respect to height [21]. Furthermore, our results
also suggest that taller individuals tend to have a higher
density of lymphocytes in the thymic cortex, potentially
indicating a more robust thymic function, especially in
the terms of adaptive immune system, that is confirmed
by R. Sender et al. [22].

The study also revealed that an increase in body mass
is likely to lead to a decrease in the OD of collagen type IV
in the epithelial basement membranes of the thymus. This
phenomenon could be attributed to the morphological and
functional changes in the thymic tissue due to increased
body mass, altered thymic loading, and mechanical stress,
which may impact collagen distribution, as discussed in
the findings of other authors [23,24]. However, higher
body mass is typically associated with greater height,
suggesting a complex interplay between body mass,
height, and collagen distribution within the thymus. This
relationship underscores the intricate dynamics of thymic
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Fig. 1. Post-capillary venules and high thymocyte density in the cortical zone in the thymus of a
large fetus (SF1). van Gieson method, x600.

2

Fig. 2. Type IV collagen fluorescence in the epithelial endothelial basement membranes. Direct

Koons method, MCA type IV collagen, x600.

3

Fig. 3. Type Il collagen fluorescence in the interstitial matrix. Direct Koons method, MCA type Il

collagen, x600.
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Table 3. Average values of the OD (in conventional units of optical density) of the fluorescence of collagens in the structural elements of the BTB of
stillborns with different anthropometric data

Group
SFc 0.036 + 0.004 0.022 + 0.003 0.015 + 0.005

SF1 (low-weight) 0.017 £ 0.007* 0.015 + 0.008 0.009 £ 0.005*

SF2 (middle-weight) 0.034 +0.006 0.024 +0.005 0.014 +0.002

SF3 (heavy-weight) 0.042 £ 0.005 0.039 £ 0.003* 0.020 + 0.004

*: p < 0.05 compared to the control group.

Table 4. Correlation analysis of anthropometric and collagen-related variables in the study

Variables Correlation Correlation Interpretation
coefficient type

Height and Col3 -0.27 weak Taller individuals may have less type Il collagen in their amorphous substance and reticular
negative fibers

Col4epi_bm and Weight -0.36 weak Increase in mass may lead to a decrease in OD of Collagen type IV fluorescence in
negative epithelial basement membranes

Col3 and CelDen -0.87 very strong Type Il collagen’s presence in amorphous substance and reticular fibers is inversely
negative related to density of lymphocytes in the thymic cortex

Coldepi_bm and Height 0.25 weak Increase in height may be accompanied by an increase in OD of collagen type IV
positive fluorescence in epithelial basement membranes

Weight and CelDen 0.49 moderate Larger individuals often have higher density of lymphocytes in the thymic cortex
positive

Height and CelDen 0.51 moderate Taller individuals tend to have higher density of lymphocytes in the thymic cortex
positive

Height and Weight 0.83 strong Higher body mass is typically associated with greater height
positive

0.99 Both variables reflect collagen protein mass and tend to increase or decrease together

Heatmap showing the strength and direction of relationships between variables: Height, Weight, CelDen — Density of lymphocytes in the thymic cortex (units/mm?);
Col4end_bm — OD of Collagen type IV fluorescence in Endothelial basement membranes, Coldepi_bm — OD of Collagen type IV fluorescence in epithelial basement
membranes, and Col3 — OD of Collagen type Ill fluorescence in the amorphous substance and reticular fibers.

A correlation matrix was calculated between the variables “Height”, “Weight”, “CelDen”, “Col4end_bm”, “Coldepi_bm” and “Col3". A heat map visualizing this correlation matrix
was then constructed using the Corrplot package. In the heat map, color values are assigned to represent the strength and direction of the relationships between variables.

Blue denotes a positive correlation, indicating that as one variable increases, so does the other. Conversely, red signifies a negative correlation, where an increase in one

variable corresponds to a decrease in the other. White indicates no correlation.

structure and function in response to overall body growth
and development.

Our data point to an inverse relationship between the
presence of type Ill collagen in amorphous substance
and reticular fibers, and the density of lymphocytes in
the thymic cortex. This result is in line with the hypoth-
esis proposed by Z. Sadjadi et al. [25] and V. Li et al.
[26], who suggested that the structural properties of
collagen could influence lymphocyte distribution and
density. This finding is particularly significant for under-
standing the structural-functional aspects of the thymic
microenvironment.

Both variables reflecting the OD of collagen type
Il and IV fluorescence tend to increase or decrease
together, suggesting a coordinated regulation of collagen
expression in different thymic structures. This pattern
of collagen dynamics is consistent with the synthesis
pathways discussed in the seminal work of Mario Ruiz
Pérez et al. [27].

In general, the characteristics of carrying a LF, which
are significantly influenced by complex immune-endocrine
interactions within the mother-placenta-fetus system,
and factoring in prenatal stimulation, profoundly impact
embryonic and fetal development. This effect encom-
passes not only the lymphoid and epithelial components
of the fetal thymus, as previously demonstrated by the
Kharkiv pathology school researchers [20], but also
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extends to more intricate structures, such as the BTB.
These observations underscore the substantial impact
of maternal-fetal physiological processes on the intricate
development of fetal thymic structures.

The specific patterns of collagen formation within the
blood-thymus barrier structures in large stillborn fetuses
could provide crucial insights into the morphofunctional
characteristics of the thymus, particularly in relation to
the anthropometric parameters of macrosomia. Our
previous research has indicated that the thymuses of
LF fetuses, which do not exhibit signs of obesity, display
hyperplasia and disrupted maturation processes in
cortical thymocytes [20]. A notable deficiency of type IV
collagen in the vascular and epithelial basement mem-
branes could lead to increased permeability of the BTB
to maternal blood-borne antigens. It is well established
that the primary function of the blood-thymus barrier
is to inhibit antigen penetration into the thymic cortex.
This barrier plays a pivotal role in facilitating the proper
differentiation of cortical thymocytes. Hence, alterations
in collagen composition and barrier integrity could have
significant implications for fetal thymic development and
functioning [28].

In response to antigenic stimulation, lymphocytopoie-
sis activation occurs on one hand, while on the other,
the maturation of cortical thymocytes is disrupted, and
apoptosis is also delayed. We associate the disruption in
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thymocyte maturation with the hypofunction of the thymus’
epithelial component, which is responsible for producing
thymic hormones. This research reveals another potential
factor in the morphogenesis of this complex immunobio-
logical process.

Interesting results were observed concerning type Ill
interstitial collagen. It is known that hypoxia is one of the
stimuli for the formation of interstitial collagen [29,30]. For
instance, the delivery of a large fetus is often complicated
by chronic intrauterine hypoxia, which should manifest
as increased collagen type Il formation in various fetal
organs, including the thymus. However, within the BTB,
there was only a tendency towards an increase in the
OD of collagen llI type immunofluorescence, and this
was observed solely in the SF3 group. In contrast, a
significant decrease in this indicator was noted in the
SF1 macrosomes compared to the control, a pattern
that is consistent with the peculiarities observed in type
IV collagen formation. This may be due to the unique
functional status of type Il interstitial collagen located
within the blood-thymus barrier, as opposed to collagen
in interstitial connective tissue. To date, there is a lack of
literature addressing this specific issue.

All these findings suggest a direct correlation between
macrosomia and variations in collagen expression within
the blood-thymus barrier. This variation in collagen expres-
sion could be a physiological adaptation to the altered
requirements or stressors associated with different fetal
sizes. This understanding could have important implica-
tions for the study of fetal development and the manage-
ment of pregnancies characterized by fetal macrosomia.

Future studies focusing on the endothelial lining of the
blood-thymus barrier and the morphofunctional character-
istics of macrophages localized in its perivascular spaces
could provide a more comprehensive understanding of
this critical structural component of the thymus.

Conclusions

1. Inthe structure of the blood-thymus barrier of large
fetuses, the expression of type IV collagen was detect-
ed in the composition of the epithelial and endothelial
basement membranes. Vascular basement membranes
contain a greater amount of type 1V collagen compared
to the epithelial basement membranes of blood-thymus
barrier.

2. The degree of expression of type IV collagen dif-
fered depending on the anthropometric characteristics of
the fetus. In endothelial basement membranes, compared
with control group, the synthesis of type IV collagen
was significantly reduced in macrosomes of SF1 group
(p =0.05), with a tendency to increase in macrosomes of
SF3 group. In epithelial basement membranes, there was
a significant increase in the production of type IV collagen
in the thymus of SF3 group (p < 0.05) and a tendency
towards a decrease in the expression of this collagen in
SF1 group of macrosomes.

3. In the reticular fibers and amorphous substance
of the blood-thymus barrier of stillborns, irrespective of
their anthropometric characteristics, interstitial collagen
type Ill was detected. Compared to the control, the opti-
cal density of the luminescence of type Ill collagen was
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maximal in observations of the SF3 group and minimal
in large fetuses of the SF1 group.

Prospects for further research. In-depth immuno-
histochemical analysis of the cellular constituents of the
blood-thymus barrier. This detailed study will encompass
endothelial cells, epithelial cells, and macrophages. We
aim to explore the intricate interactions and functional
dynamics of these cells, understanding their roles in the
formation and regulation of the blood-thymus barrier. Such
an investigation promises to shed light on the complex
cellular mechanisms at play and their implications in
broader physiological processes.
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PaK ropTaHOrAOTKM: NOPiBHAAbHUW aHAAI3 BUKMBAHOCTI
NPU XipypriyHux i HeXipypriuHMX aAropuTMax AikyBaHHSA

OpwuriHaAbHI AOCAIAXKEHHS

M. I. Muxannok©ABCP B B, bonko®2E, A, . Ao3uHcbkun 2B, C, C. LlubpaH®28, T, A. Onekclok®1C,

I. A. KocTwmH®1CE A, €. KpuxaHiBcbka®AEF

!|BaHO-DpaHKIBCbKWIA HALLIOHAAbHWUIA MEAMUHWIA YHIBEpCUTET, YKpaiHa 2KoMyHaAbHe HenprbyTKoBe NiANPUEMCTBO «[TpUKapPNaTChKMiA KAIHIUHHIA

OHKOAOTIYHWMI LEHTP |BaHO-PpaHKiBCbKOi 06AaCHOT paan», YkpaiHa

A - KOHUENLiA Ta AU3aiH AOCAIAXEHHS; B - 36ip aaHux; C - aHani3 Ta iHTepnpeTaulisn AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - octatouHe 3aTBEPAXEHHS CTaTTi

Pak ropTaHOrnoTk1 € OfHIEl0 3 HakarpeCyBHILLMX Nokanisawi NyxnuH ronoBM Ta LU, LLO XapakTepU3yeTbCs Mi3HLOK Aja-
THOCTVKO Ta HECMIPUSTIIMBIM NMPOrHO30oM. Bubip onTuManbHoi TakTvkv pagmkanbHOro NikyBaHHS 3anuilaeTbest CKNagHuM
KNiHIYHAM NUTaHHSAM, Lo 0BIPYHTOBYE AOLINBHICTL NOPIBHANBHOIO aHanisy MeToAIB 3 METOH iHAMBIAyanisayii Tepanii.

Meta po60Tu - 30iiCHUTM PETPOCNEKTUBHIIA @HaNI3 peanbHOT KNiHIYHOT NPaKTVKW 1 OLIHUTY pe3ynbTaTy NikyBaHHS Y NaLieHTiB
i3 MiCLIeBO-MOLLMPEHO0 NMOCKOKMITUHHOK KapUuHOMOto roptaHornoTku Il Ta IVa cTagii.

Marepianu i meToau. 34iliCHUNM PETPOCNEKTUBHUIA aHani3 AaHnx 120 navieHTiB i3 NNOCKOKMITMHHAM pakoM roptaHornoTku Il1-1Va
cTapin, koTpi nepeayBany Ha NikyBaHHi y 2013—-2024 pokax. [MauieHTiB noginunu Ha Yotmpw rpynu: 1 — Xipyprisi 3 a4 oBaHTHOKO
Tepanieto (n = 11); 2 — Heoag'toBaHTHa ximieTepanis (HAXT) 3 HacTynHoto xipyprieto (n = 20); 3 — ximieTepanisi Ta npoMeHeBe
nikyBaHHs (n = 72); 4 — ximienpomeHeBa Tepanis (n = 17). OuiHoBanu 3aranbHy BIKVBaHICTb (MeToa Kannana-Meepa) Ta
XapakTepuCTUKV peLmamBiB. [1Ns BUSIBNEHHS He3anexHUX MPOrHOCTUYHUX (haKTOpiB 3aCTOCOBaHO BaratodhakTopHWiA aHani3
(perpecia Kokca), BpaxoBytoum kriHiko-mopdponoriyHi xapakrepuctukm (ctagis T, N, cTyniHb andepeHuitoBaHHs G, dopma
pocTy, Bik i CTaThb).

Pesyabrati. HarHmwk4y cmepTHiCTb 40 1 poky 3adikcoBaHo y 2 (25,0 %) i 1 (36,4 %) rpynax, a B HexipypriyHux rpynax uew
MoKasHuK cTaHoBmB 62,5-70,6 %. HalBuwmin nokasHuk 3-piyHOi BUXMBAHOCTI BCTAHOBNEHO Y 2 rpyni — 65,0 %, Lo 3Ha4HO
nepeswLLye pesynsrati, 3adikcosani y 3 (29,1 %) Ta 4 (23,5 %) rpynax. Yactota peumamsie Haisuwa y 2 rpyni — 60,0 %.
3a gaHumm BaratodpakTopHoro aHanisy (perpecist Kokca), nikysaHHs 3a anroputmMom HAXT + xipyprist (rpyna 2) nopiBHsIHO 3
KOHCEpBaTVBHWUM CTaHZAPTOM acoLliloBanocs 3 KpaLymu nokasHukamu 3aransHoi BukusaHocTi (HR = 0,38, p = 0,023). Otxe,
el anroput™ Moxe ByTu CNpUSTANBAM NPOTHOCTUYHUM YUHHUKOM.

BucHoBku. PeTpocnekTnBHMIN aHani3 peanbHOi KMiHIYHOI NpaKTVK [aB 3MOry BCTAHOBWTU, LLO anropuTMU NikyBaHHS 3
XipypriYHNM KOMMOHEHTOM acoL,ilol0TbCS 3 BULLIMMI MOKa3HUKaMM TPUPIYHOI 3aranbHoi BuxmeaHocTi (36,4-65,0 %) nopiBHsHO
3 KOHCcepBaTUBHUMU MeTofamu (23,5-29,1 %). HalikpalLi NoKasHUKK1 BUXMBAHOCTI 3athikCOBaHO y pasi 3acToCcyBaHHs cTpateril
HAXT i3 HacTynHUM XipypriYHUM BTpy4aHHsM (65,0 %). Bucokvin nokasHWK BUSIBNEHWX peLmayBiB y XipypriuHnx rpynax (60,0 %)
Moxe OyTn NOB'sI3aHWiA i3 GiNbLIOK TPMBAMICTIO XUTTS NALIEHTIB i LUMPLUMMK MOXIMBOCTAMM CanbBaHOI Tepanii. BTim, L
pesynbTaTi MarTb acoLiaTUBHUIA XapakTep i noTpebytoTb MiATBEPMKEHHS NiA Yac NPOCNEKTUBHUX LOCHIMKEHb.

Laryngopharyngeal cancer: comparative analysis of survival
with surgical and non-surgical treatment algorithms

P. I. Mykhailiuk, V. V. Boyko, A. Ya. Lozynskyi, S. S. Tsybran, H. A. Oleksiuk,
I. D. Kostyshyn, A. Ye. Kryzhanivska

Hypopharyngeal cancer is one of the most aggressive head and neck malignancies, characterized by late diagnosis and a
poor prognosis. Selecting the optimal radical treatment strategy remains a challenging clinical issue, highlighting the need for
a comparative analysis of existing methods to improve personalized therapy.

Aim: To conduct a retrospective real-world data analysis and evaluate treatment outcomes in patients with locally advanced
stage Il and IVa squamous cell hypopharyngeal carcinoma.

Materials and methods. A retrospective analysis was conducted on 120 patients with stage Ill-IVa squamous cell hypopharyn-
geal carcinoma (2013-2024). Patients were divided into four groups: Group 1 — surgery with adjuvant therapy (n = 11); Group
2 —neoadjuvant chemotherapy (NACT) followed by surgery (n = 20); Group 3 — chemotherapy and radiation therapy (n = 72);
Group 4 — chemoradiotherapy (n = 17). Overall survival (Kaplan-Meier method) and recurrence characteristics were evalu-
ated. Multivariate Cox regression analysis was applied to identify independent prognostic factors, adjusting for clinical and
morphological characteristics (T stage, N stage, grade G, growth form, age and gender).

Results. The lowest 1-year mortality was recorded in Group 2 (25.0 %) and Group 1 (36.4 %), while in non-surgical groups, it
reached 62.5-70.6 %. Group 2 demonstrated the highest 3-year survival rate (65.0 %), significantly exceeding the results of
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Group 3 (29.1 %) and Group 4 (23.5 %). Recurrence rates were highest in Group 2 (60.0 %). According to multivariate Cox
regression analysis, treatment with the NACT + surgery algorithm (Group 2) was associated with improved overall survival
compared to the conservative standard (HR = 0.38, p = 0.023), indicating its possible role as a favorable prognostic factor.

Conclusions. Retrospective real-world data analysis demonstrated that treatment algorithms involving a surgical component
are associated with higher 3-year overall survival rates (36.4-65.0 %) compared to non-surgical methods (23.5-29.1 %). The
strategy of NACT followed by surgery showed the highest survival (65.0 %). The higher recorded recurrence rate in surgical
groups (60.0 %) may be related to prolonged patient survival and broader opportunities for effective salvage therapy. However,
these findings are associative and require confirmation in prospective studies.

Pak ropTaHOrnoTKW € OfHIE0 3 HaNarpeCUBHILLMX OHKO-
NaTonoril rofoBy Ta LW, LLIO XapaKTepU3yETbCA Mi3HbOH
[iarHOCTWKOLO Ta HECMIPUSTIIMBIM NporHo3oM [1,2]. Binb-
wicTb navjeHTiB (70-85 %) Ha Yac BCTaHOBMNEHHS AiarHo3y
matoTb IlI-IVa cTagii 3axBoptoBaHHs [2,3].

CraHpapTHi nigxoam [0 NiKyBaHHS NALEHTIB 3 OHKO-
NaToNOrieto rOPTAaHOIMOTKY B LUX CTaisx nepeabavaotb
pagvkanbHe XipypriyHe nikyBaHHS, XiMieTepaneBTuyHe
NiKyBaHHS, MPOMEHEBY Tepanito Yu koMmOiHaLilo Lux
meTtogis [1,4].

Bubip onTumanbHOI TakTUKK nikyBaHHs, 0cobnmeo
ANs NauieHTIB NOXUNOro BiKy, SKi MaKTb CYMyTHI naTo-
norii, 3anuLaeTbcs NPeaMeToM AMCKYCIN, HaBiTb Nig
Yyac 0BroBOPEHHs Ha 3acifaHHi MynsTMAUCUUNIHAPHOT
komicii. Ockinbkn [OCI HEMa€E YiTKMX pekoMeHaauin, y
KNiHIYHI NPaKTULi BUHWKAE HU3Ka TPYOHOLLIB, i Li Lie pa3
NiaTBEPAXKYE BAXNMBICTb | HEOOXIAHICTL iHAVBIAYani3avii
nikyBaHHs [5,6].

B ymoBax 06MexeHOCTi pesynsTaTiB paHaoMi30BaHNX
JOCTioKeHb i3 3any4yeHHsIM HaNCKNaaHiLLMX KoropT na-
LieHTIB, aHania peanbHoi KniHiYHoi npakTuku (real-world
data) crae Bkpail BaxnvBuM Ansi 00'€KTUBHOMO OLIiHIO-
BaHHS1 €PEeKTUBHOCTI YNHHUX NiKyBanbHWUX anropuTMiB.

Merta pobotu

30iNCHUTM PETPOCNEKTUBHWI aHani3 peanbHOT KNiHIYHOT
MPaKTUKA W OLIHUTW pesynbTaTyi NikyBaHHS y nauieHTiB
i3 MiCLIEBO-NOLLMPEHO NMOCKOKIITUHHOK KapLMHOMOK
roptaHornotku Il Ta IVa cragin.

Marepianu i meToAU AOCAIAKEHHA

3piicHUNM PeTPOCNEKTUBHWIA aHani3 apxiBHUX AaHWX
120 navieHTiB i3 riCTONOrYHO MiATBEPIKEHO NTOCKOKITI-
TUHHOK KapLMHOMO ropTaHornoTkm IlI-1Va cragin, ki
nepebyBanu Ha cnevjanbHoMy nikyBaHHi y nepiog 3 2013
10 2024 poky y KHIM «[MpukapnaTcbkui KniHiYHWA OHKO-
noriyHnii ueHTp | OP» (YkpaiHa). [n3aiH aocnimkeHHs
CXBaIeHo NoKansHOK KOMICi€to 3 GioeTuku (MpOTOoKon Bif,
06.11.2024 poky Ne 147/24).

Mogin nauieHTiB Ha rpynu MiKyBaHHS 3yMOBMEHWIA
PiLLEHHAMW MYNbTUANCLUUNITIHAPHOTO OHKOMOFYHOTO
KoHemniymy. Kputepii BUGOpY KOHCEPBaTMBHOI TaKTUKM (3
Ta 4 rpynu) — NnepBMHHA HEPE3eKTabENbHICTb NyXMMHMU,
TSDKKUIA COMATUYHWIA CTaH NaLieHTa, KaTeropuyHa Bigvosa
XBOPOrO Bif, XipypriYHOro BTPyYaHHS, LLO acolinoBaHe
3 iHOBanigu3auieto. B iHWMX BUNagkax nepesary Big-
[aBanu anroputmam i3 XipypriyHum KomnoHeHTom. Pa-
AMKanbHICTb XipypriYHOro BTPYyYaHHS OLiHIOBaNu 3a
pesynsTataMy Makpo- Ta MIKPOCKOMIYHOrO AOCHIKEHHS
onepauinHoro matepiarny 3 ypaxyBaHHAM CTaHy kpais
pes3exuii (HeraTMBHWIA CTaTyC).
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[nsa aHanidy pe3ynsraTtis nawieHTiB peTpOCneKTUBHO
NOAINMIN Ha YOTUPU TPYMK 3anexHo Bif 3aCTOCOBaHOI
TaKTWKM NikyBaHHs1: rpyna 1 (n = 11) — xipypriyHe BTpy4aH-
HS1 3 HACTYMHOLO a1 tOBaHTHOLO Tepanieto; rpyna 2 (n = 20)
—Heoaf'loBaHTHa XiMieTepanisi 3 HaCTYMHUM XipypriYHUM
eTanom; rpyna 3 (n = 72) — nocnigoBHa XiMienpomeHesa
Tepanis (iHOyKUiMHa XiMieTepanis 3 HaCTYMHUM npoMe-
HeBuM eTanom); rpyna 4 (n = 17) — ogHo4acHa ximienpo-
MeHeBa Tepanisi (NpomMeHeBa Tepanisi 3 napanenbHUM
XiMieTepaneBTUYHUM NOTEHLIIIOBAHHAM).

XipypriyHui eTan y BignoBigHUX rpynax nepeadavas
BUKOHAHHS paguKasribHUX BTPyYaHb (30Kpema, napuHro-
dhapuHroekToMmii) 3 060B’I3KOBOIO LLIMIAHOK NIMADOANCEK-
Lieto 3a nokasaHHaMKW. BapiabenbHicTb KOHCEPBATUBHOIO
nikyBaHHs Gyna 3ymMmoBneHa TpUBanum PETPOCNEKTUBHAM
nepiogom (2013-2024 pp.) Ta iHOUBIgyansHAMM COMaTHY-
HUMU XapaKTepUCTUKaMM NaLlieHTiB.

XimieTepaneBTWYHE MiKyBaHHS NepPeBaXxHO nepes-
6ayano BeBeAeHHs npenapaTtiB nnaTuHW. AK iHAYKUiAHY
(Heoap'toBaHTHY) XiMieTepanito y rpynax 2 Ta 3 HaivacTi-
Lue 3acTocoByBanyu cxemn TPF (moueTakcen, LMcnnaTtuH,
5-chropypauun) abo PF (umcnnatuH, 5-cotopypaumn). Y
Mekax ofHo4acHoi XimienpomeHeBoi Tepanii (rpyna 4) Ta
K pagioceHcmbiniaaTop BUKOPKUCTOBYBamN NepeBaxHO
MOHOpexuMm umcnnatuHy (100 mr/m? koxHi 3 TwxHi abo
40 Mr/m? WOTWKHS).

lNpomeHeBy Tepanito NaLieHTV oTpUManu y ctaHgapT-
HOMY pexwuMi ppakuioHyBaHHs (Mo 2 Ip Ha dpakuito, 5
pasiB Ha TWKAEHDb) [0 AOCArHEHHS CyMapHOi 0CepeaKoBOi
[031 60—64 'p Ha 30HY NEPBUHHOI Nyx/MHK Ta 38—40 p
Ha 30Hy ypaxeHux niMmcoBy3nie. ONpoMiHEHHS 3AINCHUNN
nepeBaXxHO METOAOM AWCTaHLiHOI ramma-Tepanii (Ha
anaparax i3 [pkepenom BunpomiHoBaHHs Co-60).

CraHpapTr3oBaHe noparsLue crioctepexeHHs (follow-
up) 3a navlieHTamm nepeadadano perynspHi KniHivHi ornsaun
Ta 3aCTOCyBaHHs Bisyani3auiHUX MeTOAIB AOCHIKEHHS
(KT, MPT) koxHi 3—6 MicsLiB NpOTArom nepLUmMx 4BOX POKiB,
Hagani 34incHIOBaNM LLIOPIYHMIA KOHTPO!b.

BuxigHi KniHiYHi xapakTepucTuky nawjieHTie i3 1, 2,
3 Ta 4 rpyn HaBegeHo B mabnuyi 1. AHani3 uux gaHux
MoKa3aB, LL|0 HEMae CTAaTUCTUYHO 3HaYYLLMX BiMIHHOCTEN
MiX rpynamy 3a OCHOBHWUMU KMiHIKO-MOPJONoriYHnMm
KpuTepisimu: Bikom, cTaTTio, ctagieto T 1a N, hopmoto poc-
Ty Ta cTyneHem andepeHuitoanHs G (p > 0,05). Pasom
i3 TUM, Crifg BpaxoByBaTH, LLO BiACYTHICTb CTAaTUCTUYHIX
BiAMIHHOCTEN Yy PETPOCMNEKTMBHIN BUOBIpLi He ycyBae
MOTEHLiHOI ynepemxeHocTi BMGopy (selection bias),
OCKiNbK1 NEePBUHHMI PO3MOAIN NaLieHTiB rpyHTYBaBCS Ha
KNiHIYHWX PILLEHHSX OHKOMOMYHOrO KOHCURiyMYy.

[ocnigkeHHs Mano peTpocnekTUBHUI, OQHOLEHTPO-
BUIA, ONMCOBO-aHaNiTUYHWIA xapakTep. OCHOBHI KpuTepil
OLjiHIOBaHHS pesyrbTaTiB — NOKa3HWKY OAHOPIYHOI CMepT-
HOCTI Ta 3aranbHoi BuxuBaHOCTI (4epes 3 i 5 pokis).
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Tabauusa 1. XapakTepucTvika nauieHTiB Ta anroputm nikyBaHHs

OpwuriHaAbHI AOCAIAXKEHHS

CepepHii Bk, poku 66,0
Cratb Yonosiya, n (%) 11 (100 %)
XiHoua, n (%) -
Cragis T, n (%) T3 10 (90,9 %)
T4a 1(9,1 %)
Cragisi N, n (%) NO 2 (18,2 %)
N1 7 (63,6 %)
N2 2(18,2 %)
®opma pocTy, n (%)  EksoditHa 7 (63,6 %)
EHpodpiTHa 4 (36,4 %)
3wmiwana (ek3o-eHgodiTHa) -
CTyniHb G1 2 (18,2 %)
ANGEPEHLiIOBAHHS, G 6 (54,5 %)
n (%)
G2-3 -
G3 3(27,3%)

62,1 61,2 63,8
20 (100 %) 67 (93 %) 17 (100 %)
- 5(7%) -

19 (95,0 %) 68 (94,4 %) 16 (94,1 %)
1(5 %) 4(5,6 %) 1(5,9 %)
3(15,0 %) 5(7,0 %) 3(17,6 %)
12.(60,0 %) 31(43,0 %) 9 (53,0 %)
5 (25,0 %) 6 (50,0 %) 5 (29,4 %)
12 (60,0 %) 40 (55,5 %) 10 (58,8 %)
4(20,0 %) 20 (27,8 %) 3(17,7 %)
4(20,0 %) 12 (16,7 %) 4(23,5 %)
1(5,0 %) 79,7 %) 3(17,6 %)
10 (50,0 %) 35 (48,6 %) 9 (53,0 %)
3(15,0 %) 8 (11,1 %) 2(11,8 %)
6(30,0 %) 22 (30,6 %) 3(17,6 %)

0,509
0,324

0,969

0,504

0,694

0,879

Tabauua 2. MopiBHAHHS pe3ynbTaTiB NiKyBaHHS

CMepTHICTb 10 OAHOTO Poky, n (%) 4 (36,4 %)
BwxuBaHicTb 40 TpbOX pokis, n (%) 4 (36,4 %)
[TsTpiyHa 3aranbHa BUXMBAHICTb, N (%) 3(27,3 %)
YactoTa peunavsis, n (%) 3(27,3 %)

5 (25,0 %) 45 (62,5 %) 12.(70,6 %)
13 (65,0 %) 21 (29,1 %) 4235 %)
2(10,0 %) 6(8,5 %) 1(6,0 %)
12.(60,0 %) 14 (19,4 %) 4(235%)

0,007
0,019
0,244
0,004

CTaTuUCTUYHY 3HauyLLiCTb BiAMIHHOCTEI (p-value) obuncnnnm 3a JonomMoroto kputepito xi-ksagpart (x?) MipcoHa.

CrtaTncTuyHe onpautoBaHHSA AaHuX 34iNcHUNN 3
BUKOPUCTAHHSIM BIflbHOrO MPOrpamMHoro 3abesneveHHst
Jamovi (Bepcisa 2.6.44, mogynb ClinicoPath). 36anaH-
COBAHICTb rpyn 3a BUXiAHUMM KNiHIKO-MOPGONOriYH1MM
XapaKTepUCTMKaMm OLiHIOBanNM 3a JOMOMOrO KpUTEPIto
Xi-kBagpar.

BwxuaHicTb aHanisyBanu 3a metogom KannaHa—Me-
€pa 3 MOPIBHSHHSAM KPVBUX 32 AOMOMOTOH JIorapidMiYHOrO
paHroBoro kputepito (Log-rank test). [ns BinokpemneHHs
edhekTy NiKyBaHHS Bif iHLWKX MPOrHOCTUYHMX haKTopiB
3acTocoBaHo baratodhakTopHuiA aHanis (perpecito Kokca)
3 06umncneHHam BigHoLeHHs pusukiB (HR)i 95 % posipymnx
iHTepsanis (Cl). Y mogernb BKMOYEHO METOZ fiKyBaHHS,
cTapito T, ctagito N, cTyniHb AndepeHLitoBaHHa G, Bik
i ctatb. KpUTUYHUI piBEHb CTAaTUCTUYHOI 3HAYYLLOCTI —
p <0,05.

PesyAbTati

Y pocnigkeHHs BkntodeHo 120 nauieHTis, nogineHnx Ha 4
rpynu. CepeaHil Bik XBOPWX y NEPLLIN rpyni HanbinbLwmnn
(66,0 poky), a B TpeTill — HalHWwx4niA (61,2 poky); y Apyrin
Ta YETBEPTIN rpynax Liei NokasHuK cTaHoBwB 62,1 1a 63,8
POKyY BiAnoBigHO. Y BCiX rpynax AOCiMKEHHS nepeBaxa-
TV YOTOBIKY; Y TPETIN rpyni — 5 (7 %) XiHKW.

AHani3 NoLUMPEHOCTI NYXNMHHOIO NpoLecy Nokasas,
LU0 Y BCiX YOTMPBLOX rpynax abcomntoTHo AoMiHyBanm naui-
eHTK 3i ctagieto T3 (Bia 90,9 % o 95,0 %). LWogo perio-
HapHOro MeTacTasyBaHHs, y rpynax 1, 2 Ta 4 Hanyacrille
piarHoctysanu ctagito N1 (53,0-63,6 %), a B Tperild rpyni
nonoswHa nauieHTie (50,0 %) mana metactasu N2. Mpote
3aranom rpynu CTaTUCTUYHO 3iCTaBHi 3a Kputepismm T
Ta N (p = 0,969 Ta p = 0,504 BignosigHo). Pesynsratu
NiKyBaHHS HaBefeHo B mabnuui 2.

Matonoria. Tom 23, Ne 1(66), ciueHb - KBiTeHb 2026 p.

[nsa ctpatudikoBaHoro aHanisy 4OAATKOBO OLIHEHO
BMIIMB NOLUMPEHOCTI Npouecy. Y nauieHTis 3i ctagieto T4a
Ta HasBHICTIO perioHapHux meTacTasis (N+) odikyBaHO
BU3HAYEHO KMiHiYHY TEHAEHLi0 A0 ripLMX NOKa3HUKIB
3aranbHOi BUXMBAHOCTI MOPIBHAHO 3 NaLjeHTamm 3i cTa-
gieto T3 ta NO. Mpote y 6aratocdakTopHin moaeni Kokca,
IO HIBEMKE BMIMB CyNyTHIX 3MiHHWX, Ui (akTopu He
[OCSIMW PiBHA CTATUCTUYHOI 3HAYYLLOCTi K CaMOCTIlHi
NPeavyKTopy CMEPTHOCTI B Mexax Liei koroptu (p > 0,05).

Cepeq navjeHTiB xipypridHux rpyn (1 1a 2) y paHHLoMy
nicnsionepawinHoMy nepiofi BCTAHOBIEHO NPUAHSTHWNA pi-
BeHb yCkIaaHeHb (nepeBaxHo niMdopest Ta TPaH3UTOPHI
MOPYLLEHHS! KOBTAHHS), LLIO CKOPUTOBaHi KOHCEPBATHBHO,
abo, y pasi nnaHoBKx (bapuMHrocToM, BUKOHaHO noaarnb-
Le nnacTu4He 3aKpuTTa AedexTy, Lo He NpuU3Beni 4o
nicnsionepawinHoi neTansHOCTI.

[okasHWKK 3aranbHOI BUXMBAHOCTI HABEAEHI SIK KPUBI
KannaHa-Meepa (puc. 1).

Y pesynbrati aHanisy oAHOPIYHOI BMXMBAHOCTI
BCTaHOBIEHO, L0 HaWHWKYa CMEpPTHICTb A0 1 poky 3a-
¢ikcoBaHa y apyrin (25,0 %) i nepwin (36,4 %) rpynax.
Hexipypriuni anroputmu (rpynu 3 i 4) acouitoBanucs 3i
3HaYHO BWLLOKO CMepTHICTI0 — 62,5 % Ta 70,6 % Bigno-
BiAHO. Hanbinbll 3HAYyLLIOK € PisHUUSA 3a TPUPIYHOK
BVDKVBAHICTIO: y rpyni 2 3acpikcoBaHo 65,0 % netanbHmx
BUMaZKiB, LLO CYTTEBO NEPEBMULLYE MOKA3HUKM iHLUMX rpyn
focnipxeHHst (Big 23,5 % 80 36,4 %).

3rigHo 3 pesynsratamu nobyaoBaHoi Mogeni, Wo
HaBefeHi y mabnuyi 3 (ne sk pechepeHc obpaHo rpyny
CTaHZapTy KOHCEPBATUBHOTO MikyBaHHS — rpyny 4), eau-
HUM haKTOPOM, LLIO acoLitoBaBCA 3i CTAaTUCTUYHO 3HAYY-
LLIMM MOKpALLEHHSIM 3aranbHoi BUXKUBAHOCTI, BUSIBUNOCS
3aCTOCYBaHHS anropuTMy Heoad'toBaHTHOI XiMieTepanii
3 HaCTynHUM XipypriyHuM BTpyYaHHsm (rpyna 2). Llen
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Tabauus 3. Pesynsrati 6aratodakTopHOro aHanisy BUXMBAHOCTI (MOAenb NponopLiiiHinX puankis Kokca)

MporHocTU4HUI hakTop
Bik

BipHoweHHs pusukiB (HR) 95 % [oBipunii iHTepsan (Cl)

p-value

1,00 0,97-1,03 0,852
Cratb (KiHKW VS 4YonoBiku) 0,92 0,25-3,33 0,901
Crapia T (T4a vs T3) 0,98 0,32-3,03 0,975
Crapist N (N1-2 vs NO) 1,55 0,69-3,47 0,290
CTyniHb AndepeHLitoBanHs (G) 1,22 0,51-2,89 0,657
dopma pocty 1,29 0,76-2,18 0,348
TakTuka nikyBaHHs
Ipyna 1 (xipyprist + ag’toBaHTHa ximMieTepanis) 0,54 0,21-1,39 0,202
pyna 2 (Heoap'toBaHTHa XiMieTepanis + Xipyprisi) 0,38 0,17-0,87 0,023
pyna 3 (ximie- + npomMeHeBa Tepanis) 0,66 0,35-1,24 0,199
pyna 4 (npomexesa + ximicTepanis) 1,00 — (pedepeHc) -
1 3aranbHa BIXUBAHICTb NALIEHTIB i3 pakoM ropTaHoOrMoTK!
1,00 —
£ o
5 —— Ip. 1 (Xipypris + A'toBaHT)
§ —— Ip. 2 (Heoap'toaHT + Xipyprisi)
% — Ip. 3 (Ximie- Ta npomeHesa)
‘3 0,50 — [p. 4 (XimienpomeHeBa)
g
0,25
0,00
0 12 24 36 48 60

Puc. 1. 3aranbHa BUXUBAHICTb NALEHTIB 3aNeXHO Bif anropuTMy mikyBaHHS!.

52

anropuT™M MOB’sI3aHUIA 3i 3HWKEHHSIM PU3NKY CMEpTI
naujentis (HR = 0,38; 95 % CI: 0,17 — 0,87; p = 0,023)
MOPIBHSIHO 3 OAHOYACHOK XiMIENPOMEHEBOKD Tepanieto.
IHWWi chakTopwy, BKMto4aroum Bik, ctath (p = 0,901), cTagio
nowmpeHHs nyxamHm T (p = 0,975) Ta N (p = 0,290), a
TaKoX MOPCONOriYHi XapaKTePUCTUK, He Manm CaMoCTil-
HOrO CTaTUCTUYHO 3HAYYLLIOMO BNAMBY HAa PU3WK CMEPTi B
Mexax JoCnifxyBaHoi MoAeni.

Y TpeTin rpyni 3aikcoBaHO HaMHMXYy 4acToTy
peunamsie (19,4 %), npoTe Ha (hOHi BUCOKOT OAHOPIYHOI
cmepTHocTi (>60 %) ue, MMOBIPHO, NOB’A3aHO 3 [OMIHY-
BaHHAM NEPBWHHOI NPOrpecii 3axXBOprOBaHHS. [leTanbHui
CTATUCTMYHMIA aHani3 nokanisavii peuuameie 6e3noce-
penHbO MixX rpynamMu yCKnagHeHUn Manum po3mipom Xi-
PypriYHvX Nigrpyn, NpoTe 3aranbHa xapakTeprucTuka Beiei
KOropTM BKa3ye Ha abComMtoTHe nepeBaxaHHs MiCLIEBMX i
perioHapHuX peLaVBIB Haf BioAaneHMMy MeTacTasamu.
XapaKTepucTuKy peLmanBiB HaBeLeHo B mabiuui 4.

06roBopeHHs

Bubip onTymanbHOT TaKTVKK JiKyBaHHS MaLiEHTIB i3 Mic-
LIeBO-MOLLUMPEHNM PaKOM FOPTAHOIMOTKM 3aNULLIAETLCS
OHUM i3 HaWCKNaAHILWMX NUTaHb B OHKOIMOTil ronoBu
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Ta Wwwi. 3rigHo 3 MixkHapogHummn ctaHaaptamu (NCCN,
ESMO) [1], oCHOBHMMYK CTpaTeriaMu pagnKansHOro
nikyBaHHS € XipypriyHe BTPYYaHHS 3 af’loBaHTHOKO Te-
panieto abo ximienpoMeHeBe NikyBaHHs, CpsiMoBaHe
Ha 30epexeHHs opraHa [4]. [aHi, 3adikcoBaHi y Mexax
LibOro OOCHIMKEHHS, NIATBEPIKYIOTb BaXIIMBICTb iHOM-
BigyaniaoBaHOro nigxody [0 KOXHOrO mavjieHTa mig vac
CKnafaHHs nnaHy Tepanii, LLO Y3roiKyeTbCs 3 Cy4aCHUMM
KNiHIYHAMU MOAENsIMU MPOTrHO3yBaHHS BYBKMBAHOCTI [6].

Y pesynbtati aHanidy YoTUPbOX Pi3HUX anropuTMiB
BCTAHOBIEHO, L0 3aCTOCYBaHHA XipypriyHnx nigxogis
(rpynm 1 i 2) acouitoeTbCa 3 KpawymMy NoKasH1Kamu
OfHO- Ta TPWPIYHOI BIKMBAHOCTI MOPIBHSHO 3 HEXipyp-
riyHuMu (rpynm 3 i 4). OTpumaHi pesynsratii MOXyTb
CBIOYMTM NPO AOLIMNBHICTb iHTErpawii XipypriyHoro etany
(MaKcmanbHO MOXIMBOI LIMTOPEAYKLT) ANs AOCATHEHHS
KpaLLoro TIOKOPErioHapHOro KOHTPOIH MOPIBHSHO 3 TiMbKM
KOHCepBaTUBHUM NiKyBaHHsAM [7,8,9].

Y pesynbrarti NOPIBHSAHHS ABOX XipypriYHUX anropuT-
MiB HaKpaLLly TPUPIYHY BUXUBAHICTb 3ahikCOBaHO Y rpy-
ni 2 (Heoaa'toBaHTHa XiMieTEpanis 3 HACTYMHO XiPYpPrieto)
—65,0 % Bunapkis; Lie Maixe BABiYi NEPEBULLYE MOKA3HK
rpynu 1 (xipypris 3 ag'toBaHTHOK Tepaniet) — 36,4 %.
Y rpyni 2, ge 3adikcoBaHO HaWKkpally BUXWUBAHICTb,
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BCTaHOBMEHO HawBuLly YacToTy peunamsis — 60,0 %.
Y rpyni 3 (ximieTepanisi 3 HaCTYMHOK NPOMEHEBOIKO Te-
panieto) Yactota peuuamnsiB HaiHwkya (19,4 %), ane 1
3HaYHO ripLUa BUXXMBaHICTb NauieHTiB. Mpunyckaemo, Lo
e Moxe ByTn NoB’s3aHo 3 BiNbLLIOK TPUBAMICTIO XUTTS
NaLieHTIB Y LMX rpynax (BOHW [OXWBAKOTb A0 KNiHIYHOTO
NPOSIBY PELMAMBY) Ta HASIBHICTHO LUMPLLKX MOXITMBOCTEN
ANs HacTynHoi canbBaxHoi Tepanii. BTim, us rinotesa
Mage acouiaTvBHWA XapakTep i noTpebye NiaTBEpMKEHHS
Yy NPOCNEKTUBHUX AOCTIIKEHHAX. Y HEXIPYPriYHMX rpynax
BUHVKHEHHS peLuamnBy 4acto KPUTUYHO obmexye B1bip
TaKTWKM NiKyBaHHS.

AnropuTMm, SIKMiA € CTaH4APTOM OpraHo36epiransHOro
nikyBaHHs (rpyna 4 — ximienpomeHeBa Tepanis) [4], 3a
pesynbraTaMu LbOro AOCHIMXEHHS, acouiioBaHuii i3
HaMripLUMMK pesynsTatamut: TpUpidHa BUXKMBAHICTb —
23,5 %, ogHopiuHa cMepTHicTb — 70,6 %. Ockinbku rpyniu
CTaTUCTUYHO 3iCTaBHI 3a PO3MIPOM NEPBUHHOI MyXIMHA
(nepeBaxHo cTagis T3), HU3bKi MOKA3HWKY BYXKUBAHOCTI B
rpynax 3 i 4 acouiioBaHi 3 TUM, LLO NaLjieHTaM He 3[iicHe-
HO XipypriyHe BTpyYaHHS, a TakoX i3 MOXIMBUM BMIIMBOM
TSKKOTO COMATUYHOTO CTaHy XBOPWX, SKMM MEPBUHHO
npu3HaYany KoHCepBaTVBHY Tepanito.

3achikcoBaHi NoOKa3HWKK 3arasnibHOI BUXWUBAHOCTI Y
rpynax KOHCepPBaTWBHOTO MikyBaHHs AELLO HIDKYi 3a AaHi
¢haxosoi niteparypw [3,10,11]. IMoBipHO, Le nos’a3aHo
3 BEMVKOI0 YaCTKO NALIEHTIB i3 MaCUBHIUM YpaXKEHHSAM
perioHapHux nimdosyanis N2 (50,0 % y rpyni 3) Ta 3Hau-
HUM HaBaHTaXEHHSIM BHACMIZOK CynyTHLOI NaTomnorii B
YyMOBaX pearbHOi KMiHIYHOT NPaKTUKU.

3a pesynsratamu NOpIBHANLHOTO aHaniay, BCTa-
HOBMeEHi pesynsTaTi MATUPIYHOT BUXMBAHOCTI Y rpyni
KOMBIHOBAHOTO NiKyBaHHS (27,3 %) BUSBUINCSA HKYMMU
3a faHi, AKi 3adikcoBani y gocnigpkeHHsx Y. Horichi et al.
[3] Ta A. Chotipanich [10]. Tak camo BWxmMBaHiCTb Yy rpyni
npomeHesoi Tepanii (10,0 %) 3Ha4HO HWKYa 3a NOKa3HU-
K1, 3apeecTpoBaHi Mif Yac SOCHISKEHHS, SKke 34iNCHUNN
H. Yamazaki et al. [11]. Po36ixHOCTi AaHux nos’asyemo
3 nepeBaxaHHsAM Yy BUOGIpLii NaLiEHTIB i3 KPUTUYHO NOLLIK-
peHum npouecoM T4 (62,5 %) Ta TSKKOI0 CYnyTHLOK
narororieto. Pazom 3 TUM, y MeTaaHanisi, Skuii 3aincH1nm
T.Y. Tsai et al. [7], nigTBepaXeHo 3aranbHy TEHAEHLiLO:
peanisauis XipypriyHoro etany nokpaLlye BKMBAHICTb
Nnpy NOLUMPEHMX npoLecax. Lie koperioe i3 BUCHOBKamK,
LU0 oaepxaHi 3a pesynsratamu gocnimkeHHs W. X. Li et
al. [12]. MiaTBepmikeHO BaXMMBICTb MOBHOIO XipypriyHoro
BUOANEHHS NYXTUHU, ax A0 NapuHrogapuHroesodar-
ekTomii [13].

AKTyanbHUM € OOCRIMKEHHS OO 3aCTOCYBaHHS
iHOYKUiHOT XiMieTepanii 3 HACTYMHOKO XiMiENPOMEHEBOKO
Tepanielo Mpu MicLEeBO-NOLIMPEHOMY paKy ropTaHo-
rnoTkn [14]. KniHiyHa iHTepnpeTauis oTpyMaHux aHunx
BKa3ye Ha Te, LLO XipypriYHWiA KOMMOHEHT 3anuLIaeTbes
BaXKNWBOIO MiKyBasibHOIO ONLjEt0 ANs NauieHTiB i3 BUCO-
KM PU3NKOM NEePBUHHOI Nporpecii (ocobnueo npu cragii
T4a i N2). Xouya ximienpoMeHeBa Tepanis € CTaHaapToM
opraHo3bepiranbHOro nikyBaHHs, y peanbHii KniHiYHil
NpaKTu1Li BOHa YaCcTo acoLiioBaHa 3 HU3bKOK BUXKUBAHI-
CTIO MPY KPUTUYHOMY OB’eMi MyxIMHU. Ha Haluy aymky,
BUOIp TiNbKM KOHCEPBATMBHOTO iKyBaHHA Mae ByTu
MaKCUMarbHO 3BaXeHUM Yy NaLjieHTiB i3 330BIiNIbHUM CO-
MaTUYHM CTaTyCOM, Y SIKUX pafykarbHa onepavis Moxe
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Tabauus 4. XapakTepucTuka peLmamsis

Nokanisauis peunausy AGconioTHa KinbkicTb (%)
nauieHTis

TlimcpoBy3nu WmiHi, rnnboki 13 (39,4 %)
Micueso 12 (36,4 %)
MicueBo + nimcposy3nu Lwmi 3(9,1%)
lonoBHMI MO30K 2(6,1 %)
Jlereni, nnespa 1(3,0 %)
Cru3oBa TpaxeocTtomu 1(3,0 %)
M’sKi TKaHUHK CNYHK 1(3,0 %)
TepMiH BUHUKHEHHS peLmanBy

[o 1 micaugs 5(15,2 %)
[o 3 micauis 4(12,1 %)
[o 1 poky 16 (48,5 %)
[o 3 pokiB 4(12,1 %)
[o 5 pokiB 1(3,0 %)
Ha choHi nikyBaHHs (AncTaHLiliHa ramma-Tepanis) 3(9,1 %)

Kputepiit 4oCTOBIPHOCTI (p-value) Ans umx AaHux He BU3HaYanu, OCKinbku ix HaBeaeHo CyMapHO

[ANS BCiei KOropTyW (ONMCOBa CTATUCTKA) Y 3B'A3KY 3 HEAOCTATHBLOIO KiNbKICTIO Nofii Ans

KOPEKTHOIO NMOPIBHSIHHS 3a Migrpynamu.

CMPVSITY HAMHILLIOMY NTOKOpPerioHapHOMYy koHTporto. Lie
NigTBEPAXXEHO 3HAYYLLMMY BiMIHHOCTSIMY 3@ TPUPIYHOKO
BWKMBAHICTIO 3 NEpEBaXaHHAM Yy rpyni 3aCTOCYBaHHS
XipypriYHuX anropuTMis, LLO 3adikcoBaHi Nif Yac Lboro
[OCIiOKEHHS.

06MeXXeHHSA AOCAIAKEHHSA

[JocnimkeHHs Mae peTpoCNeKTUBHUI XapakTep Ta I'pyH-
TYETLCA Ha aHani3i peanbHoi KNiHIYHOI NPaKTUK O[HOMO
LleHTpy. BignoBiaHo, BOHO He no3baBneHe cMcTeMaTuyHoi
nomunku Bubopy (selection bias) Ta BnnvBy HeBpaxoBa-
HUXx cynyTHix caktopis (confounding factors), ockinbku
NEPBUHHWIA PO3NOZIN MaLlieHTIB BiabyBCs 3a KIiHIYHUMM
KpUTEpiMM (COMaTUYHWIA CTaTyC, pe3ekTabenbHiCTb
nyxnuHu). CyTTEBUM METOLOMOMYHUM OBMEXEHHSIM,
L0 3MEHLUYE MOXINMBOCTI MOBHOLHHOTO MaTtomMopdo-
MOTYHOrO aHaniay, € Manuin po3mip XipypriyHnx nigrpyn
i BIACYTHICTb Y YaCTUHi apXiBHKX 3anuciB faHux Npo Taki
KIKOY0Bi NPOTrHOCTUYHI dhakTopu, sk nepuHespasbHa (PNI)
Ta nimdosackynapHa (LVI) iHBasisd, ekcTpaHoganbHe
nowmpenHst (ENE) Ta cratyc kpais pesekuii (RO/R1).
Mana kinbkicTb xiHOK y BUGipLi (4,2 %) Takox obmexye
CTaTUCTUYHY MOTYXXHICTb OTPUMAHUX pesynbTaTiB LWoao
BiAMIHHOCTEN 3a CTaTTIO. 3BaXaroun Ha Lji 0OMeXeHHs,
pe3yneTtaTti 6aratoakTopHOro aHanisy Crig TpakTyBaTu
SIK Taki, Lo MatoTb acoLiaTMBHUN i riNOTe30yTBOPOBarb-
HWIA XapaKTep, a He Sk oKa3 NPSIMOro NpUYUHHO-HacHIa-
KOBOrO 3B'A3KY.

BucHoBKHU

1. PeTpocnekTUBHUI aHani3 peasibHOi KNiHiYHOT Npak-
TVIKV MOKa3aB, L0 anropuTMu NiKyBaHHs, SKi BKITlOYaloTb
XipypriYyHUI KOMMOHEHT, aCOLOI0TLCS 3 BULLMMU MOKa3-
HUKaMK TPUPIYHOI 3aranbHoi BuxmBaHocTi (36,4-65,0 %)
MOPIBHSIHO 3 KOHCEpBAaTUBHUMK MeToaamu (23,5-29,1 %)
Yy NALIEHTIB i3 MICLIEBO-MOLLIMPEHNM PAKOM rOPTaHOMMOTK.

2. 3acTocyBaHHs Heoa['toBaHTHOI XimieTepanii 3
HaCTYMHWUM paguKanbHUM XipypriYyHUM BTPYYaHHAM
acoUitoeTbCS 3i CTAaTUCTUYHO JOCTOBIPHOIO NEPEBAroio:

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

53


https://pat.zsmu.edu.ua/

54

Original research

3a fjaHnmK H6aratodakTopHoro aHanidy Kokca, Lei anro-
PUTM MOB’A3aHUI 3i 3HWKEHHAM PU3KKY CMEPTI NaLieHTiB
(HR = 0,38; p = 0,023) nopiBHsHO 3i CTaHAAPTHUMU
KOHCepBaTUMBHUMM nigxogamu. MpoTe Ui gaHi MatoTb
acouiaTyBHWI XapakTep i AatoTb 3Mory chopmynioBaTm
e rinotesy.

3. KputruHo BUCOKa OHOPIYHA CMEpPTHICTb Y rpynax
KOHCepBaTUBHOrO NikyBaHHs (62,5-70,6 %) npw cratuc-
TWYHO 3iCTABHUX PO3Mipax NEPBWHHOI MyXIHW (MepeBax-
Ho T3 y BCix rpynax) Bkasye Ha CknagHiCTb AOCATHEHHS!
nokoperioHapHOro KOHTponto 6e3 paaukansHoro Buaa-
TEHHS NYXMMHHOI Macy, 0cobnmBo Konm € MeTactasu N2.

4. Crapgis nowmpenHs nyxmukm (T, N), MopdbonorivHi
xapaktepucTukm (G, hopma pocTy), @ Takox BiK i CTaTb He
Marv CamOCTIliHOTO HE3aneXHOro BNIVMBY Ha PU3VK CMepTI
B GaratochakTopHin mogeni (p > 0,05). Lie moxe cBigumti
MPO BaXITMBE NPOrHOCTUYHE 3HAYEHHSI CaMe NpaBuITbHO 00-
paHoi NikyBarnbHOI TaKTVKW A71s NOKPALLEHHS BUXKMBAHOCTI.

5. BuLLia YacToTa 3apeecTpoBaHuX PeELIMAMBIB Y Xipyp-
rivHmx rpynax (60,0 %) moxe ByTu NoB’si3aHa 3 [OBLLOK
BMXUBAHICTIO MNAaLLEHTIB, AKi AOXMBAKOTL A0 KIMiHIYHOrO
NposiBy peuuamBy, Ha (DOHI WMPLINX MOXINBOCTEN
ANs yCMilHOI canbBaxHoi (salvage) Tepanii. OgHak
Le npunyLyeHHs notpebye NpoaoBXKEeHHS BUBYEHHS Ta
NiATBEPMKEHHS.

MNepcneKTMBM NOAAALLUNX AOCAIAKEHD. [lepcnekTuB-
HUM HanpPsMOM NoAanbLUKMX AOCIIMKEHb € PO3LUMPEHHS
BMBipku LUNsixom HaraToLEeHTPOBOI CiBnpaLi Ta iHTerpa-
Uist iHwmx natomopdponoriyHnx mapkepis (ctatycy PNI
Ta LVI) y nporHocTnyHi mogeni BukuBaHocTi. MNpakTtniHe
3aCTOCYBaHHS OTPUMaHUX JaHUX CMIPUATAME ONTUMI3aLlii
BinOopy navieHTiB Ans XipypriYHoro abo KoHCepBaTUBHOTO
NiKyBaHHS B peanbHili KNiHIYHIN NpakTuLi, 3Baxaroun Ha
iHAVBIOYyanbHUA COMATMYHWIA CTaTyC XBOPOro Ta 06’em
MyXUHHOT Macu.

Moasku

ABTOPY BUCAOBAIOHOTb LLMPY NOAAIKY aAMIHICTpaLi Ta MeanuHoMy
nepcoHany KHI «[pukapnatchkiit KAIHIYHUIA OHKOAOTIYHWI LEEHTP
IBaHo-®paHKiBCbKO 06AACHOT paaK» 38 CNPUAHHS B OTPUMAHHI
AOCTYMy AO @pXiBHWX A@HMX | AONOMOTY B OpraHisaLjii KAiHiYHoro eTany
AOCAiIAKEHHS.
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FeHoOM AIOAMHM Ta KULLKOBUU MiKpobiom:
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[poTArom oCTaHHLOro AECATUNITTS HAaYKOBE PO3yMiHHS MIOACHKOro OpraHiaMy TpaHchopMyBanocs Bif aHTPOMOLEHTPUYHOI
Mofeni 4o KOHUENLii XonobioHTY — iHTerpoBaHOi eKoNoriYHOi OAMHWL, L0 CKNaJaeTbes 3 Xa3siiHa Ta Moro Mikpobiomy. Baae-
Mogist MixX reHOMOM FOAWHM Ta MIKPOBIOTO € KITI0HYOBMM hakTOpOM, L0 BU3HAYaE ¢hisionorito, MeTaboniam i CXUMbHICTb [0
3axBOpPIOBaHb, NPOTE MEXaHi3M LIbOro reHETUYHOIO KOHTPOII0 NOTPeby0Th cucCTeMaTH3aaLlii.

Merta po6oTu — npoaHanisyBaTy Cy4acHi AaHi Npo BNB reHoMa xa3siiHa Ha hopMyBaHHS Ta KOHTPOMb cknagy i yHKLUT KnLL-
KOBOI MiKpOGIOTH, BU3HAYNTY KIOHOBI FEHETUYHI NTOKYCY Ta MONEKYTSIPHI MeXaHi3M1 B3aeMofii B CUCTEMI «reHOM — MiKpoBiomy.

Marepianu i meTopu. 3giicHUNM ornsig HayKoBOI NiTepaTypu, WO iHAEKCYETbCS B HAYKOMETpuYHUX 6asax aaHux PubMed,
Scopus i Web of Science. MpoaHanizoBaHo pe3ynsTaTi NOBHOreHOMHMX acoLiaTuBHux (GWAS), 6rM3HIOKOBMX | MOnEKynsip-
HO-TEHETUYHUX JOCTIAKEHb, L0 OnyOnikoBaHi NepeBaXHO NPOTSATOM OCTaHHIX 5 POkiB.

Pesynbtati. BcTaHOBMEHO, WO reHeTMKa XassiiHa € 3HauvyLium aktopom hopmyBaHHS MikpobHoro npodinto, koedilieHT
yCnafKkoByBaHOCTi NSt OKPEMUX TaKCOHIB CTaHOBWTL Bif 5 % [0 45 %. BusHayeHo ABa OCHOBHWX MexXaHi3MW reHETUYHOTO
KOHTPOIIO: iMyHHe CKynbnTypyBaHHs (reHn NOD2, IL23R) Ta MmeTaboniuHe caaiBHMUTBO (reHu LCT, FUT2, APOAS). CuHepris
nedekTiB y X cucTeMax CyTTEBO MiABULLYE PU3MK PO3BUTKY XPOHIYHUX 3ananbHuX i MeTaboniyHux 3axBoptoBaHb. OnmMcaHo
KOHLIeNL,ito XOroreHoMa, y Mexax sIKoi CyKyrnHWIA reHOM xa3siiHa Ta MiKpobioMy BU3HaYaloTh SK OAVHULIKO eBOMHOLLi.

BucHoBkU. [eHOM Xa3siiHa aKTUBHO (hopMye MiKPOOHY eKoCCTEMY Yepes iMyHOMOriYHi Ta MeTaboniuHi MexaHiaMu. Po3yMiHHS
LIMX B3aEMO3B'S13KiB BiAKPMBAE LLMNSAXM [0 NEPCOHAsi30BaHOI MeAVLIMHK, LLO FPYHTYETBCS Ha XONOreHOMHOMY MiaXogi, 3okpema
ANs po3pobrneHHst iHaMBIayaniaoBaHux CTpaTerii KopeKLii Mikpobiomy.

The human genome and the gut microbiome: molecular mechanisms of interaction
in the context of the holobiont concept

0. 0. Kremzer, 0. V. Kraidashenko, O. O. Kraidashenko

Over the last decade, scientific understanding of the human body has shifted from an anthropocentric model to the concept
of the holobiont — an integrated ecological unit consisting of the host and its microbiome. The interaction between the human
genome and microbiota is a key determinant of physiology, metabolism, and disease susceptibility, yet the mechanisms of
this genetic control remain insufficiently systematized.

Aim. To analyze current data on the influence of the host genome on the formation and control of gut microbiota composition and
function, and to identify key genetic loci and molecular mechanisms of interaction within the “genome — microbiome” system.

Materials and methods. A review of scientific literature was conducted using PubMed, Scopus, and Web of Science databas-
es. Results from genome-wide association studies (GWAS), twin studies, and molecular genetic research were analyzed.

Results. Host genetics represents a significant factor in shaping the microbial profile, with heritability estimates for specific
taxa ranging 545 %. Two main mechanisms of genetic control are identified: immune sculpting (genes NOD2, IL23R) and
metabolic gardening (genes LCT, FUT2, APOAS). Synergistic effects of defects in these systems significantly increase the
risk of chronic inflammatory and metabolic diseases. The hologenome concept, which views the combined genome of the
host and microbiome as a single unit of evolution, is described.

Conclusions. The host genome actively shapes the microbial ecosystem through immunological and metabolic mechanisms.
Understanding these interactions paves the way for personalized medicine based on a hologenomic approach, particularly
for developing individualized microbiome correction strategies.

© The Author(s) 2026. This is an open access article under the Creative Commons CC BY 4.0 license
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lMpoTsirom 0CTaHHBOrO AECATUMITTS HAyKOBE PO3YMIHHS
TIIOACHKOrO OpraHiaMy 3asHarno yHAaMeHTanbHOI TpaHC-
dopmaii. BoHo 3MiHUMOCS Bif, CyTO @HTPOMOLEHTPUYHOT
MoZeni A0 YCBIAOMMNEHHS NHOANHM SIK CKNagHOro Haaop-
raHiamy, abo XonobioHTy.

Xono6ioHT BU3HaYatoTb sIK IHTErpPOBaHY E€KOMOrivHY
OAVHWLLIO, LLIO CKMaJaEeThes 3 XassiiHa Ta TPUIbIOHIB aco-
LlinoBaHMX i3 HUM MikpoopraHiamis [1]. Lis koHuenuis 6epe
MoYaToK Y paHHix Teopisix cumbioreHesy, Lo cchopMoBaHi
y XX CTOniTTi, NpoTe NuLLe HeLwoaaBHO BOHA oTpyuMana
YWUCTEHHI MIATBEPMIHKEHHS 3aBAAKMN CTPIMKOMY PO3BUTKY
FEHOMHWX TEXHOSOrN [2].

Mikpobiom, TO6TO CyKynHiCTb reHOMIB MiKPOBHMX
CMiNbHOT, Tenep BU3HAYalOTb He SK «3abyTuid opraHy,
a sIK KIKOYOBWIA KOMMOHEHT dhisionorii, meTaboniamy 1
imyHiTeTy nioguHm [3]. Knwkosa mikpobiota — Haiumc-
NEHHiLLa Ta MeTaboniyHO HaNaKTHBHILLA YacTHA MIKpO-
6iomy noguHu, Wo Hapaxosye noHag 100 TpunbioHIB
MiKPOBHUX KMITUH (MPVMBNM3HO JOPIBHIOE KiNbKOCTI KIMITUH
niofcbkoro Tina) [4]. KonekTnBHUI reHoM MikpobioTn
mictuTb y 100—150 pasiB GinbLue reHis, Hix reHOM noau-
HU — Maixke 2—3 MIH rewiB npotu ~23 000 nroacekx [5].
Takuii reHeTUYHMI | MeTaboni4YHIIA NOTEHLan Po3LUMPOE
¢izionorivyHi MOXIMBOCTI XONOBIOHTY NOPIBHSAHO 3 CAMUM
Xas3siHOM, 30Kpema AeTbCs NPO PO3LLENTIEHHS CKMaaHUX
nonicaxapuais, CUHTE3 HE3aMiHHIX BiTaMiHiB (Hanpuknag,
KiB12) Ta geTokcukauis kceHobioTukis [3].

MapagurmansHwii 3cyB y Bionorii Ta MeauuuHi nons-
ra€ y BU3HaHHi TOro, L0 (heHOTUMN iHAMBIAA € pesysTaTom
He nuiLLe ekcnpecii reHoMa xassiiHa, ane i cknagHoi B3a-
€Mofji Mk reHOMOM Xxa3siiHa Ta Mikpobiomom. Ha usomy
I'PYHTYETBCS KOHLIENLis Tak 3BaHOTO XONoreHoMa — CyKyn-
HOrO reHoMa XOrnobiOHTY, O BU3HAYaOTh SK OAVHULIO
esontouii [1]. Y Mexax uporo nigxoay npunyckatTb, WO
cernekuis aie Ha xornob6ioHT 3aranom, a NPUCTOCOBaHICTb
xassiiHa HepO3PYBHO MOB’Ai3aHa 3 PYHKLOHYBAHHSM 10r0
MiKpOBHMX NapTHEPIB.

OTxe, TpaguLiNHi NOBHOTEHOMHI acoujiaTuBHiI Jo-
cnipkeHHs (GWAS), wo cdokycoBaHi nuLle Ha reHoMi
TOAVHM, MOXYTb BTPa4aT KPUTUYHO BaXIMBY 3MiHHY —
MeTareHoM, Lo 0BMeKye TXHI0 MPOrHOCTUYHY cuny Ans
cKnagHux, 6aratohakTopHUX 3aXBOPHOBAHb.

Merta po6otu

lNpoaHaniaysaTi cyyqacHi faHi npo BnnB reHoma xassiHa
Ha POpPMyBaHHS Ta KOHTPOMb cknagy i PYHKLT KULLKOBOT
MiKpOBiOTW, BM3HAYMTK KIKOYOBI FEHETWUYHI NIOKyCK Ta
MOMEKYNAPHI MexaHi3MW B3aEMOLIi B CUCTEMI «T€HOM
— MikpoGiom».

Martepianu i meToAU AOCAIAKEHHA

[lns DoCArHeHHs NocTaBneHoi MeTY 34INCHUNN CUCTEM-
HWUI OrNsAA Ta aHani3 HaykoBoi nitepatypu. MNowwyk mrepen
BUKOHAIN Y MiXXHapOAHWX HAayKOMETPUYHUX 6asax faHnx
PubMed, Scopus i Web of Science.

[lo aHanidy Bkntouany nybnikauii, Wo BUCBITMIONT
pesynbraTu:

— MOBHOTEHOMHMX acoLUiaTUBHMUX AOCNIAXEHb
(GWAS), cnpsiMoBaHuX Ha BUSIBMIEHHSI KOPEMALIA Mix
rEHOTUMNOM JIIOAMHY | CKMaZom Mikpobiomy;
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— pocnigpkeHb 6nn3HIOKIB (MOHO3WIOTHMX i AU3MIOT-
HUX) AN OLiHIOBaHHS KOeiLiEHTIB ycnaaKoByBaHOCTI
MiKPOBHMX TaKCOHiB;

— Cy4aCHWX MOMNEKYNAPHO-TEHETUYHIX AOCTIMKEHD,
O PO3KPWBAKOTb MEexaHi3Mn B3aeMOAIi peLenTopis
po3nisHaBaHHs natepHiB (PRR) i meTabonivHmx LWnsxis
i3 MikpobioToto.

OcHoBHMI chokyc — Ha mxepenax, Lo ony6nikoBaHi
MPOTSArOM OCTaHHIX 5 POKIB, OCKINbKX Came BOHW [atoTb
3MOry MokasaTu akTyasnbHui CTaH Npobnemu Ta KoHLen-
LLito XOnoBioHTY.

Pe3ynbTati

MoneKkyAsipHi MexaHi3Mu B3aeMOAIi Xxa3fiH - Mikpo-
6iom. lMocTiHMI gianor MiX xassiiHoM Ta MOro Mi-
KpoGbiOTOK OMOCEPEnKOBYETLCSA CKMALHOK MEPEXEHD
MOMEKYNAPHNX MexXaHi3MiB. Y LeHTpi uiei mepexi —
BPOMKEHa iMyHHa cuctema [6]. BoHa dyHKUiOHYE He
MPOCTO SiK NiHisi 0GOPOHM NPOTUW NATOrEHiIB, a sk ckrnaaHa
perynaTopHa cuctema, Lo NigTpumMye romeoctas i Tone-
PaHTHICTb 4O KOMEHCarbHUX MiKpoopraHiamiB. Krno4oBy
ponb y LboMy npoueci sigirparote PRR. BoHu ekcnpecy-
I0TbCS Ha MOBEPXHI Ta BCEPEAMHI KITITUH Xa3siHa, 30Kpe-
Ma KULLKOBUX eniTenianbHWUX KNiTWH Ta iMyHHUX KMiTUH
BMACHOi NNacTUHKM Crin3oBoi 060MOHKK [7].

PRR posni3HatoTb KOHCEpBaTUBHI MONEKYNApHi
CTPYKTYPU, XapaKTepHi AN MiKpOOpraHisMmiB, — TaK 3BaHi
Mikpob-acouiioBaHi MonekynsapHi natephu (MAMPSs). [lo
HUX Hanexartb ninononicaxapug (LPS) rpam-HeratnBHMX
6akTepin, nentugornikaH (PGN) rpam-noantrBHMX bakTe-
pin, 6aktepiansHa AHK i PHK [7].

OcHoBHi poauHn PRR, 3anyyeHi oo B3aemopii 3
MiKpOBiOTO0, BKMOYAIOT:

— Toll-nogi6Hi peuenTopu (TLR) — TpaHcMeMbpaHHi
6inku, wo posnisnatote MAMPS y nosakniTHHOMY
npocTopi abo eHgocomax; TLR4 posnizHae LPS, TLR2 —
ninonentnau, TLR5 — GaktepianbHuin 6inok dnarenit;

— NOD-nogi6Hi peuentopu (NLR) — umTo30MbHI CEH-
copwm, Lo aetektytoTb MAMPS, siki npoHVKnn BcepeanHy
KniTuHK; Hanbinbw BuedeHnMn € NOD1 i NOD2, wo
po3ni3HaloTb hparMeHT nenTuaornikauy [7].

AkTuBauis PRR akTvBye BHYTPILUIHBOKMITUHHI CUr-
HanbHi kackagw. Lle BigbyBaeTbes Yepes Taki aganTepHi
6inku, sk MyD88 Ta TRIF, Lo npu3BoanTb 40 akTUBaLii
KMOYOBYX TPAHCKPUMLIINHKX (hakTopiB. [10 HUX HanexaTtb
anepHun dakTop kanna-B (NF-kB) Ta miToreH-akTnBoBaHi
npoteiHkiHaan (MAPK). Lli unsixv peryniotoTb eKCrpecito
LUIMPOKOrO CMEeKTpa reHiB, WO KOAylTb Npo- Ta npoTu-
3anasnbHi LMTOKIHM, XEMOKIHU 1 aHTUMIKPOGHI nenTuam
(AMIT). Mpuknafom OCTaHHIX € AeeH3NHN, Lo cexkpe-
TYHOTbCS KNiTHamu lNaHeTa B KpyUnTax KuweyHuka [7].

KpUTUYHO BaXKNMBUM acrekToM Liiei cuctemy € ii 3nart-
HICTb PO3PI3HATV KOMEHCArIB Ta NaToreHiB i NiATPUMYBaTH
CTaH iMyHOMOriYHOI TonepaHTHOCTI. Lle pocsraetbes 3a
ZJOMOMOrOK KiflbKOX MexaHiamiB. lMo-neplue, Wisxom
NPOCTOPOBOI cerperavii: y 300pOBOMY KULLEYHWKY eKC-
npecis 6aratbox PRR (Hanpuknag, TLR4) Ha kuwikoBmx
enitenianbHUX KNiTMH obmexeHa 6GasonatepanbHO0
membpaHoto. Lle 3anobirae ixHbOMy NOCTIMHOMY KOH-
TakTy 3 MAMPS y npocBiTi kuiwku [7]. Mo-apyre, TOBCTUIA
LIap Crnuay, WO BKPMBAE eMiTENiN, Ta LWirlbHi MKKMITUHHI
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KOHTaKTW dhopmyioTb hinyHuin Bap’ep, Wo obmexye
npoHukHeHHs 6akTepiit [8]. MNMo-TpeTe, curHanisauis
yepes PRR He € 3BU4aiiHUM nepemmkadem «yBiMKHEHO
|/ BUMKHEHOY, Lie CKMaHiLLWiA MexaHiam, 60 pisHi PRR Mo-
XyTb aKTVUBYBATU NPOTUMEXHI 3@ HAcMiaKaMW nporpamu.
Hanpwknag, aktueauis NOD1 abo iHdpnamacomm NLRP3
MOXe CpUYMHSATY 3ananeHHs, a aktueauis NOD2 moxe
MoKpaLLyBaTV YyTNMBICTb A0 iHCYRiHY Ta NigTpUMyBaTy
romeoctas [9]. Llen cknagHuin mexaHiam kaniopyBaHHs
[ae 3MOory iMYHITETY HanaluToByBaTH BignoBiAb 3anex-
HO Bi TwMy, Nokanisauii Ta KOHUeHTpauii MiKpoBHMX
curHanis. lMopyLlueHHs 6yab-SKoro 3 LMX KOHTPOMbHUX
MexaHi3MiB, Hanpuknag npu NigBULLEHIA NPOHUKHOCTI
kuwkosoro H6ap’epa («leaky gut»), Moxe cCnpuuMHATY
HEKOHTPONbOBaHY aKTUBALIil0 iIMYHHOI CUCTEMM Ta Xpo-
HiyHe 3ananeHHs. Came Le Npv3BOAUTL JO PO3BUTKY
3ananbH1X 3aXBOPIOBaHb KULLIEYHMKA.

Kpim iMmyHonoriyHoro gianory, B3aemogis xassiH
— Mikpo6ioM 3Ha4YHO 3anexwuTb Big MeTaboniyHoro ne-
pexpecHoro 38’A3ky. XassiH Hagae Mikpobam crabinbHe
cepefoBuLle Ta NOXUBHI pevoBuHK. Mikpobu, cBoeto
Yyeprow, epMeHTYyoTb HenepeTpaBnioBaHi Xxap4oBi
BOJIOKHA. Y pesynbraTi yTBOPHOKTLCS KOPOTKOMAHLIKOroBi
JKUPHI KNCNOTK: oL TOBa, NponioHoBa Ta MacnsHa [10]. Li
meTaboniTm — He NuLle OCHOBHE [Kepeno eHeprii Ans
KOIOHOLMTIB, ane 1 curHanbHi MOMeKyIu, LLO PEryrioTb
iMyHHiI BignoBiai Ta meTabonism xassiHa [10].

YcnapkoByBaHiCTb Mikpo6iomMHUX 03HaK. [UTaHHS
npo Te, SIKOK MIPOK CKMnag MikpobioMy BM3HAYaETHLCA
FEHETUKOIO Xa3siiHa («npupoaa») NopiBHSAHO 3 pakTopa-
MU JOBKINNSA («BUXOBAHHSY), € LIEHTPaNbHUM Y reHOMIL
MikpoBiomy. KnacyHui iHCTpyMeHT st po3B’sidaHHs Liei
OUNeMU — OOCTioKEHHS GnunaHiokiB. Mig Yac YnmcneHHnx
JOCNimKeHb NOpIBHIOBaNM MikpoGioMHi Npodini MOHO-
3UrOTHUX (IBEHTUYHUX) Ta AUUTOTHUX (HEIBEeHTUYHMX)
OrM3HIOKIB, BCTAHOBUMMU, LLO MOHO3UTOTHI GMU3HIOKM
MatoTb NOAiBHILNA cknag KULWKOBOI MIKPOBIOTK, HixX
AnauroTHi [11]. Lie cnoctepexeHHs € dyHaaMeHTanbHM
[I0Ka30M HasiBHOCTi FeHETUYHOIO KOMMOHEHTa y chopmy-
BaHHi MikpoGHOI CMinbHOTY.

KinbKicHO Lei BMMMB OLiHIOKTL 3@ 4OMOMOrOK
obumncneHHs koediuieHTiB ycnagkoByBaHocTi (h?).
BoHn noka3sytoTb, sika YacTka BapiaLii NeBHOI 03HakKu
(B UbOMY BMMAAKY — BiLHOCHOI KifIbKOCTi NEBHOMO Mi-
KPOBHOro TakcoHy) B nonynsuii Moxe 6yTu nosicHeHa
reHeTUYHUMM BiAMIHHOCTAMM MiX iHAMBIgamMu. OLiHKK
ycnafgKoBYBAHOCTI AN Pi3HUX MIKPOOHMX TaKCOHIB
3HAYHO BapiloKTh, 3a3BMYal y diana3oHi Big 5 % 00
45 % [11]. OTxe, Xo4a reHETUYHWIA BNIUB i € 3HaYy-
MM, ane He AoMiHye. akTopu AOBKINNS, AK-0T Ai€Ta,
€nocib XuTTa, BiK i CMiNbHE NPOXMBAHHS, BifirpalTb
3HayHO Oinblly ponb y opMyBaHHI iHAMBIAYaNbHMUX
BigMiHHOCTe# Mikpobiomy [12].

OpHak cepep TUCAY MiKpOBHMX TaKCOHIB OKpeMmi xa-
paKTepn3yTLCS CTabinbHO BUCOKOHO YCMaaKOBYBAHICTHO,
3a pesynbraTaMu pi3HUX NONYNALIRHUX JOCHIIKEHD.
Mokasoewit npuknap — poanHa Christensenellaceae,
NPeaCTaBHMKM SIKOT He NuLe € OAHWMMM 3 HanbinbLu
ycnaakoByBaHUX KOMMOHEHTIB KULLKOBOT MikpobioTu, ane
11 acoLi0l0TbCS 3 XYAOPMSBOKO CTATypor Ta CNpUATIU-
BUM MeTaboniyHum npodpinem [13]. MocnigoBHa BUcoka
yCnaaKoBYBaHICTb Takux TakCOHIB Aa€ NifcTaBu npuny-
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CTUTW iCHYBaHHS1 KIMKOYOBUX YCNaAKOBYBAHUX TAKCOHIB.
3a aHanorieto 3 eKonoriYHo KOHLENL,e KnoYoBMX
BUAIB, Ui MiKpOOMW, Yns MPUCYTHICTb 3HAYHO AETepMi-
HOBaHa reHOTUMOM Xa3sliHa, MOXYTb BigirpaBaTv ponb
¢hyHaameHTy. BoHu cTBOpIOIOTH CrieuudivHi MeTabonivHi
1 iIMyHOMOriYHi Hiwwi. Ti, CBOEIO Yeprot, CTPYKTYpytTb
KOJOHi3aLljto iHLUMMW, MEHLL yCraaKoByBaHUMK Ta BinbLu
3anexHUMK Bif cepenoBuLLa Mikpooprarismamu. Hanpm-
knag, Christensenellaceae yacto cniBicHytoTb 3 MeTa-
HOreHHVMK apxesmu, sk-0T Methanobrevibacter smithii.
BoHu yTBOpIOIOTL KrnacTepy, NOB'si3aHi 3 eheKTUBHO
hepmeHTaLieto Ta MeTaHoreHe3om [14]. OTxe, reHeTUYHO
fetepmiHoBaHa npucyTHicTb Christensenellaceae moxe
6yTV NepLIMM KPOKOM Y 30MpaHHi Mepexi Ko-3anexHmnx
MikpobiB. Lie Aae 3mory HeBenwkii KinbKocTi ycrnagkosy-
BaHVX TaKCOHIB YMHWUTK KackagHU edhekT Ha 3aranbHy
CTPYKTYpY MikpoGiomy.

3ayBaxuMo, L0 YCNaaKoByBaHICTb Mikpobiomy He
€ CTaTW4HOK XapakTepucTukow. Lle auHamiyHa Bnac-
TUBICTb, WO 3aneXuTb Bi KOHTEKCTY B3aeMopii reHis
i cepepoBuLa. 3rigHO 3 pesynbTaTtamMmu AOCHIIKEHb,
KoediLlieHTV ycnaaKoByBaHOCTI MOXYTb 3MiHIOBaTUCA
3arexHo Bif BiKY, Ji€TV Ta HaBiTb ce3oHy [13]. Hanpwknag,
rEHETUYHIIA KOHTPOMb HaZ MiKpoGioMom Moxe ByTu HinbLu
BUPaXEHNM 32 YMOB 0OMEXEHOr0 paLlioHy. Y LiboMy pasi
reHeTWYHI BapiaHTW xa3siHa, WO CrpusitoTb YTPUMaHHIO
MikpobiB, edpeKkTUBHMX y BUAOBYTKY eHeprii, HagalTb
6inbly cenektvBHy nepesary [13]. Lie niaTBepaxye,
L0 JOUINbHUMKW € TpuBani AOCMIMKEHHS 3 AeTanbHUM
heHoTUNyBaHHAM haKTOpIB AOBKINAS ANS TOYHOTO PO3-
MEXYBaHHS FEHETUYHMX | CePeAOBULLHMX BNnWBIB [15].
HesBaxatoum Ha AMHaMIYHICTb, iHAVBIgyanbHi MiKpOOHI
npodini MoxyTb ByTn cTabinbHUMKU NPOTArOM POKIB i
HaBiTb AECATUNITb, (QOPMYHOUM YHIKANbHWIA «MiKpOBHMI
BiOMTOK NanbLs» [16].

BnAuB reHeTMKU AOAUHM Ha MiKpo6ioM KULLeYHUKa.
leHeTnYHWIA nangwadT xassiHa hopmMye MiKpOOHY
€KOCKCTEMY KMLLIEYHMKA 32 JOMOMOTO ABOX OCHOBHMX
MexaHi3MiB, L0 B3AEMHO [OMOBHIOKTb OOWH OLHOrO.
MepLwnii MOXHa BU3HAUNTU 5K IMYHHE CKYMbMTYpyBaH-
HS — TeHW IMYHHOI CUCTEMM CTBOPIOIOTb CreundivHui
CeneKTUBHWIA TUCK. BOHM cnpusiioTb pocTy ofHMX Mikpo-
6iB i MPUrHIYYIOTb iHLI 3aBOSKWM iIMYHOTEHHUM BRacTu-
BOCTAM. [Ipyruii MexaHiam — Tak 3BaHe MeTaboniyHe
CafiBHULTBO: reHu, WO KOHTPOMKTL MeTaboniam Ta
CTPYKTYPY Cr30BOi 0BOMNOHKM, BU3HAYa0Tb JOCTYMHICTb
crneuniYHNX NOXMUBHUX CyOCTPaTIB («IPYHTY»). Y Takui
Crocib BOHM «BMPOLLYIOTbY MIKPOOHI CrinbHOTK, 3AaTHI
X BUKOPUCTOBYBATH.

TeHu imyHHoi cuctemu Ta mikpobiom. leH NOD2
(Nucleotide-binding oligomerization domain-containing
protein 2) — HaNACKPaBILLMA NPUKNag, iIMyHHOTO CKymb-
NTypyBaHHs. oniMopdiamn B LIbOMY reHi € HalCunbHi-
LUMM BifOMWM TEHETUYHM (DAKTOPOM PU3NKY PO3BUTKY
xBopobu KpoHa — 04HOMo 3 OCHOBHMX TWMIB 3ananbHKX
3axBOpPHOBaHb KuwevHuka [17]. NOD2 ¢pyHKLIOHYE SIK BHY-
TpiwHbOKNITUHHWIA PRR, Lo po3nisHae Mypamingvnentug
— KOMMOHEHT nenTugornikaHy bakTepianbHUX KIiTUHHUX
CTiHOK [18]. Y 300poBOMY KuLLeyHWKy akTuBauis NOD2 y
KVLLKOBUX eniTeniarnbH1X Ta iIMyHHUX KNiTUHaX, 3okpema
B KniTuHax MaHeTa, akTMBye 3axvcHy BiAnoBiab. BoHa
Bkrovae npogykuito AMIT (Hanpuknag, o-aedeH3nHiB)
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Ta aKTuBalilo aytodarii Ans eekTMBHOro KnipeHcy
BHYTPILLUHBbOKMITUHHUX BakTepi [18].

Tpu ocHOBHI MyTalji, acoujiioBaHi 3 xBopoboto KpoHa
(R702W, G908R, 1007fs), npn3BoasTb A0 BTPATV QyHKLIT
6inka NOD?2. Lle nopyLuye po3nizHaBaHHs Mypamingunen-
TVAYy, WO Mae Kiflbka NaTonoriYHnX Hacniakis:

— 3HWKeHHs1 npogykuii AMIM — kniTuHm MaxeTta 3
MyTaHTHUM NOD2 npogykytoTb MeHLUe AedeH3VHIB; Le
ocnabnioe ximMiyHuin Bap’ep cnmM3oBoi 0OOMOHKN Ta Aae
3mory GakTepism Habnwxatucs Lo enitenito [17];

— nopyLueHHs aytodarii — NOD2 B3aemogie 3 Knto-
yoBuM Binkom ayTodparii ATG16L1; myTauii 8 NOD2
NOPYLLYIOTh LIEN 3B'A30K, i Lie NpWU3BOAMTL OO Heedek-
TWBHOTO YCyHEHHS GaKTepilA, LLIO MPOHUKIN B LUTONMa3My
KMLLKOBYMX eniTenianbHMX KnithH [18];

— [BMUcperynsuis iMyHHoi Bignosigi — aedekTHa
curHanisauis NOD2 npusBoguTb 40 KOMNEHCATOPHOT
rinepakTmBaLlii iHLKX 3ananbHWX LUASXIB, LLO CMIPUYNHSE
XPOHIYHe 3anarneHHs.

Lli nedektn imyHHOro KoHTponto 6esnocepenHsLo
3MiHIOKOTb Mikpobiom. Y HociiB puankosux anenis NOD2
BM3HAYal0Tb XapaKTepHuii aucbios. BiH xapaktepusyeTb-
€Sl 3MEHLLEHHSM KinbKOCTi nMpoTu3anansHux bakTepii,
Ak-oT Faecalibacterium prausnitzii. BogHouyac 36inbLuy-
€TbCA KiNbKICTb Npo3ananbHUX NPeCcTaBHUKIB POLMHM
Enterobacteriaceae (Hanpuknag, agreavnBHO-iHBa3VBHOI
Escherichia coli) Ta Bacteroides vulgatus [18]. Liei amiHe-
HWUI MIKPOBHWIA CKMag NOCUITIOE 3ananeHHs, CTBOPHoYM
XubHe Kkoro.

leH IL23R kopye cyboauHuuio peuentopa Ao iH-
Tepnenkiny-23 (IL-23). IL-23 — km040BMIA LIMTOKIH, LLO
peryrnioe anepeHLiaLlito Ta dyHKLUioHyBaHHS T-xennepis
17 (Th17) Ta BpomxeHux nimgoigHUX knituH 3 Tuny (ILC3)
[19]. Bicb IL-23 / Th17 € ueHTpanbHOK NaHKO 3axuUcTy
CIM30BMX 0O0NOHOK Bif NO3aKNiTUHHWUX GaKTepil i rpubiB.
Th17-kniTuHW NnpogykyroTb LmTOKiHW IL-17 Ta IL-22. BoHm
CTUMYTIOKTb NpoayKLito AMIT i 3MiLHIOT eniTenianbHAN
6ap’ep [20].

MoniMopdhiamu B reHi IL23R — ofgHi 3 HaCUMbHILLMX
reHeTUYHUX (PaKTOPIB, LLO acoLiioBaHi 3 3ananbHUMK
3aXBOPIOBAHHSAMM KULIEYHKKA, i OiNbLiCTb BapiaHTIB
NiABULLYIOTE PU3KK. IMOBIPHO, BOHW NMOCWIIOTL CUTHA-
nizauito IL-23 i cnpunumHsatoTe HaamipHy Th17-Bignosigb
i XpoHiyHe 3ananeHHst. OgHak ocobnmBuMiA iHTEpeC cTa-
HOBWTb BapiaHT R381Q, L0 € NPOTEKTUBHUM i 3HIXKYE
PU3MK PO3BUTKY 3amarbHUX 3aXBOPIOBaHb KULLIEYHMKA
[21]. 3rigHo 3 pesynsTatamMu yHKLiOHaNbHKUX JOCHi-
[DKEHb, Liel BapiaHT NPYU3BOAWTb A0 3HVIKEHHS NPOAYKLT
IL-17 i IL-22 y Bignosigb Ha ctumynsauito 1L-23 [21]. Lle
LEMOHCTPYE, K reHETUYHI BapiaLlii B KIMKOYOBMX iMYHHUX
LUMIsIXaX MOXYTb TOHKO HanaLLTOByBaTW iMyHHY BifnoBiab
Ha MikpobioTy. BoHV BU3Ha4atloTb CXUMLHICTb 4O romMeo-
cTa3y abo 3ananeHHs.

TeHn meTabonismy Ta ix BnAMB Ha Mikpobiom. JTokyc
reHa naktasu (LCT) Ha XpOMOCOMi 2 — KIaCU4HUI Npu-
knag meTtaboniyHoro cagiBHMUTBA. Y BinbLLOCTi ccaBLiB,
BKITHOYaKMY NIOAVHY, aKTUBHICTb (DEPMEHTY NakTasu, Lo
PO3LLENOE MOMOYHMI LIyKOP NAaKTO3Y, Pi3K0 3HIMKYETLCS
Micns NPUNWHEHHS rPyaHOro BUrooByBaHHs. Lien ctaH
BM3HAYaloTb K NakTasHy HenepcucteHuito. OgHak y
LLesIKNX JIIOLCLKVX NOMynsLisix, 0co6rMBO EBPONENCHKOro
NOXOMKEHHS, nowmpunues MyTauii, o 3abesnedytotb
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306epexeHHs aKkTUBHOCTI MakTa3n B AOPOCHOMY BiLi, i
TOAi BMHMKAE Tak 3BaHa nakTasHa nepcucTeHuis [22].
HainoLwmpeHilumin BapiaHT, acoLiioBaHWIA 3 NAKTa3HOK
NEePCUCTEHLEID Y €BPONENLLIB, — OAHOHYKINEOTUAHUI NO-
nimopdpiam C/T-13910 (rs4988235), Lo po3TaLLOBaHWiA
B IHTPOHI cycigHboro reHa MCMB, skuii fje sik eHxaHcep
ana LCT [23].

Llet reHeTnyHmMI nonimopdpiam GesnocepeHLO 3MiHe
meTaboriyHe CepenoByLLE B TOBCTOMY KULLIEYHWKY. B oci6 3
nakTasHoto nepeucTeHueto (reHotunu TT abo CT) nakTtosa
Malxe MOBHICTIO BCMOKTYETLCS B TOHKOMY KULLEYHMKY, @
B 0cib 3 nakTasHot HenepcucteHuieto (reHotun CC) He-
nepeTpaBneHa NnakTo3a HaaXoamTb Y TOBCTUN KULLIEYHVK.
Tam BoHa cTae npebioTu4HMM cyGeTpaTom Ans MikpobioTy
[22], wo cTBOptOE CenekTUBHY Nepesary Ans baktepin, ski
MOXYTb (DepMeHTyBaTW nakTosy. Hacamnepes naeTbes
npo npeactaBHukiB poay Bifidobacterium [23]. OTxe,
reHotun LCT/MCMB g€ ik «CagiBHUK», SIKUIA «BUPOLLYEY
GichinobakTepii, HagarumM iM KEPeno XKMBIMEHHS.

leH FUT2 (dbykosunTpaHcdepasa 2) BigoMuiA Takox
K CEKPETOPHWIA FeH, Kopye (OEPMEHT, LLIO MPUESHYE Mone-
Kyny cpykoau [0 onirocaxapuaHvX NaHLIorB Ha NOBEPXHi
enitenianbHWX KMiTUH i B cekpeTax. [lo cekpeTiB Hanexarb
CIN1Ha, CrbO3W Ta rpyaHe MOMNoKo [24]. Y pesynbtari yTBo-
PHOKOTLCS TaK 3BaHi H-aHTWreHu, Wo € nonepeaHukamm
ans A- Ta B-anturenis cuctemu rpyn kposi ABO. Marixe
20 % €eBpOMENCLKOr0 HaCEeNEHHs € rOMO3UroTaMu 3a
HedyHKUioHanbHUMK anenamu FUT2 i HasuBatoTbCs
«HecekpeTopamuy [25]. Y HMUX HeMae yKO3nSIbOBaHMX
rnikaHiB Ha crnn3oBKx 0BONoHKax.

Llet reHeTWYHUMI CTaTYC ICTOTHO BNMBAE Ha MIKPO-
6iom. OyKo3nnboBaHi rmikaHW € O4HOYACHO BaXIMBUMM
canTamv MPUKPINMEHHs Ta [KepenoM Byrneuw Ans
GaraTbox koMeHcanbHux 6akTepil [24]. HecekpeTopHuMiA
CTaTyc 3MIHIOE «aHAwadT» KULKOBOrO eniTenito, po-
6ngun Moro MeHL CNPUATIIMBAM AN NEBHUX MIKPOBIB.
JocnimkeHHst nokasanu, WO y CEKPeTopiB BU3HAYalTb
6inbLUy KiNbKICTb i pisHOMaHiTHICTL Bifidobacterium Ta
OKpeMux npeacTaBHukiB Bacteroides. Lli 6akTepii MatoTb
epmeHTH ans ytunisadii dykoam [26]. Ocobnmeo Len
edeKT BUSBNSAETLCS Y HEMOBMSAT Ha rpyaHOMY BUrOA0-
ByBaHHi. [iTu, yui matepi € cekpetopamu, OTPUMYOTb
3 MOMTOKOM (hyKO3WbOBaHi onirocaxapuau, Lo Cnpuse
paHHil i cTabinbHin konoHisauii GicbigobakTepismm [26].
OT1xe, FUT2 € 00HWM i3 reHiB-«cafiBHUKIBY, LLO BU3HAYae
[OCTYMHICTb MikpoBHoro «fobpusay.

IHWi reHn metabonismy Ta KaouoBi pakTopu. l'eH
FADS1 kopye penbra-5-gecatypasy. Le knioyoBuii
(hepMeHT y CWHTE3i [OBronaHLtoroBrx noniHeHacuye-
HUX KUPHUX KUCIIOT, SIK-OT apaxifoHoBoI [27]. MeHeTnyHi
BapiaHTM y FADS1 BnnuBatoTb Ha MinigHUN npodins
xassiiHa, Lo MOXXe MoJynoBaTH cknag MikpobioTu Yepes
3MiHy JOCTYNHOCTI ninigHyx cybeTpartie abo Yepes BNnvB
Ha 3ananbHi npouecu. 3rigHo 3 0CTaHHIMU JaHWUMW, BiCb
FADS1 —apaxigoHoBa kvcrioTa nos’sa3aHa 3i 3dara4eHHsm
rpam-HeraTuBH1MM GakTEPISMY Ta NIABULLEHM PU3VKOM
KonopekTanbHoro paky [28].

l'eH APOAS kopye anoninonpoteiH A-V. BiH € Bax-
NVYBWUM PerynsiTopom metaboniamy Tpurniuepuais [29].
Monimopdpismmn B APOAS acouinoBaHi 3 MeTabonivHnm
cuMHApoMOM. [lokasaHo, Wo pusnkosuin anens APOAS
(rs651821) noB’si3aHuI 3i 3HVKEHHSM KiNbKOCTI NpeacTaB-
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Tabauus 1. Kntouosi reHeTUYHI NoKycu Ta ix BNYB Ha MikpoGiom

AcouiioBai uin wikpoSiony

NOD2
IL23R
LCT
FUT2
APOA5
FADS1
AOC1

BakTepianbHuin ceHcop
PeuenTop umTOKiHIB
PosLuenneHHs nakTosm
CuHTE3 rnikaHis

O6MmiH niniais

OBMiH XUPHNX KUCMOT
PoauienneHHs ricraminy

IMyHHe CKynbnTypyBaHHSs!
Mogynsiis 3ananeHHs
[OoctynHictb cybeTpaty
Caiitn aaresii Ta ixa
MeTaboniuHe cepenosuLLe

[erpapauis metabonitis

Mpodinb NoniHeHaCUYEHNX XMUPHUX KNCIOT

| Faecalibacterium, 1 Enterobacteriaceae
3MiHK 3ananbHoro oHy

1 Bifidobacterium (B oci6 i3 HenepeHOCHICTI0)
| Bifidobacterium (y HecekpeTopiB)

| Actinobacteria

1 Mpam-HeraTuBHi GakTepii

Pu3auk ricramiHoBOi HenepeHocHoCTi

HVKIB ycnaakoByBaHoro dinymy Actinobacteria (Bkntovato-
yn Bifidobacterium). Lie cBipumMTb Npo icHyBaHHS kackagy:
reHeTVKa ninigHoro obMiHy xassiHa — 3MiHM MikpoGioTu
— meTaboniyHe 3axBoptoBaHHs [30].

VDR (peuenTop BiTamiHy D) — TpaHckpunuinHui
dhakTop, L0 peryntoe eKcrpecito reHis, 3anyvyeHux 4o
iMyHITETY Ta niaTpUMKM 6ap’epHoi doyHKLii. [lo WX Hane-
xatb reHn AMI. BapiaHTu B reHi VDR MoXyTb BNnvMBaTtut
Ha 3[aTHICTb Xa3siiHa KOHTPOMOBATK MIKPOOHI nonynswji
[31]. TeH ALDH1L1 3any4eHun oo metaboniamy donaris,
acovjiioBaHuii i kinbkicTio 6akTepin SHA-98. Lie ceiguntb
NPO NOTEHLINHUIA 3B’A30K MiXk OHOBYrMeLeBUM meTabo-
ni3amMoM xassiiHa, MiKpoGHUM NpoayKyBaHHAM chopmary
Ta pisionoriyHUMKM NapameTpamu, Hanpuknag, apTepi-
arnbHUM TUCKOM [31].

len ABP1/AOC1 kopye aiamiHokcupasy. Lle oc-
HOBHWI1 (PePMEHT, LLO PO3LLENITIOE NO3AKMITUHHWIA ricTa-
MiH y KnLweyHuKy [32]. BaraTo KuLKoBMX GakTepiii MOXyTb
npoayKyBaTu rictamiH. leHeTnuHi BapiaHT AOC1, wo
3HWXYHOTb aKTUBHICTb AiaMiHOKCUAa3W, MOXYTb MpKU3Bo-
[T [0 HAKOMUYEHHS TiCTaMiHy Ta PO3BUTKY CUMMTOMIB
ricramiHoBOi HenepeHocHocTi. OcobnmBO Lie akTyanbHO y
nogen 3 Ancbio3om, LLIO XapakTepu3yeTbCsl HaaNMLLKOM
ricTamiH-npogykyBanbHux bakTepii [32].

Y3aranbHEeHHS KMOYOBUX TEHETUYHMX AETEPMiHAHT
HaBezeHo B mabrnuui 1, 4o SIKOi BKITKOYEHO 7 TeHIB / NOKYCIB
32 TaKMM KPUTEPISIMU, SIK HASIBHICTb CTATUCTUYHO 3HaYYLLIMX
acoujaLii i3 KOHKPETHUMI MIKPOGHUMY TaKCOHaMK Y BEMW-
KX NOMyNALIRHUX JOCTIMKEHHSIX, BIZOMMUIA MOMEKYMSPHUIA
MexaHi3M BMvBY Ha MikpoBioM, KriHiYHa 3HauyLLiCTb — 3B's-
30K i3 MOLUMPEHMMM 3aXBOPHOBAHHSIMY LLINYHKOBO-KULLIKOBO-
ro TpakTy abo MeTabomniYHUMM NOPYLUEHHSMM.

BUcHOBKU

1. DocnimkeHHs B3aemopii Mk reHOMOM MoANHN
Ta KWLUKOBOK MIKpOGIOTOK Aanu niacTaBu BU3HAYUTH
IXHI CUMOBIOTUYHMIA 3B'S30K, CGHOPMOBAHWIA Yy NMPOLIECI
eBontovii. JltoanHa € He aBTOHOMHUM OpraHi3MOM, a X0-
nobioHTOM — iHTerpoBaHoto ekocuctemoto. Ii dhisionorist
Ta CXMIbHICTb 40 3aXBOPHOBaHb BU3HAYEHI MOCTIAHWUM
dianorom y Mexax xororeHoma. Lle dyHgameHTansHo
3MiHIOE Niaxig Ao AiarHOCTUKM Ta NMiKyBaHHS: TpaauuinHi
GWAS-gocnixeHHs, mig Yac skvx He [OChigKyBanm
MeTareHoM, BTpayaroTb KPUTUYHO BaXIIUBY 3MiHHY Ans
NPOrHo3yBaHHs 6araTohakTOPHUX 3aXBOPHOBaHb.

2. leHeTuKa xa3siiHa € BaxnMBUM dhakTopom chop-
MyBaHHs1 Mikpo6Horo npodinio. MexaHiamMu iMyHHOro
ckynbnTypyBaHHs (reHn NOD2, IL23R) i meTaboniyHoro
capiBHuuTBa (rern LCT, FUT2) NosICHIOOT iHAMBIAYyanbHi
BIiAMIHHOCTI y BignoBigi Ha Tepanito. CuHepris gedekTis
o6ox cuctem (Hanpuknag, mytauis NOD2 + FUT2-Hece-
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KPETOP) CYTTERO MIABULLYE PU3NK XPOHIYHUX 3ananbHuX
3aXBOPIOBAHb.

3. XonoreHoOMHW Nigxig AacTb 3Mory CTBOPHOBATU
TOYHILLI MoAeni pu3uKy 3axBoptoBaHb Ta iHAMBIAyani-
30BaHi cTparerii Kopekuii Mikpobiomy. eHOTVMyBaHHS
fJacTb 3Mory LinecnpsiMoBaHo 1 iHAMBIAyanizoBaHoO
npuaHayaTn NnpebioTukK: NakTosy —ocobam i3 reHoTUNoM
CC (rs4988235); dykosnnboBaHi onirocaxapuay — ans
FUT2-cekpeTopis.

lMepcnekTMBK NOAAABLLIMX AOCAIAKEHB NepeabayatoTb
Banigauito BUSIBNEHUX FEHETUYHUX MapKepiB Y PisHUX
nonynsuisx i po3pobKy nepcoHanisoBaHux TepanesTny-
HUX CXEM Ha OCHOBI FeHETUYHOrO NPOInto NaLieHTa Ta
ckragy 1horo Mikpobiomy.
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Aim of the study: to present a rare case of synovial chondromatosis involving the knee joint in a young female patient, high-
lighting its clinical features, diagnostic challenges, pathological findings, and management outcomes, in the context of its
recent reclassification as a benign neoplasm.

Materials and methods. A 19-year-old female presented with chronic swelling and pain in the right knee for one year, with
increased pain and restricted joint movement over the past two months. Clinical evaluation, fine-needle aspiration cytology,
and magnetic resonance imaging were performed. The patient underwent open surgical excision with extensive synovectomy,
and the excised specimen was subjected to detailed gross and histopathological analysis.

Results. Magnetic resonance imaging revealed multiple intra-articular cartilaginous nodules within the knee joint, predominantly
located around the cruciate ligaments and Hoffa’s fat pad. Gross examination revealed multiple grayish-white nodules, while
histopathology demonstrated lobules of hyaline cartilage lined by synovium without atypia, confirming the diagnosis of synovial
chondromatosis. Postoperative recovery was uneventful with significant improvement in joint mobility. At the three-month fol-
low-up, the patient achieved full, painless range of motion, and no recurrence was noted clinically or radiologically at six months.

Conclusions. Synovial chondromatosis is a rare benign neoplasm of the synovium that may mimic other intra-articular
pathologies. Diagnosis requires a combination of clinical, radiological, and histopathological findings. Complete surgical excision
with synovectomy offers excellent functional recovery and minimizes the risk of recurrence. Vigilant long-term follow-up is
recommended to monitor for potential malignant transformation.

CHvHOBiaAbHMI XOHAPOMATO3 KOAIHA Y MOAOAOI XKiHKM:
AlarHOCTHYHi Ta TepaneBTUYHI acneKTy

Mt BxysH, CaHain Xaxaapi, AHywimita 'oroi

Merta po6oT1 - HaBeCTU piaKiCHWIA BUNaAoK CUHOBIANBHOTO XOHAPOMATO3y KOMIHHOTO Cyrnoba y Monogoi nawieHTky, onucatu
11010 KniHiYHi NpOsiBY, AiarHOCTWYHI TPYAHOLL, NaTOMOPONOriyHi 3MiH | pesynsTaTii NikyBaHHS B KOHTEKCTI IOr0 HELLOAABHLOI
nepeknacugikavii sk 4OOPOSKICHOrO HOBOYTBOPEHHSI.

Marepianu i metoam. MNavjieHTka Bikom 19 pokiB 3BepHynacs 3i ckapramm Ha XPOHiYHUIA HabpsK i Binb y NpaBoMy KoniHHOMY
cyrnobi NpOTAroM OAHOMO POKY, 3 NOCUNEHHAM GOm0 1 0OMEXEHHAM pyXiB y Cyrnobi NPOTArOM OCTaHHIX ABOX MicALiB.
3aiicHUNK KniHiYHe 0BCTEXEHHS!, BUKOHANM TOHKOTONKOBE acnipaLifiHe LUTONorivyHe JOCTIMKEHHS Ta MarHiTHO-pe30HaHCHY
Tomorpadito. MauieHTui 3aiicHnnu BigkpuTe XipypriYHe BUAANEHHS YTBOPEHb i3 PO3LUMPEHO CYHOBEKTOMIEKD. BukoHanm
feTanbHe MakpoCKoMivHe Ta ricTonaTonoriyHe AOCiMKEeHHS BUAANEHoro matepiany.

PesyabTati. Y pesynbrati MarHiTHO-pe30HaHCHOT ToMorpadii BUSIBNEHO MHOXWHHI BHYTPILLHbOCYTMOOOBI XPSILLOBI BY3nMKn
B KOMiHHOMY Cyrno6i, nepeBaxHO JIokanisoBaHi HaBKOMO XpecTonofibHUX 38’s30K i xwmpoBoro Tina Modda. MakpockoniyHo
BW3Ha4YeHO MHOXWHHI CipyBaTo-6ini By3nuku, a nig yac rictonaronoriyHoro AOCHIMKEHHS BUSBMEHO YacTOYKM rianiHOBOro
Xpsilla, BUCTENEHi CUHOBIaNbHOK 0BOIOHKOW, 6e3 03Hak aTunii, WO NiATBEPANIIO AiarHO3 CUMHOBIANbHOMO XOHOAPOMATO3y.
Micnsionepaviitnii nepioa nepebiraB 6e3 ycknagHeHb i3 CyTTEBUM MOKPALLEHHSIM pyxnMBOCTI cyrnoba. Mig yac Tpumicsy-
HOrO CNOCTEPeXeHHs nauieHTka focsrna nosHoro 6esbonicHoro obesAry pyxis, a Yepea LWiCTb MICSLIB KMHIYHO Ta 3a AaHNMK
Bidyanisauii peuuamBy He BUSIBMEHO.

BucHoBku. CuHOBIanbHMIN XoHAPOMaTO3 — pigkicHe 0BPOsIKICHE HOBOYTBOPEHHS CUHOBIANbHOI 060MOHKM, LLIO MOXE iMiTyBaTH
iHLLi BHYTpiLUHBbOCYrNo6oBi natonorii. liarHocTvka nepenbavae noegHaHHS KNiHIYHMX, NPOMEHEBWX i FiCTONATONOTYHNX AaHNX.
[MoBHe xipypriyHe BMAaneHHs i3 CMHOBEKTOMIEIO CMpUSIE BiAMIHHOMY (DyHKLOHANbHOMY BIJHOBMEHHIO Ta MiHIMI3ye puank
peunavBy. PekomeHaoBaHe TpuBane CrnocTePeXeHHs Ans KOHTPOMKO MOXIIMBOIO 3MOSIKICHOTO NepepoKEHHS.

© The Author(s) 2026. This is an open access article under the Creative Commons CC BY 4.0 license

Pathologia. Volume 23, Issue 1, January - April 2026


https://pat.zsmu.edu.ua/
https://orcid.org/0000-0001-7973-7774
https://orcid.org/0000-0003-4923-7773
https://orcid.org/0009-0008-7789-116X
https://doi.org/10.14739/2310-1237.2026.1.349307
https://creativecommons.org/licenses/by/4.0/

Synovial chondromatosis (SCh) is a locally aggressive tu-
mor characterized by the development of multiple hyaline
cartilage nodules within the periarticular soft tissues [1].
Recently, it has been reclassified as a benign neoplasm
rather than a metaplastic lesion [2]. This condition is
rare, with an estimated incidence of approximately 1.8
cases per million person-years, and typically presents
during the third to fifth decades of life [3,4]. Large joints
are most commonly affected, with 60-70 % of cases
involving the knee, followed by the hip, shoulder, elbow,
ankle, and wrist [5].

Aim

To present a rare case of synovial chondromatosis involv-
ing the knee joint in a young female patient, highlighting
its clinical features, diagnostic challenges, pathological
findings, and management outcomes, in the context of
its recent reclassification as a benign neoplasm.

Materials and methods

A19-year-old female presented with a one-year history of
chronic swelling of the right knee. She reported a recent
increase in pain intensity over the last two months, ac-
companied by restriction of knee movement. The patient
had a history of trauma to the right knee five years ago
following a fall from a bicycle, after which she experienced

KAIHIYHMK BMNAAOK

intermittent pain and mild swelling without movement limi-
tation. She was managed conservatively with nonsteroidal
anti-inflammatory drugs and rest, leading to resolution of
symptoms at that time.

On clinical examination, the patient maintained the
right knee in 10-20 degrees of flexion, with noticeable
quadriceps wasting compared to the contralateral limb.
Palpation revealed a firm, non-tender mass measuring
approximately 3.5 x 4.0 cm over the right knee. There was
no local rise in temperature, although diffuse tenderness
was present, more prominent on the medial aspect. The
range of motion was limited, with a flexion contracture from
10 and to 75 degrees. Fine-needle aspiration cytology
demonstrated a few synovial cells and scattered calcified
material, which was nondiagnostic. Magnetic resonance
imaging revealed multiple moderately sized intra-articular
masses within the right knee joint, along both the anterior
and posterior cruciate ligaments, and predominantly within
Hoffa’s fat pad (Fig. 1). Routine laboratory investigations,
including a complete blood count, erythrocyte sedimen-
tation rate, high-sensitivity C-reactive protein level, and
rheumatoid factor, were within normal limits.

Open surgical excision was performed, during which
a growth was identified beneath the patellar tendon and
lateral retinaculum. Irregular nodular outgrowths and
several loose bodies along the margins of the swelling
were excised, followed an extensive synovectomy. The
excised tissue was submitted for histopathological ex-

Fig. 1. Intra-articular calcified masses in knee joint and in posterior cruciate ligament

(red arrow).

Fig. 2. Gross image of multiple grayish-white, smooth to irregular nodules of varying

sizes (loose bodies).

Fig. 3. Multiple hyaline cartilaginous nodules (yellow arrow) embedded in

fibrocollagenous stroma (H & E, x10).
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amination. On gross examination, multiple grayish-white,
smooth to irregular nodules of varying sizes (loose
bodies) were observed, some of which were attached
to the synovium (Fig. 2). Microscopic examination re-
vealed multiple hyaline cartilaginous nodules embedded
within the synovium, without evidence of cellular atypia.
Based on these findings, a final diagnosis of SCh was
established (Fig. 3).

Postoperatively, the patient received multimodal
analgesia (oral paracetamol 1 g and tramadol 50 mg,
transitioning to nonsteroidal anti-inflammatory drugs),
prophylactic low-molecular-weight heparin for DVT
prophylaxis, and oral antibiotics. The knee was immobi-
lized in a hinged brace at 0—-30° flexion for 2 weeks, with
partial weight-bearing on crutches. Physiotherapy began
on day 3, emphasizing quadriceps strengthening and
range-of-motion exercises. Postoperative radiographs
at 3 months show resolution of effusion, no new loose
bodies, and preserved joint space without recurrence. A
6-month follow-up magnetic resonance imaging confirmed
complete clearance of intra-articular masses with a normal
synovial signal.

Discussion

Synovial chondromatosis is a locally aggressive neo-
plasm characterized by the formation of hyaline cartilag-
inous nodules within the synovial membrane or as loose
bodies within the joint space [3,6]. Recent molecular
studies have identified a recurrent FN1-ACVR2A gene
fusion as the underlying genetic alteration driving the
lesion [7,8]. In a study by E. P. Buddingh et al., chromo-
somal anomalies involving chromosome 6 were also
reported in a subset of cases [9]. These findings sup-
port the concept that SCh represents a true neoplastic
process rather than a reactive or metaplastic condition.
Malignant transformation of SCh into secondary synovial
chondrosarcoma is rare, occurring in approximately
1-10 % of patients, and these cases may also demon-
strate the FN1-ACVR2A fusion gene [10].

According to the Milgram classification, synovial chon-
dromatosis progresses through three sequential phases.
The early phase is characterized by active synovial pro-
liferation without loose body formation. The intermediate
phase demonstrates concurrent synovial proliferation and
the presence of loose bodies, whereas the late phase is
defined by multiple loose bodies with minimal or no active
synovial involvement [11,12].

Radiological imaging plays a crucial role in differ-
entiating SCh from other conditions with similar clinical
presentations, while histopathological evaluation remains
essential for a definitive diagnosis [13]. The main differen-
tial diagnoses include soft tissue chondroma, osteochon-
droma, lipoma arborescens with osseous metaplasia,
osteoarthritis, and chondrosarcoma [4,14,15]. These
entities can be distinguished through a combination of
clinical assessment, imaging findings, and histopatho-
logical features. Synovial chondromatosis typically does
not respond to non-surgical management and rarely
shows spontaneous resolution. Although arthroscopy
offers a minimally invasive approach, complete removal
of intra-articular loose bodies may be challenging.

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

Therefore, open synovectomy with excision of all
loose cartilaginous nodules and involved synovium is
generally considered sufficient to achieve disease control
in most cases [16,17]. Although malignant transformation
into synovial chondrosarcoma is a rare phenomenon
described in the literature, it was not a feature in the
present case, which demonstrated classical benign his-
tology. Nevertheless, long-term clinical follow-up remains
advisable in patients with this neoplasm.

Conclusions

1. We present a case of primary synovial chondroma-
tosis in the knee of a young female patient, successfully
managed with open synovectomy and excision. This
case underscores that even in young patients presenting
with chronic monoarticular symptoms and a history of
trauma, a high index of suspicion for this rare neoplasm
is warranted.

2. Our experience confirms that accurate diagnosis,
based on a triad of clinical, radiological, and histopatho-
logical findings, followed by complete surgical excision,
provides excellent functional outcomes and disease
control.
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MAa3MoumMTOIAHUM BapiaHT paKy ce4oBOro mixypa -

ricronoriuHMU pakTop BKpau HECNPUATAMBOrO NPOrHO3y

6e3peLMAMBHOI Ta KaHLep-cneundiuHoi BAXKUBAHOCTI

npu opraHo36epiranbHoOMYy XipypriuHoMy AiKyBaHHI paky ce4oBoro mixypa:
KAiHIYHI cnocTepe)xeHHs 3a 4 XBOpUMU

M. T. AkoBaeB®*AF A, T. Polua®?ACEF

*AepxaBHa ycTaHoBa «HalioHaAbHWIA HayKOBWI LEHTP Xipyprii Ta TpaHcnAaHToAorii imeHi 0. O. Laaimoa HauioHaabHOT akaaeMil MeanuHux
HayK YkpaiHu», M. KuiB, 2KaiHiuHa AikapHs «DeodaHis» AepXaBHOro ynpaBAiHHA cnpaBamu, M. Ki1iB, YkpaiHa

A - KoHLLeNLis Ta AM3alH AOCAIAXEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis poanux; D - HanucaHHs cTaTTi; E - peaaryBaHHs cTarTi;
F - octatouHe 3aTBEpPAXEHHA CTaTTi

KatouoBi croBa:
pak cevyoBoro
Mixypa, iHBa3BHW
pak, ypoteniaAbHa
KapLUMHOMa,
BapiaHTHa
rictonoris,
NAA3MOLMTOIAHUI
pak, BUXMBAHICTb,
peumAmB,
MeTacTaTMyHa
nporpecis,
paAvKaAbHa
LIMCTEKTOMIS.

Naronoris. 2026.
T. 23, Ne 1(66).
C.66-75

Keywords:
bladder cancer,
invasive cancer,
urothelial
carcinoma,
histology,
plasmacytoid

carcinoma, survival,

recurrence,
metastatic, radical
cystectomy.

Pathologia.
2026;23(1):66-75

66  ISSN 2306-8027

OpraHosbepiranbHe XipypriyHe BTPyYaHHs Mpy M’si30BO-iHBa3MBHOMY paKy CEYOBOrO Mixypa BU3HaYatoTb K NiKyBarnbHWA
nigxig y peTenbHO BigibpaHux XBOpUX, 3aBASKU SKOMY MOXHA [OCSAITU 3a[0BiNbHUX NOKA3HMKIB BIKMBAHOCTI Ta BUCOKOI
AKOCTI XMTTA 3i 36epexeHHs M ce40Boro Mixypa. MpoTe € XBopi, ki, HE3BaXKatouW Ha BIAMOBIQHICTL KpUTEPISIM Ans pe3ekuil
Ce4oBOro Mixypa, MatTb BKpail HeraTWBHUIA NPOrHo3 3aranbHoi (3B), 6espeumansHoi BuxvBaHocTi (BPB) Ta BixmBaHOCTI
6e3 nporpecii (BBI) BHacnigok po3suTky NEBHOI riCTONOrYHOI (hOpMU paKy CEHOBOrO Mixypa, Lo 06rpyYHTOBYE AOLIMbHICTb
HeranHoi paguKanbHOI LIMCTEKTOMII.

Meta po6oTu - fOCRiAMTX BNNMB Na3MOLMTOILHOMO BapiaHTa ypoTenianbHoi kapuyHomu (MBYK) cevoBoro mixypa Ha mo-
kasHukn 3B, BPB i BB, a Takox Ha TakTWKy pagvKarnbHOro fikyBaHHS XBOPKX 3 OPraHoMoKanisoBaH!M pakoM, ki nig yac
NEPBUHHOTO 3BepPHEHHs! By KaHAMaaTaMu Ans BUKOHAHHS OpraHo36epiranbHOro MikyBaHHSI.

Marepianu i MmeTopu. PeTpocnekTBHO NpoaHanisoBaHo icTopiit xsopob 215 nawjieHTiB i3 pakom Ce40BOro Mixypa, siki npoone-
poBaHi B 2020-2025 pokax y LleHTpi yponorii Ta oHkoyponorii KIT «®eodpanis» IYC. Cepen Hiux 06paHO NaLieHTiB, y sKkuX,
3a JaH1MK TICTONOrYHOTO JOCHIIKEHHS BUAANEHOI Nif Yac NEPBUHHOI TPaHCYpeTparnbHOi peaekLii ce4oBoro Mixypa (TYPCM)
3MOSKICHOI NMYXMWHK, BUSIBNIEHO eNeMEHTW Nna3mMouuToiaHoT AndepeHuiaLii ypoTenianbHOi KapLuMHOMM, LLO NiATBEpAXEHa
iMyHoricToxiMi4HO. [1nsi KOHTPOMHO OLiHIOBaHHS NOKA3HWKIB BUXMBAHOCTI 3a JONOMOroto Kpukx KannaHa—Meepa obpaHo Taky
camy KinbKiCTb XBOPUX Ha ypoTenianbHy kapuyHomy 6e3 BapiaHTHOI AndpepeHuiaLii, 3icTaBHKX 3a CTafissM1 3aXBOPHOBAHHS,
BIiKOM, CTaTTIO Ta NEPBMHHOIO NiKyBarbHOK TAKTUKOLO, SKi Manm nokansHun peunavs nicng TYPCM.

Pesyabtatu. [MolwumpeHicTb nnasmounToigHoi AudepeHuialii ypoTenianbHoi KapLMHOMK Y XBOPWX Ha paKk CEY0BOro Mixypa
craHosuna 1,86 % (4 sunagku). CepepHii Bik xBopux — 53,5 + 10,3 poky, 50 % — 4onoBiku. YCi MOKa3HWKK BWXKMBAHOCTI Nicns
opraHo3bepiranbHoro nikyBaHHs (TYPCM) SOCTOBIPHO HUXKYI Y NALEHTIB 3 NasMOLMTOIAHOK0 YpOTenianbHOW KapLMHOMO
MOPIBHSIHO 3 YMCTOK ypoTeNianbHOW KapLuuHoMot. Tak, MediaHa nokasHukie 3B, BPB ta BBl gna MNBYK craHosunn 6
micauis (p = 0,0177), 1,5 micaug (p = 0,0067) ta 4,5 micaua (p = 0,0207). [ns uncToi ypoTenianbHOI kKapLMHOMK MegiaHa
BPB craHoeuna 17 micauis, megiaHy BBl i 3B He gocsrHyTo. Y xBopux Ha MBYK, sikum BUKOHAHO HeBIgKNaaHy paaukanbHy
LMcTeKTOMIt0, Npy MicLeBoMy peumnavei MegiaHy 3B, BPB i BBl He gocsirHyTo npu cnoctepexerHi npotarom 12 micsuis.

BucHoBku. [nasmoumToigHUI BapiaHT audepeHLiaLlii ypotenianbHoi KapLiHOMM € hakTOpOM BKpaii HECMPUSTIIMBOTO NPOrHO3Y
3B, BPB i BBITy xBopUxX nicns opraHo3depiranbHOro MikyBaHHS paky CEYOBOro Mixypa NMOpiBHAHO 3 YACTOL ypoTenianbHo0
KapL“HOMOt0. BusiBNeHHs nnasmoLmToigHoro BapiaHTa andepeHuiauii B Gioncii paky ce4oBoro Mixypa notpebye MakcumarbsHO
LUBMAKOI pagmKarnbHOi LMCTEKTOMIi Ans 3a06e3neyeHHs HakpaLLyx NoKasHUKIB 3aranbHOi BUXMBAHOCTI.

Plasmacytoid variant of bladder cancer is a histological factor of extremely unfavorable
prognosis of recurrence-free and cancer-specific survival in organ-preserving
surgical treatment of bladder cancer: clinical observations of 4 patients

P. H. Yakovley, L. H. Rosha

Organ-sparing surgical treatment of muscle-invasive bladder cancer is considered a treatment of choice in carefully selected
patients, as it can provide satisfactory survival rates and high quality of life due to preservation of the bladder. However, there
is a group of patients who, while meeting the criteria for bladder resection, have an extremely poor prognosis in terms of
overall (OS), relapse-free (RFS) and progression-free survival (PFS) due to a certain histological variants of bladder cancer,
which necessitates immediate radical cystectomy.

Aim: to investigate the impact of the plasmacytoid variant of urothelial carcinoma of the bladder on both OS, RFS, and PFS
rates, and on the tactics of radical treatment of patients with organ-confined bladder cancer who were candidates for organ-
sparing treatment at initial presentation.
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Materials and methods. The medical records of 215 patients with bladder cancer who underwent surgery between 2020-2025
at the Center for Urology and Urological Oncology of the Feofaniya Clinical Hospital of the State Administration of Affairs
were retrospectively analyzed. Among them, we selected patients who harbored elements of plasmacytoid differentiation of
urothelial carcinoma in primary transurethral resection of a bladder (TURB) specimen, which has been confirmed by immuno-
histochemical staining. As a control for assessing survival rates using Kaplan-Meier analysis, an identical number of patients
with pure urothelial carcinoma of identical stages, age, gender, and primary treatment tactics who had local recurrence after
TURB was selected.

Results. The prevalence of plasmacytoid urothelial carcinoma (PVUC) among our patients with bladder cancer was 1.86 %, or
4 patients. The mean age of the patients was 53.5 £ 10.3 years, and 50 % were men. All survival rates after organ-preserving
treatment in the scope of TURB were significantly worse for patients with plasmacytoid urothelial carcinoma compared with
pure urothelial carcinoma. The median OS, RFS, and PFS for PVUC were 6 months (p = 0.0177), 1.5 months (p = 0.0067),
and 4.5 months (p = 0.0207), respectively. For pure urothelial carcinoma, the median RFS was 17 months, and the median
PFS and OS were not reached. In patients with PVUC who underwent emergency radical cystectomy for local recurrence,
the median OS, RFS, and PFS were not reached at 12 months of follow-up.

Conclusions. Plasmacytoid variant of urothelial carcinoma is a factor of extremely unfavorable prognosis of overall, relapse-free
and progression-free survival of patients after organ-sparing treatment of bladder cancer, compared with pure urothelial car-
cinoma. Detection of plasmacytoid variant in a biopsy of bladder cancer requires the fastest possible radical cystectomy in

order to ensure the best overall survival rates.

OpraHosbepirancHe XipypriyHe BTpyYaHHst npy M’s30-
BO-iHBa3nBHOMY paky ceyoBoro Mixypa (PCM) BusHa-
YawTb K NiKyBanbHUIA NigXig y peTenbHO BidibpaHmnx
XBOPYX, 3aBASKN SIKOMY MOXHa AOCAITY 3a[0BiNbHUX
NOKa3HUKIB BUXMBAHOCTI (3aranbHoi, 6e3peunamnsHoi Ta
6e3 nporpecii), a TakoX BUCOKOI SIKOCTi XUTTS 3i 36epe-
XEHHSIM Ce40BOro Mixypa [1].

3rigHo 3 kniHiYHMMKM HacTaHoBamm NCCN, 36epe-
XKEHHSI CEYOBOIO MiXypa MOXITMBE 3a YMOBU NPOBEAEHHS
Heoap toBaHTHOI MNaTMHOBMICHOI noniximieTepanii 3
HaCTYMHOK PeseKLjied CevoBoro Mixypa abo B pamkax
TpuMoganbHoI Tepanii, WO BKOYaE PE3EKLLiH0 CEYOBOMO
Mixypa, MPOMEHEBY Tepanilo Ha ONepoBaHU CEYOBUN
MiXyp Ha hoHi nepionepauinHoi noniximietepanii [2].

Kputepisimu Binbopy Ans TpaHCypeTpanbHOi pesekuii
cevoBoro mixypa (TYPCM) e conitapHa nyxnuHa ceyo-
BOTO MiXypa po3mipamut MeHLLE Hix 5 CM, po3TaLLyBaHHS
MyXIMHW 32 MEXamM LLMAKW CEYOBOTO MiXypa, BiICYTHICTb
CynyTHBLOI KapLMHOMM in Situ, ypeTeporigpoHedpo3y Ha
6oL yparkeHHs Ta perioHapHMX NiMGOreHHMX MeTacTasis,
3a[10BifbHa pesepByapHa (yHKLisi CEHOBOro Mixypa nicns
pes3eKLji, MOXMMBICTb BUKOHAHHS MOBHOLHHOI TYPCM
[3,4,5]. BTim, BUpIi3HSAIOTb rpymny XBOPYX, SKi, HE3BaXaoum
Ha BIONOBIAHICTb LM KpUTEPISIM, MatoTb BKpaW HeraTue-
HUIA NPOrHo3 6e3peLnanBHOI Ta 3arasnbHOT BUXKMBAHOCTI.
Bn3HavatoTb Lie npw NeBHii ricTonorivnin dopmi paky
CE40BOro MiXypa, LU0 3yMOBOE HEOOXIAHICTb BUKOHAHHS
HeranHoi pagukanbHoi uuctektomii (PLIE) HaBiTb nicns
yenilHoi pagvkansHoi TYPCM.

BignosigHo [0 cyyacHoi ricTonorivyHol knacudikawii
paKy Ce40BOro Mixypa, MyXmvHW po3pi3HSOTb 3a Kinbkoma
KIHOYOBUMY KPUTEPISIMM:

— 3a rictonoriyHum Tinom — ypoteniansHa (90 %
BUMaAKiB paky CE40BOrO Mixypa), NIOCKOKNiTuHHa (4 %
XBOPMX) Ta 3a/103UCTOKMITUHHA kapuuHoma (B 1-2 %
XBOPUX), Y peLLTh XBopux (4-5 %) AiarHoCTytoTb BapiaHTHI
dopmu paky ce4oBoro Mixypa;

— 3a MuBKHOI0 iHBa3iT NYXNWMHW — MA30BO-HEIHBA3NB-
Ha (NMIBC) Ta mMsi30Bo-iHBa3uBHa kapuuHoma (MIBC);

— 3a CTyMeHeM KIiTUHHOI aTvnii — Hu3bkoaudepeH-
uinosaHa (high-grade), Bucoko-gudepeHuinorana (low-
grade) kapumHOMa, NaninspHa ypoTeniasnbHa Heomnnasis
HU3bKOro 3nosikicHoro noteHuiany (PUNLMP).

Matonoria. Tom 23, Ne 1(66), ciueHb - KBiTeHb 2026 p.

OO6O0B’s13K0BOI0 € iAeHTUiKaLlis BapiaHTHUX hOpM
ypoTenianbHOi KapLUMHOMMU, LU0 BU3HAYaAKOTb SK ENMEMEHT
HM3bKOAMMDEPEHLIOBAHOI KapLMHOMK Ta € KMiHIYHO
BaXIMBMMM ANS NPOrHO3y 3axsoptoBaHHs. Cepen Bapi-
aHTHUX hOpM ypoTenianbHOi KapLyHOMU PO3PI3HATb
MiKponaningpHWiA, NAIOCKOKMITUHHUIA, THI3OOKMITUHHWIA,
MIKPOLMCTHUIA, APIOHOKMITUHHWIA, FiraHTOKMITVHHWIA, Nnas-
MOLMTOIAHWIA, NePCTHENORIOHOKNITUHHMIA, CapkomaTo-
igHWA, nimcboeniTenioMonoaibHWiA, HENPOEHAOKPUHHUIA,
MikpoTyBynspHui Bapianty [6,7,8].

BusiBneHHs 6ynb-skoi BapiaHTHOI hopmu ypoTe-
nianbHoOi KapuyHOMK, 0COBNMBO SIKLLO LIeN KOMMOHEHT
cTaHoBWTb 25 % nonis 3opy B 3pa3ky TYPCM, mae byTu
OLiHEHO SIK TaKe, LLIO BU3HAYae HanexHICTb paKy Ce40BOro
Mixypa Ao Hu3bkoaudepeHLuiiosaHoro Tuny (high-grade).
OTxe, hakTop ricTonoriyHoi opMm paky ce4oBOro
Mixypa € OyXe BaXIIMBUM i 419 OLIHIOBaHHS MPOrHO3iB
3aXBOPOBAHHS, | NS NaHyBaHHS ONTUMAarnbHOro 06csiry
nikyBaHHs naujeHTa [7].

Merta po6otu

[ocnignTv BNAYB NNasMoLMTOIQHOMO BapiaHTa ypoTeni-
anbHOI KapLyHOMM CEYOBOrO MiXypa Ha MOKa3HMKW 3a-
ranbHoi, 6e3peLnanBHOI BUXMBAHOCTI | BUXMBAHOCTI 6e3
MPOrpecii, @ TaKOX Ha TaKTWKy paayKanbHOro MiKyBaHHs
XBOPUX 3 OpraHorokasisoBaHUM pakom, siki nig Yac nep-
BWHHOIO 3BEPHEHHS By kaHauaaTaMu ANst BUKOHAHHS
opraHo36epiranbHOro nikyBaHHs.

Marepianu i meToAM AOCAIAKEHHA

PetpocnekTvBHO npoaHani3oBaHo icTopiit xBopob 215
nauieHTiB i3 pakoM Ce4oBOro Mixypa, ski nepebysanu
Ha cTauioHapHomy nikyBaHHi B nepiog 3 2020 go 2025
poky y LieHTpi yponorii Ta oHkoyponorii KJT «®eodaHis»
OYC. Cepen Hux obpaHo nauieHTiB, y skvX nig vac na-
TorictonoriyHoro gocnimkeHHs (M) BuaaneHoi nig vac
nepsuHHOi TYPCM 3n0skiCHOT NyXnWHW BUSIBINIEHO ere-
MEHTW NNa3mMoLMTOIAHOI AndbepeHLUiaLii ypoTenianbHoi
KapLMHOMMW.

ImyHoricToximiuHi (IFX) gocnipxeHHs nepeabadani
BUCOKOTEMMNEpaTypHe AeMacKyBaHHs aHTUTEHIB, sike
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3gincHunm B PT-mogyni («DAKO», CLUA) 3 Bukopuc-
TaHHam HIER 6ydepa (pH = 9,0). Hagani imyHoricToxi-
MiYHy peakLito npoBeaeHo Yy aBTocTenHepi Autostainer
Link 48 («<DAKO», CLLUA) 3a npoTokonom BUpoGHWKa
KOXHOro aHTutina. BukopuctaHo aHtuTino E-cadherin
Monoclonal (Bupo6Huk « DAKO», knoH NCH-38, Tepmin
npuaatHocTi — 05.2026 p.). Bisyanisauito IM'X-peakuii
BUKOHAHO 3 BUKOPWUCTaHHAM cucTemu aetekuii DAKO
EnVision+ System 3 piamiHo6eH3nguHom («DAKOy,
CLUA) 6e3 nocuneHHsi. OuiHOBaHHA pe3ynbTaTiB Ta
dpoTodpikcaLito BUKOHAHO B CTaHOapTM30BaHOMY MOfi
30py mikpockona Leica DM2000 LED (HimewumHa) i3
BOynoBaHoto kamepoto Flexcam C1.

[etanbHuin aHani3 icTopiii xBopob naLieHTiB 3ailic-
HUMW ANS1 BUSHAYEHHST 0COONMBOCTEN KIiHIYHOMO nepe-
6iry xBopobu, Ta 0cobnMBOCTel NMiKyBanbHOI TaKTUKK,
MOKa3HWKIB 3aranbHoi, 6e3peLnarBHOI Ta BKMBAHOCTI
6e3 nporpecii.

[N KOHTPOSHO OLLiHKOBAHHS MOKA3HUKIB BUXMBAHOCTI
3a gonomoroto kpueux KannaHa-Meepa obpaHo Taky
camy KinbKiCTb XBOPYX Ha ypoTeniarnbHy kapLuHomy 6e3
BapiaHTHOI AudpepeHuiaii, 3icTaBHMX 3a CTagiamu 3a-
XBOPIOBAHHS, BIKOM, CTATTHO Ta NEPBUHHOIO MiKyBasibHO0
TaKTWKOI, SIKi Manu nokanbHuiA peunaus nicng TYPCM.

Pe3syAbTati

Cepep 215 xBopux Ha pak Ce40BOro Mixypa —4 naLieHTy,
y SKMX 3a pesynbrataMy TiCTONOrYHOMO AOCHISKEHHS
peseKTaTiB MyXJIMHW CEYOBOrO MiXypa BWSIBMEHO ene-
MEHTU Nna3mouuToIAHOI AndepeHLiaLii ypoTenianbHoi
KapuuHomu. OTxxe, NOLLMPEHICTb LibOro BIdY BapiaHTHOT
AndpepeHuiavii ctaHosuna 1,86 % Bia BCiX XBOPUX Ha pak
CEY0BOro Mixypa 3 BUBIpKM LIbOrO AOCHIIKEHHS.

Cepephiit Bik nauieHTiB ctaHoBuB 53,5 + 10,3 poky
(Big 38 po 60 pokie), 50 % — yvonosiku. Ctagia paky
Ce4OBOro Mixypa nig yac nepBMHHOTO 3BEPHEHHS — |
(pPTTNOMO), wo 3ymoBuno BMGIp NikyBanbHOI TaKTUKM
BCiM XBOpPUM B 00CA3i opraHo3bepiranbHoOi Xipyprii, a
came TpaHcypeTparnbHoOi pesekuii ce4oBoro Mixypa. Bci
XBOPpi BigNOBiganu Kputepiam Ans pesekuii ce4yoBoro
mixypa. ¥ Bcix nauienTiB nicns TYPCM piarHoctoBaHo
HaA3BMYalHO LIBMAKE NPOrpecyBaHHsi XBOPOOM — BU-
ABNEHO MicueBuin peumavs. Lie 3ymoBuno HeobxigHiCTb
BUZ@NEeHHs CE4OBOrO Mixypa Ta Mpr3Ha4YeHHs CUCTEMHOTO
LIMTOTOKCUYHOTO NiKYBaHHS].

Hasogumo ctucnnii onwmc ictopint xBopob Lyx 4oTu-
PbOX XBOPWX, Y SKVIX, 32 AAHNMU NEPBUHHOTO OnepaTmB-
Horo BTpydyaHHs (TYPCM), BusiBneHO nnasMouuToigHy
andepeHujauito ypoTenianbHOi KapLIMHOMM.

Kniniunni Bunapok 1. MaujeHtka C. Bikom 38 pokiB
3BepHynacs 3i ckapramm Ha rematypito NPOTAroM 0AHOro
micsus. 3a gaHuMm obcTexeHHst B 06CsA3i KOMM OTEPHOT
Tomorpadii (KT) opraHiB rpyaHoi nopoxHunu (OIT1),
yepeBHoOi nopoxHuHu (OYlM) Ta manoro Ttasa (OMT),
BUSIBIIEHO COMITApHY €K30ITHY NYXIIMHY PO3MiIpOM 5 cM
no npas.iii 6okoBin CTiHUI 6e3 ypeTeporigpoHedposy
(puc. 1A).

Onepauito TYPCM naujeHTui BukoHaHo 10.06.2023
poky. 3a pe3ynsratamu BTpyYaHHs ofepxani pesynsraru
M, wo ceigumnu Npo ypoTtenianbHy KapuyHOMY BUCO-
KOro CTyneHst 3nosikicHocTi. MauieHTui pekomeHaoBaHa
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pagvkanbHa LIMCTEKTOMIS, Bif SKOi BOHA BiAMOBMMACH,
Gaxatoum 36epertv ceHoBuMiA MiXyp.

BcraHoBneHo giarHo3 iHBa3uBHOI ypoTenianbHoi kap-
LIMHOMW BMCOKOTO CTYMEHS 3MOsIKICHOCTi CE4Y0BOro Mixypa
pT1NOMO cragis |, craH nicna TYPCM 10.06.2023 poky.
PekomeHpoBaHa TYP «second look» yepe3 8 TuxHiB.
Peumnays rematypii BUHUK y XBopoi Yepes 1,5 micaus.

Y pesynsrarti NOBTOPHOTO 06CTEXEHHS B 06CA3i Mar-
HITHO-pe3oHaHcHoi Tomorpadii (MPT) OMT (puc. 16)
Ta KT OITI, O4I1 3 KOHTPacTOM BUSIBNEHO PELMANBHY
MyXJIMHY B AiNgHLi nonepeaHboi pe3eKLii MakcmarnsH1m
poamipom 5 cm, 6e3 03HaK BinganeHoro MetTacTasyBaHHs.

[ns xipypriuHoro remocTasy Ta BepudikaLii peunamsy
27.07.2023 poky BukoHaHo noeTopHy TYPCM. [HiarHoc-
TOBaHO M’SI30BO-iHBa3WBHY ypoTenianbHy KapLuHOMY 3
MNas3MOLMTOIAHNM BapiaHTOM AndepeHLitoBaHHS (puc. 2).

PekomenpoBaHa PLIE Ta cuctemHa noniximietepa-
nist, Bi SIKOI NavjieHTka BigmMoBunacs. Yepes 2 micaui y
XBOPOIi AiarHOCTOBaHO MeTacTasv B NnereHi, Lie Yepes
micsaub, 22.10.2023 poky (4epes 4,5 micaus Big nepBuH-
Hoi TYPCM) navjeHTka nomeprnia BHacmigoK nporpecy-
BaHHS paky.

Kniniunuii Bunapok 2. Maujentka B. Bikom 58 pokis
3BepHynacs 3i ckapramu Ha remartypito npotsrom 1
Micausa. 3a gaHuMu obetexeHHs B obesasi MPT OMT
(puc. 3A), BUSIBNEHO YTBOPEHHS CEYOBOMO MiXypa, ke
morno signosigaty VI-RADS 5. Mig yac KT OI'M, O4M Ta
OMT 3 BHYTpILUHBOBEHHIM KOHTpacToMm Big 23.07.2024
POKY BWSABMEHO €K30()iTHE YTBOPEHHSA PO3MipOM
45 MM 3a0HbO-HWKHBOI CTiHKM CEYOBOro Mixypa 3nisa
3 03HaKkamm (HIKCOBaHOTO 3ryCTKy KPOBI; HE BUKITHOYEHO
TpaHcMypanbHe MOWUPEHHS, AaHWX Npo BigaaneHe
MeTacTa3yBaHHs HEMae.

BHacnigok remotamnoHagmn ce4yoBoro mixypa
03.08.2024 poky nauieHTLi BUKOHAHO BTPyYaHHS, LLO
nepenbayano LMCTockonito, NikeigaLlito reMoTamMnoHaau,
TYP nyxnuHu ce4oBoro Mixypa Ta iHTpamypanbHOro Big-
Ainy niBoro ce4o0BoAy, CTEHTYBaHHS NiBOT HUPKW.

3a paHumu M, BUsiBNeHo iHBa3MBHY ypoTenianbHy
KapL“HOMY BMCOKOrO CTYMNEHS 3MOSIKICHOCTI 3 MasMoLm-
TOiAHUM BapiaHTOM AndhepeHLitoBaHHs 6e3 03HaK iHBasii
B M’'SI30BUI LLap.

BcTaHoBneHo fiarHos: 3mosikiCHi HOBOYTBOPEHHS
MHOXWHHUX J0Kani3awi — iHBa3uBHa ypoTenianbHa kap-
LIMHOMa BMCOKOTO CTYMNEHS 3MOsIKICHOCTi CE40BOro Mixypa
pT1NOMO cragis |, iHBa3vBHa ypoTenianbHa kapumHoma
ceyoBopy 3 iHBasieto BnacHoi nnactuHkv pT1NOMO cragia
I; ycknagHeHHs — rematypisi, reMoTaMnoHaza ce4oBoro
Mixypa; ctaH nicns onepadii 03.08.2024 poky — niksigauis
remotamnoHaau, TYP nyxnuH ce4oBoro Mixypa Ta niBoro
Ce40BoAYy; KriHiYHa rpyna 2.

MavujeHTui pekomengosaHo TYP «second look» yepes
8 TWXHIB 4NS OLiHIOBaHHA MoKasaHb [0 pafukanbHOl
umMcTekToMil. FK i y nepLuoi XBopoi, peumans remarypii
BUHUK Yepes 1,5 micaua Big nepwoi TYPCM.

Y pesynbtati NOBTOPHOTO 06cTeXEHHs! B 06casi KT
O, O4I ta OMT 3 KOHTPACTHUM NiACUIEHHAM BUSIB-
NEHO MacyBHY peuuanBHYy M S30BO-iHBa3WBHY MyXIMHY
B AiNsHUI nonepeaHbOi pe3ekuii, Lo 3aiMae Maixe BC
MOPOXHWHY CE4YOBOrO Mixypa, 6e3 03Hak BigdaneHoro
meTacTa3dyBaHHsS Ta ypeTeporiapoHedpo3y Ha npoTu-
nexxHomy Goui (puc. 3b).
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1A 15 Puc. 1.

Pesynbratn Tomorpa-
hiuHoro obCTEXEHHS
naujenTku C. Bikom 38
POKiB Nepen nepLuoko Ta
apyroto TYPCM.

A: KT OMT Big
01.06.2023 poky;

B: MPT OMT Big
22.07.2023 poky, konu
BUSIBNEHO LUBMAKWNA 110~
KanbHWiA peLuanB.

2A 2b

Puc. 2. IHBa3nBHa ypoTenianbHa kapLiHOMa BIUCOKOrO CTYNeHs 3MOSKICHOCT 3 NNasMOLMTOIgHUM BapiaHTOM AndepeHLitoBaHHs. A: BENMKi NONS POCTY iHBA3WNBHOT ypoTenianbHOi
KapLMHOMM, NAa3MOLMTOIAHWIA BapiaHT, reMatokcuniH Ta eo3uH, 36. x100; B: BTpaTa peakuii GinbLUOCTi KniTvH | hokanbHa YacTkoa MembpaHHa peakList iHBaauBHOI ypoTenianbHoi
kapuuHomm Ha E-cadherin, IFX-meTog 3 rematokcuniHom Meepa, 36. x400.

3A 3B Puc. 3. Pesynbratn

06CTEXEHHS MaLiEHTKN
B. Bikom 58 pokie nepen

nepLUoto Ta Apyroto
TYPCM.
A: MPT OMT Bin
25.07.2024 poky;
B: KT OFTI, 04 1a OMT
Bia 30.09.2024 poky.
TYP (Bioncito) NyxnunHu ce4oBoro mixypa Ta Hedpo- BHacnigok nporpecyBaHHs paky nauieHTka nomepna

cTomito cnpasa nauieHTui nposeaeHo 02.10.2024 poky 03.03.2025 poky, Yepes 4 micaui nicns umuctekTomii Ta 7

3a Mmicuem nepebyBaHHs. Hagani BoHa oTpumana imy- micsiuiB nicns nepeuHHoi TYPCM.

HoTepanito npenapatom nembponisymab. Maniatuery Micns aHani3y pe3ynbraTiB NikyBaHHS NepLUMX ABOX

LIMCTEKTOMIIO BUKOHaHO 06.11.2024 poky. XBOPWX, Y SKWX BUSIBMEHO TiCTOMNOrYHY 0CO6nMBICTb, a
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4A

4b

came NnasMouMUTOIAHWIA BapiaHT ypoTenianbHOT KapuMHO-
mu (MBYK) cevoBoro mixypa, nig vac Kypauii HaCTymHMX
nauieHTiB, Aki 3a pesynsratamu Bioncii iHBa3vBHOI Nyx-
NHK Ce4oBOro Mixypa manm enemerT NBYK, notpumy-
Banmcsl TaKTUKW HeraHoi paaukanbHOT LMcTekTomii 6e3
Heoap'toBaHTHOI noniximieTepanii.

KniHiunni Bunapok 3. MaujeHty T. Bikom 60 pokiB 3
MPUYMH FOCTPOI 3aTPUMKM Cedi, Lo BuHMKNa 22.10.2024
poky, BukoHaHo TYP (6ioncito) ceyoBoro mixypa. [iarHoc-
TOBaHO HEeiHBa3MBHY NaninspHy ypoteniansHy KapLHoOMy
BMCOKOTO CTyneHs 3nosikicHocTi (high-grade) ceyosoro
mixypa, TaNOMO.

Xoua 3a gaHnmu nepegonepadinHoro KT-gocnigpxeH-
Hs1 O4I Ta OMT Big 13.10.2024 poky BUSIBNEHO 03HAKM
MHOXWHHUX HEOMNNAaCTUYHWX YTBOPEHb 3a[HbOI Ta MiBOT
6i4yHOI CTIHOK ce40BOro Mixypa 6e3 KT-03Hak BTOPUHHOIO
YPaXXeHHs opraHiB, niMoBy3niB i KICTOK ckeneta, 3a
pesynsratamm MPT OMT i3 KOHTPaCTHUM MiACUNEHHAM
Bi 26.10.2024 poky 3adikcoBaHo MP-03Hakv myxmmHu
CTiHku ceyosoro mixypa VI-RADS 5, mrT4aNOMO.

Y 3B’A13Ky 3 HEBIAMOBIQHICTIO FICTOMNOMYHOIO BUCHOBKY
naHuMm MPT-o6ctexenHs, 31.10.2024 poky nauieHTy
BUKOHaHO noBTopHy TYPCM i mynstucbokanbHy Gioncito
Ce40BOro Mixypa. 3a 4aHVMW FCTONONYHOMO AOCHKEHHS,
HabinbLLe NyXIMHHE YTBOPEHHS MO MBIl CTiHLi MICTUIO
ypoTerianbHy KapLMHOMY BUCOKOTO CTYTMeEHs 3NI0SIKICHOCTi 3
iHBa3iEl0 Y Mexax MiaCn130BOro Wapy Ta Pi3HUMU FiCTONo-
riYHMMK NigTMNaMy audbepeHLiaLlii: iHBasvBHa TpaamLuinHa
yporenianeHa kapuuHoma — 25 %, MikponaninspHa —5 %,
nnasmouuToigHa — 20 %, capkomatoigHa — 35 %, ypote-
nianbHa KapuyHoma HusbkogmdepeHuiioBaHa — 15 %.
Kpait pesekuii no rmubuHi Ta WypwWHI MICTUTL dparMeHTH
ypoTtenianbHoi NaninsapHoi KapLyHOMY BUCOKOTO CTYMeHs
3MOSKICHOCTI, TKaHWHAa M’'SI30BOr0 Lapy CEY0BOro Mixypa
— 3 iHBA3MBHVM MOLUMPEHHSAM YpoTenianbHOI KapLMHOMU
BVCOKOrO CTYNEHs 3M105IKICHOCTI.

NanapockoniyHy pagyvkanbHy LCTIPOCTaTEKTOMItO
3 fepwvBallieto cedi 3a bpikepom nauieHTy BMKOHAHO
15.12.2024 poky. MNicnsonepauiiiHnii ricTONOrMYHNA BU-
CHOBOK: iHBa3VBHa ypoTenianbHa kapLuHOMa CEe40BOro
Mixypa BICOKOro CTyneHs 3nosikicHocTi, pT4a pN1 (4/34)
Pn0 LVI1 RO.
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Puc. 4.

MPT OMT nauienTa 1.
BikOM 58 pokiB, Makpo-
npenapar BuaaneHoro
CE40BOro Mixypa.

A: MPT OMT nepes PLIE
Bia 21.01.2025 poky;

B: BupaneHwit ce4oBuit
MiXyp 3 iH(iNETPaTUBHO
PeLmanBHOI MyXmn-
HOO B AiNSHLi NpaBoro
BiYKa nicns nonepeaHix
TYPCM.

Y nicnsionepaviHomy nepiogi nauieHTy npusHaveHo
af’toBaHTHy nosixiMieTepanito. Ha yac HanncaHHs cTaTTi
nauieHT xuBui, 6e3 03HaK nporpecii paky (TepmiH cno-
CTEPEXEHHS CTaHOBUTb 15 MicAuiB, Micns LMCTEKTOMIT
MUHYro 13 micauis).

Kniniunui Bunapok 4. MauieHT T. Bikom 58 poki
yepes remarypito MPOONepoBaHWIA 3a MiCLEEM NPOXMBaH-
Hs — TYPCM BukoHaHo 04.10.2024 ta 04.02.2025 poky.
3a paHnmu obetexers (MPT OMT, KT OITl ta O4I), Ha
yac HaaxomkeHHs o LleHTpy yponorii Ta oHkoyponorii
KI «®eodpanis» OYC y nauieHTa BCTAHOBMEHO AjarHo3
iHBa3MBHOI ypoTenianbHOi KapLyHOMI B1COKOTO CTYNEHS!
3nosikicHocTi cedosoro mMixypa pT2NOMO Il ct.; cTaH nicns
xipypriuHoro nikysaHHsi — TYPCM (04.10.2024) (puc. 4A).
IMporpecyBaHHs xBopobu BUsiBNEHO 3a faHumn MPT OMT
Big 21.01.2025 poky: MicLieBuiA peLnamB, NPUMYLLEHHS PO
meTacTaay B Ta3oBi nimpatnyHi Byanu. CtaH nicns TpaHc-
ypeTpanbHoi peBisii ce4oBOro Mixypa, 6ioncii myxnuHu Big
04.02.2025 poky. 3a pesynsratamu M, giarHoctoBaHO
iHBa3WBHY ypoTenianbHy kapuuHomy high-grade 3 iHBasieto
M’SI30BOTO LUapy, NnasmoLuToigHMi BapiaHT (11.02.2025
POKY); PO3BUTOK NiMcpageHonaTii 30BHILLHIX KIy6oBUX rpyn
3 06ox 6okis (KT Big 28.01.2025 poky). BusineHo npaso-
6iyHnit ypeTeporigpoHedpos. KnikiyHa rpyna 2.

JlanapoTomito, pagvkanbHy LIMCTEKTOMIIO 3 PO3LUM-
peHoto nimdgageHeKkToMieto, 0aHOBIYHO (MPaBOBIYHO)
[ABOCTOBOYPOBOKO ypeTepOKyTaHEOCTOMIEK MaLieHTOBI
BukoHanu 07.03.2025 (puc. 4b).

BucHosok MTT]; nepBUHHO-MHOXWUHHMI paKk — iHBa3WB-
Ha ypoTenianbHa KapLyHOMa CEe40BOr0 Mixypa BUCOKOTO
CTYNeHs! 3MOsIKICHOCTI, Na3MOLUMTOIAHWIA BapiaHT pT3a
pN2 (6/20) ENE1 Pn1 LVI1 RO; aunHapHa ageHokapum-
HOMa nepeaMixypoBoi 3anosu, [micon 3 + 3 = 6 (Grade
group 1/5); cymapHa nnoLua ypaxeHHs nyxnuHoto =4 %;
pT2 pNO0(0/20) LVIO Pn0 SVO EPEO RO.

3rigHO 3 pileHHsIM OHKOMOMYHOrO KOHCUIiyMy, na-
LieHT oTpMMaB afl'toBaHTHY mofixiMieTepanito, Ha 4ac
HaMWCaHHS CTaTTi 03HaKVU NPOrpecyBaHHsA XBOPOOU He
BUSIBMEHO (TEPMiH criocTepexeHHs — 15 micauis, nicns
PLE muHyno 11 micsuis).

Y KOropTi KIiHIYHOMO CNOCTEPEKEHHS, LLO BKMoYana
YOTUPBLOX NaLJEHTIB, Yy KOTPUX AiarHOCTOBAHO HaA3BM-
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5b

Puc. 5. YpoTenianbHa iHBa3nBHa kapLiHOMa BUCOKOTO CTYNeHs 3M0sKiCHOCTi, TNa3MOLMTOIAHIA BapiaHT 3 iHBa3iel0 Y M'A30BMiA Luap. A: BpOCTaHHS MyXMHM Y M'I30BUI Lap CEYOBOTO

Mixypa, 3abapBrneHHs remaTokcuiHOM Ta eo3HoM, 36. x100; b: BTpaTa ekcnpecii E-cadherin yacTuHu KniTH NyxnuHu kapumHomu, IMX-MeTop 3 rematokeuniHom Meepa, 36. x400.

YaNHO LLUBMAKUIA NOKaNbHUA peLmnays nicrns nepBrHHOro
opraHo3bepiranbHOro XipypriyHoro nikyBaHHs B 06cs3i
TYPCM i meTactatuyHy nporpecito, CrinbHOI pUCoo
6yna HasiBHICTb NNa3MOLMTOIAHOrO BapiaHTa iHBa3MBHOT
ypoTenianbHOi KapLuMHOMM CEHOBOrO Mixypa, 3a AaHUMu
MrO sBupaneHoi nyxnuHu. MNnasmouunToigHy AndepeH-
Uiauito ypoTeninsHoi kapumHomm BusisneHo y 20-100 %
nonsix 3opy (puc. 5).

[pyra cninbHa 03Haka LiyX YOTUPbOX XBOPWX — Haf-
3BMYaliHO KOpoTKa GespeumnanBHa BUXMBAHICTb, LLO
cTaHoBuna 1,5 Micaus Big nepBuUHHOI onepalii B 06csasi
TYPCM. Pa3om i3 TUM, He BciM nalieHTam BUKOHaHO
LMCTEKTOMIK. Tak, MefiaHa 3aranbHoI BUXXMBAHOCTI NiCHs
opraHo36epiranbHOro NiKyBaHHA CTaHoBMMa 6 Micsuis,
a nicnsa HeravHoi HeBiAKMaAHOI LMCTEKTOMII MefiaHn
3aranbHoi BUXMBAHOCTI He JocsrHyTo. CepenHint TepMiH
CMOCTEPEKEHHS! HA Yac HamMCaHHS CTaTTi CTaHOBUTb
12 micsuiB 6e3 03HaK MeTacTaTUYHOrO NPOrPECYBaAHHS.

Kpui Kannana—Meepa 3aranbHoi, 6epelnameHoi, Ta
BIKMBaAHOCTI 6e3 nporpecii xBopyx Ha MNBYK Ta nauieHTiB
3 YUCTOK YpoTenianbHOK KapuuHoMobe3 BapiaHTHOT
andbepeHLuiaLlii HaBeaeHo Ha puc. 6. [Ans BCiX TpbOX na-
pameTpiB NOKa3HUKM BUXXMBAHOCTI BUSBUMWCS [OCTOBIPHO
ripLUVMK 45 NNa3MOLMTOILHOT ypoTenianbHOT kapLmMHOMM
MOPIBHSHO 3 YNACTOO YpOTENiarbHOK KapLYHOMOLD, Meai-
aHa MoKasHWKiB 3aranbHol, 6e3peLmanBHOI BUKMBAHOCTI
Ta BUXVBaHoOCTI 6e3 nporpecii Ansa skoi cTaHoBUM 6 Mi-
cauis (p =0,0177), 1,5 micaua (p = 0,0067) Ta 4,5 micaus
(p=0,0207) BignosigHo. [ns u1cToi ypoTeniansHoi kapLm-
HOMM MeiaHa 6e3peLmanBHOI BIXKMBAHOCTI cTaHoBWa 17
micsLis, MeaiaH BkBaHOCTI 6e3 nporpecii Ta 3aranbHoi
BVKVBAHOCTi He 1OCSArHYTO.

06roBopeHHA

Hessaxaloum Ha Te, L0 YacTWMHY XBOPWX Ha OpraHomno-
KanisoBaHui iHBa3VBHWIA ypoTenianbHuiA pak Ce4oBOro
Mixypa MOXHa BWIiKyBaTH LLNSAXOM OpraHosbepiransHoi
Xipyprii B KOMGiHaLji 3 nepionepaviiiHoto Tepanieto (npo-
MeHeBa, ximietepanis) [2,3,5], € hakTopw, L CTaHOBMATb
3arposy XWTTio naLieHTa B pasi 36epexeHHs CM nicns
opraHo36epiranbHoro nikyBaHHs. [Jo Takvx dpakTopis Ha-
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nexartb BapiaHTHi hopmMu ypoTenianbHOro paky Ce4oBoro
Mixypa, 3okpema nnaamoumToigHun [9].

MBYK — ogHa 3 piakicHux rictonoriyHmx popm paky,
AKy BUsSBnsoTb B 1-3 % BUNagkis Bid YCiX iHBA3UBHUX
pakiB cevosoro Mixypa [10,11]. XapakTepusyetbcs arpe-
CVIBHWM LUBUAKUM POCTOM MYyXIMHW, LLIO CIPUYMHSIE PaHHE
BidAaneHe meTtactadyBaHHs [12] Ta HW3bki MOKa3HWUKK
BvkvBaHoCTi [13]. PigkicHicTb wiei dhopmmn PCM nokasaHo
y npaugsx pisHnx aBTopis. Tak, 3a 15 pokis cnocTepexeHHs
3a naujeHtamm B Hunter New England area (Asctpanis),
LLI0 CTAHOBWITO Marxe 1 MIH HaceneHHs!, BUSBMEHO NuLLe
8 xBopux Ha MBYK [14]. Y Hawwii koropTi XBOpWX Ha pak
CEY0BOro Mixypa YacTka nauieHTis i3 MNBYK craHoBuna
1,86 % (4 Bunagkw).

KniHiyHa arpecyBHa YHIKamnbHICTb MasMoLMTOIAHOT
ypoTenianbHoi kKapuyMHOMM 3yMOBJIEHA 0COBIMBOCTAMM
MOMEKYNAPHO-TEHETUYHOTO NPOINto, WO BignoBigae i
3a oHkoreHes NBYK, Mmopchonorito nyxmmHu, arpecvBHUI
XapakTep po3BUTKY XBOPOOW, i 3@ HECMIPUATNNBHUIA NPO-
FHO3 BVDKMBAHOCTI.

Y pesynbrtati MM BUAAnNeHoi NyxnMHu y XBOPKX
Ha MBYK giarHocTytoTb ypoTenianbHy KapuuHOMy
ANy3HOro MNasmMouuTOiAHOTO TUNy. Taki NyXIuHM Xa-
PaKTeEpU3YTLCA ANEY3HUM IH(INETPATUBHUM POCTOM
3 OKpEMUMU pPO3’egHaHUMU KniTuHamu. Lis xapakTepHa
po3’enHaHiCTb KMiTWH, abo BTpaTa KNiTUHHOI agresii,
o B HOpMi onocepeakoByeTbcsa E-kagrepuHom, €
(hakTopom, SAKMM MOXHA NOSICHATU HELOCTaTHIO Kore-
3MBHICTb Ta IHINLTPATUBHWIA BUMMSA N1A3MOLMTOIAHOT
ypoTenianbHOi KapuyHOMM, WO HE Mae YiTKMX Mex
[15]. CTaH kniTUHHOI po3’egHaAHOCTI € MOPGONOriYHM
06r'pyHTYBaHHAM HEMOXNUBOCTI pe3eKLii ce4oBoro
Mixypa 6e3 puauKky MicLLeBOro peLmamey.

BHyTpiLLHbOLMTONNa3MaTUYHi BaKyorTi, L0 MICTATLCS
B KIiTMHAaX NNa3mMoLMTOIAHOT ypoTenianbHOT KapuyHOMK,
MOXYTb HafaBaTu iM BUMNSAZY NEPCTHENOMIOHUX KNiTWH.
IHoai MBYK moxe 6yT MOMUIIKOBO OLjHEHWIA SIK XPOHiY-
HWI LCTUT ab0 NNa3mMoLMTOMa, LU0 B OKPEMIX BUNaaKax
ycknagHeHa ekcnipecieto CD138 [16].

Ha npuknagi 11 xsopux Ha MNBYK A. Lopez-Beltran
et al. nokasanu, WO apxiTEKTYpPHUA PUCYHOK TaKoi
NyXIIMHU Bapitoe Bif CyUiNbHUX PO3LUMPEHUX THi3g i3
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6A

3aranbHa BWXuBaHicTb (3B)
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Puc. 6. Kpusi Kannana—Meepa 3aranbHoi BixueaHocTi (A), 6e3peumnansHoi BuxueaHocTi (B) Ta BuxmuBaHocTi 6e3 nporpecii (B) nauieHTiB 3 ypoTenianbHo KapLyHOMOO 3 Mna3mo-

LMTOIAHUM ANcEPEHLloBaHHSM Ta YMCTOK YpOTenianbHOK KapLMHOMOI.
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HEeKOreavBHUMM KNiTMHaMK [0 3MilaHOro COMigHOoro Ta
anbBeOSSPHOMO POCTY; iHOAI BUSIBNSANM CMyracTy AWc-
KoresuBHy apxitektypy [16]. 3a gaHumm rictonoriyHoro
JOCTIMKEHHS, OKPEMi NMYXITUHHI KMITUHW Manmn eKcLeH-
TPUYHO PO3TaLLOBaHE SAPO Ta PSCHY €03UHOMINbHY
uuMTOoNna3My, WO HaragyBana nnasmaTuyHi KniTuHK.
BinbLWiCTb HEONMACTUYHMX KNITUH Manu sapa HU3bKOTO
abo cepeaHLOro CTyneHst atunii 3 BUNaAKoBUM siep-
HUM nneomopdiamom. IMX-3abapBneHHs aano amory
BCTAHOBUTW, LLO i NNa3MoLMTOIOHA, | NMOB’sI3aHa 3 Hew
3BMYaliHa ypotenianbHa kapLyHoma 6ynun no3MTUBHUMM
Ha umTtokepatuhu 7, 20, AE1/AE3, GATA3 Ta aHTureH eni-
TenianbHoi Membpanu [16,17], HeratueHi Ha NMCA, CDX2,
P63 Ta E-kagrepuH, a Takox 3adhikcoBaHO 30inbLLEHHS!
nponidgepatneHoro mapkepa Ki-67 >50 [18].

Y MoHoueHTpoBOMY aHanisi 52 xsopux Ha MBYK
aBTOPU BUSIBUNM BUPA3Hi reHHi MyTauii y 6inbwocTi
xBopux (n = 49). HannowwmpeHili 3 H1uX — MyTauii TP53
(n =30), TERT (n = 20) i CDH1 (n = 18). Ekcnpecito
HER?2 npoaHanisoBaHo y 18 nauieHTiB 3a 4ONOMOrOL0
IMX-gocnimKkeHHs, y TPbOX i3 HUX 3adhikcoBaHO MifBULLEHY
ekcnpecito HER2, wo nigreepmxeHa dnyopecLeHTHO
ribpuaumsadieto in situ. XXogHa myTaLis OKpeMOro reHa
He Byna 3HauyLLo NoB’si3aHa 3 KIMiHIYHUM pe3ynbTaToM,
ane myTauji B MiweHi panamiunHy (mTOR) y ccaslis,
Bknovaroun myTauii PICK3CA ta PIK3R1, nos's3aHi 3
MeHLLO TpuBanicTio BuxmBaHHs (p < 0,05). BHacnigok
MBYK nomepnu 32 nauieHtn y cepeaHbomy yepes 15
micsiuiB (aianasoH — Big 1 po 45 micauis). Lli mani nigteep-
[DKYH0Tb, Lo NBYK € arpecrBHUM riCTONOrYHUM NigTMNOM
ypoTenianbHOro paky Ce40BOro Mixypa, LLIO acoLliioBaHWiA
34aCTUMM COMaTU4HUMI FEHHUMU MyTaLisiMU, SIKi MOXYTb
CMPUYMHATY MOTO OHKOrEHEe3 Ta MpOrpecyBaHHs. [eHHi
myTauii wnaxy mTOR noB’a3aHi 3 noraHum pesynsratom
y nigrpyni navjenTis i3 NMBYK [19].

Fritsche H. M. et al. 3anponoHyBanu Teopito, 3a Ko
nnasmouunToigHa audepeHuiadis npy ypotenianbHOMY
paky moxe 6yTi noB’s3aHa 3 BTpatoto E-kagrepuHy, Tomy
B GiNbLLOCTi TakVX XBOPVX BUSIBMSKOTb M'A30BO-IHBa3NBHY
dopmy paky. B ycix Bunagkax nnasmouuToigHOM ypo-
TenianbHOro paky npenapati BuAaneHoi KapLuMHOMU
3abapeneHi Ha E-kagrepwH, i B )KoOHOMY He BUSIBMEHO
roro ekcnpecito [20].

3a pesynbratamu LOCRIOXKEHHS MOHOLEHTPOBOT
Bubipku 49 xBopux Ha MNBYK (cepeaHin Bik — 62 poku)
NoKa3aHo, O B TKAHWHI NyXJIMHW y GINbLWIOCTi XBOPWX
He Byno ekcnpecii binka reHa peTuHobnactomm (RB)
Ta E-kagrepuHy. MonosuHa xBopux nomepmv Big MBYK
B cepeaHbOMY Yepe3 23 Micsili Bif noyatky nikyBaHHS,
19 nauieHTiB 6ynu xvBi B cepeaHboMy Yepes 22 MicsLi.
ABTOpPM iALLNM BUCHOBKY, LLIO BIACYTHICTb ekcripecii E-ka-
ATepuHy MOXe Nexatyt B OCHOBI YiTKOrO FiCTOMNOrMYHOMO
BUINSAY Avckoresii, a aHomarnbHa hyHKuisi reHa RB moxe
6yt acouinoBaHa 3 po3suTkom MBYK [10].

3rigHO 3 JaHVMKM HALLIOTO JOCHIIKEHHS, A BCTAHOB-
neHHs piarHo3y MNBYK pocTaTHbO CBITNIOBOI Mikpockonii
Mikponpenapary BuaaneHoi nyxnvHm 1a IMX-goobetexen-
Hs1 ekcnpecii E-kagrepuHy. 3HaHHs LWoao MyTaLii, siki Bu-
ABneHi B TkaHuHi NBYK, 3a AaaHuMKW HaykoBOI niTepatypy,
MatoTb BaXIIMBY HAYKOBY LIIHHICTb, ane Ha NpakTuLi M1 He
BOAYAEMO Lji reHETUYHI JOCTiAKEHHS 000B’ A3KOBUMM NSt
BCTaHOBMEHHS NaTOMOriYHOro AiarHo3y Na3mMoumMTOiaHOT
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ypoTenianbHOi KapLMHOMM 5K BKpal arpeCMBHOTO NigTuny
paKy Ce4oBOro Mixypa.

Ockinbku Le pigkicHa Ta cMepTenbHa MyxmuHa 3 no-
raHuM MPOrHO30M, NaujieHTam crif NPOMOHYBaTW PaHHIO
paavkansHy LMCTeKTOMIt0. OCKinbKu YiTKUX KpaiB nyXInHu
HEMae, pe3eKLis Ce4yoBOro Mixypa 3aBXau € Hepaau-
KanbHoto [21]. Lle BUABNEHO 1 y YOTMPLOX BUMagkax,
Lo onvcany.

3a gannvn A. Lopez-Beltran et al., yci xBopi Ha MBYK
manu cTagito paky >pT2, a B 73 % BuNaakiB BUSBIIEHO
meTacTasn B niMatnyHi By3nu. BinbLwicTb nauieHTis
nomepnu Big MNMBYK B nepiog Big 2 go 11 micauis nicns
BCTaHOBMNEHHs AdiarHo3y [16]. B ycix nauieHTiB nicns
TYPCM, uni kniHiYHi BUNagKkv onucanu y i CTaTTi, BUHWK
LUBMAKWIA NoKanbHWiA peumame Yepes 1,5 micaus. Akwo
naLieHToBi He Byna BYKOHaHa HeralHa LiMCTEKTOMIS, Megi-
aHa 3aranbHoi BUXMBAHOCTI CTaHOBMIIA 6 MicsILLiB. XBOpi,
sikuM 3ginicHero PLIE, 3a gaHvumu ML manu M’s30B0-iH-
Ba3VBHY MICLIEBOMOLLMPEHY NiMEOreHHO-MeTacTaTnyHy
dopmy paky — pT3a-4N1-2M0, wo B ag'toBaHTHOMY
pexumi noTpebyBano cucTemMHoro nikysaHHs. MegiaHa
CMOCTEPEKEHHS 32 XBOPVMU MICS HEFraNHOT LCTEKTOMIT
cTaHoBuna 12 micsuis.

CvcTeMHe nikyBaHHS Ha OCHOBI NNATWHW, LLO Nepes-
6avano BBefeHHs kapbonnatuHy Ta remumtabiHy abo
kapbonnatuHy, remumTabiHy i naknitakceny, komoiHawi
6e3 nnaTuHU (Hanpwyknag, naknitakceny Ta remuntabiy)
abo HaBiTb MOHOTepanii (Hanpuknag, remumtabiy), y
naujenTiB i3 MBYK, ski He € kaHaugaTamy Ha uucnna-
TWH-BMICHY noniximieTepanito, € METOAOM NiKyBaHHS, LLO
CrpUsiE NOAOBXEHHIO CTPOKY BvKuBaHoCTi [22]. Micns
LmcTekToMii kKoMBiHOBaHa Tepanisi Ha OCHOBI MNATUHM
NpoJoBXyBana BMXUBaHICTb 6e3 nporpecyBaHHs Ta
3aranbHy BMXUBAHICTb [23].

3a faHuMn okpemux AochimKeHb, He 3adikcoBaHO
BiAMIHHOCTI 3a BXKMBAHICTHO NALiEHTIB i3 Mna3MouuToia-
HUM BapiaHTOM, SIKi OTPUMYBanu Heoa toBaHTHY XiMieTe-
panito 3 HAaCTYMHWM XipYPriYHUM BTPYYaHHSIM, Ta XBOPVMK,
KOTPUM 30iMCHANM TiNbKW XipypriyHe BTpyYaHHs [24,25].

KniHiyHO 3Hauylla 3Haxigka nonsrae B TOMY, LU0 B
nauienTiB i3 MNBYK nicns PLIE 3 npuBoay M’130BO-HEiH-
BasuBHoro PCM yacrTilue Bu3Ha4anm 36inbLUeHHs naTo-
norivHoi cTagii («upstading») MOPIBHAHO 3 XBOPUMU, SKi
Marnm «4UCTy» ypoTenianbHy kapLyHoMy 6e3 BapiaHTHWX
dopm (73,8 % npotn 52,4 %, p = 0,0244), mepiara 3a-
ranbHOi BUXXMBAHOCTI cTaHoBUNa 28 micsauis npotu 155
MicsawiB BignNoBIgHO [26]. Y JocnigKeHHi, WO 3aicHUN,
Heoap toBaHTHE NikyBaHHS N1LLE BiATEPMIHOBYBarIO BUKO-
HaHHs PLIE, i y Takuii cnocib noripLuysano nepcnekTuem
3ararnbHOi BUXVBAHOCTI.

OTxe, NNasMoUMTOIgHMIA BapiaHT ypoTenianbHoi
KapLMHOMMW — arpecyBHUIA BapiaHT, WO NOB’A3aHWN i3
MoraHUM MPOrHO30M. Y BinbLLOCTI XBOPYX 10r0 BUSIBNSIOTH
Ha Mi3Hii KNiHivHin cTagii [11], abo BiH xapakTepuayeTbes
paHHiM NOLLMPEHUM peLmayBoM nicns opraHobepirans-
HOrO XipypriYHOro nikyBaHHs, SIK 'y BCIX NaLieHTiB, KOTPi
3anyyeHi 40 LbOro AOCTiMKeHHs. PagukansHa LucTek-
ToMis Mae GyTW HeraHO 3anpornoHOBaHa Ta BWMKOHaHa
XBOPUM, Y SIKUX 3@ LaHUMM FiCTOMOr4YHOMO JOCHIIKEHHS
6ionTaTiB HM3bKOAMEPEHLINOBAHOMO YpOoTenianbHoro
M’130BO-iHBa3nBHOro paky CM BUSIBNEHO nna3mouuTo-
iOHWIA BapiaHT MyXInHW.
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BucHoBKU

1. MnasmoumnToigHWI BapiaHT Andeperuiaii ypoTe-
NiansHOT KapLMHOMM € haKTOPOM BKpal HECMIPUATIMBOIO
MPOrHO3y BVMXWBAHOCTI XBOPUX Nicns opraHo3bepiransHo-
ro MiKkyBaHHS paKy CE40BOro Mixypa MopiBHSAHO 3 YACTOK
ypoTenianbHOW kapuuHoMot. MegdiaHa nokasHukiB
3ararnbHoi, 6e3peLnanBHOI BKMBAHOCTI Ta BIKMBAHO-
CTi 6e3 nporpecii ANg NNasMoUMUTOIAHOT ypoTeniansHoi
KapLMHOMU [OCTOBIPHO TipLUi Ta CTaHOBMIM 6 MicsuiB
(p = 0,0177), 1,5 micaus (p = 0,0067) Ta 4,5 micaus
(p = 0,0207) BignosigHo.

2. BusaBneHHs nnasMoumMToigHOro BapiaHTa aude-
peHuijauii B Gioncii ypoTtenianbHOI KapLUyHOMI Y XBOPOrO
Ha paK Ce40BOro Mixypa 3yMOBHOE HEOOXIAHICTb Makcu-
ManbHO LWBMAKOI paauKanbHOI LIMCTEKTOMII Ans 3abe3-
NEYEHHS HaKpaLLWX NMOKA3HMKIB 3aranbHOi BYXKMBAHOCTI,
LLI0 CTAHOBUMYM B HALLOMY AOCRIMKEHHI 12 MicsuiB nicns
HeBiOKNaaHO! LIMCTEKTOMIT.

bioetnka

Kowmicisi 3 nTaHb 6i0eTMYHOT EKCNIEPTU3N Ta ETUKW HAYKOBMX
AochipkeHb (KA «deodanis» AYC) posrasiHyAa MaTepiaAn, HaBeAeHi

y CTaTTi, Ta He BUSIBMAA NOPYLUEHb ETUYHWX CTAHAAPTIB, BUKAGAEHNX

Y YUHHWX HOPMATUBHUX AOKYMEHTAX, BKAtOUaOUM [enbCiHChKY
AeKknapaLito, KoHBeHLjto Paan €Bponu Npo npasa AHOAMHM Ta
6ioMEeAULIMHY, Ta iHLLIKMX AOKAAbHUX NPABOBHX aKTax (MPOTOKOA BiA
15.08.2025 poky Ne 8). Yci navjent HapaAv MMCbMOBY iHGOPMOBaAHY
3roAy Ha yyacTb Y AOCAIAXEHHI.
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KapaianbHi mikcomu 3 06CTpyKui€elo Kamep cepus:
OMNM1C ABOX KAIHIYHMX BMNAAKIB i XipypriuHa TakTMKa
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MepByHHI NyXNHM CEpLA € PiaKICHOKO NaTonNoriet, @ MiKCOMM CTaHOBMATL BiNbLUICTb cepen A0OPOsKICHNX HOBOYTBOPEHD. Y
NOOAMHOKWX BUNaAKax BEMMKI MIKCOMU MOXYTb CIPUYMHATY 3HAYHI BHYTPILLIHBOCEPLIEBI reMOAVHAMIYHI MOPYLLEHHS, O iMITY-
10Tb KranaHHi Baau, cepLeBy HeoCTaTHICTL abo TpomboemboniuHi cTaHn. CBOgYacHa AjiarHoCT1Ka Ta npasuribHa XipyprivyHa
TaKTMKa MatoTb BUpILLAnbHe 3HaYeHHs Ans 3anobiraHHs daTtanbHUM yeknagHeHHAM.

Merta po6oTu — npoaHaniayBaTtyt 0cOGNMBOCTI BHYTPILLHLOCEPLIEBOT reMOANHAMIKY Y NaLieHTiB 3 MiKCOMaMW, LLO CMIPUYUHATb
0OCTPYKLIiH0 KaMep cepList, Ta OMM1caTy BAaCHi KMiHiYHi CNOCTEPEXEHHS ANs OLiHIOBaHHS e(PEKTUBHOCTI ONepaTUBHOI TAKTUKK.

Marepianu i meToau. HaBeeHo ABa kniHiYHi BUNagky MiKCOM cepLisi BENMKUX PO3MIpIB, LLO 3yMOBIIHOBANM 0BCTPYKLitO MiBKX i
npaBux kamep. 3QINCHANN KOMMNEKCHE OLHIOBaHHS KNiHIYHUX CUMNTOMIB, @HUX IHCTPYMEHTarbHUX AOCHiZKeHb (TpaHcTopa-
KarnbHoi Ta TpaHcesodareansHoi exokapgaiorpadii, KT-aHriorpadii) i pesynbrartiB XipypriyHoro nikyBaHHs. INatomopdonoriyHy
BepudikaLlito AiarHo3y 3giiCHEHO LLMSXOM FCTONOrYHOTO JOCTIMKEHHS BUAANEHUX YTBOPEHD.

Pe3syastati. B 060X NaLieHTiB BUSIBMEHO riraHTChbKi MIKCOMU 3 BUPaXXeHO 0BCTPYKLIEH BIATOKY KPOBI, LLIO CNIPUHVHSANY TSRKKY 3a-
ZVLLKY, NereHeBy rinepTeH3ito Ta 03Haku 3acTilHoOi cepLeBoi HepgocTaTHocTi. OBoM nauieHTam BUKOHAHO YCNilLHi OnepaTuBHI
BTPYYaHHS: Y NepLIOMY BUNaZKy — Mikcoma niBoro nepeacepAs 3 nponabyBaHHAM Y BUXIOHUIA TPaKT NiBOMO LUNYHOYKa, Y
Apyromy — Barato4acTo4koBa MikCoMa NpaBoro nepeacepas, Lo 0bTypyBana rupro HWKHbOI MOPOXHUCTOI BEHW Ta NpaBuin
aTPIOBEHTPUKYMSIPHWI OTBIP. [JOTpUMYHOUMCL CTpaTerii napanenbHOro LTYYHOro KpoBooGiry Ta iHAMBIAYyanbHO BU3HAYEHOro
ZOCTYMy, LOCAINM MOBHOTO BUAANEHHs NyXnuH i cTabinisavii remoguHamikv 6e3 nicnsionepauiitix ycknagHeHs. [ictonorivHe
[ocnimpKeHHs nigTBepanno o6posikiCHWIA XapaKTep YTBOPEHb.

BucHoBku. KapaiarnbHi Mikcomm BENMKMX pO3MIPIB, LLIO CNIPUYMHSIKOTH FeMOAMHAMIYHO 3HauyLLy 0BCTPYKLI0 Kamep cepLis, MOXYTb
NPU3BOAMTY [0 TSKKUX MPOSIBIB CEPLEBOi HELOCTATHOCTI Ta CTaHOBUTM Ge3nocepeHio 3arposy xuTTo. Exokapaiorpacis
— MPOBIAHUIA METOZ AiarHOCTWKY, O Aa€ 3MOry BU3HAYNTK PO3TaLLyBaHHs, PO3MIpY Ta PyXnMBICTb YTBOPEeHHS. XipypridHa
pe3ekList 3 NaToMOpcONIOriYHUM KOHTPONEM € METOLOM BUBOPY, OCKinbki 3abe3neyye BUCOKWIA PiBEHb BUXWBAHOCTI Ta
MiHIMarnbHU pU3NK peLMamBy.

Cardiac myxomas causing chamber obstruction: report of two clinical cases
and surgical management

V. V. Osaulenko, V. 0. Hubka, K. 0. Chmul, S. Yu. Nakonechnyi,
R. I. Budahov, Yu. M. Avramenko

Primary cardiac tumors are rare, and myxomas account for the majority of benign neoplasms. In uncommon cases, large myxo-
mas can cause significant intracardiac hemodynamic disturbances that mimic valvular defects, heart failure, or thromboembolic
conditions. Timely diagnosis and appropriate surgical management are essential to prevent life-threatening complications.

Aim. To analyze the features of intracardiac hemodynamics in patients with myxomas causing chamber obstruction and to
present own clinical observations for evaluating the effectiveness of surgical tactics.

Materials and methods. Two clinical cases of large cardiac myxomas causing obstruction of the left and right heart chambers
are presented. A comprehensive assessment of clinical symptoms, instrumental studies (transthoracic and transesophageal
echocardiography, CT angiography), and surgical outcomes was performed. Histopathological verification of the diagnosis
was obtained through microscopic examination of the resected tumors.

Results. In both patients, giant myxomas with pronounced outflow obstruction were identified, manifesting with severe dyspnea,
pulmonary hypertension, and signs of congestive heart failure. Both patients underwent successful surgery: in the first case
— a left atrial myxoma prolapsing into the left ventricular outflow tract, and in the second — a multilobular right atrial myxoma
obstructing the inferior vena cava and the right atrioventricular orifice. The use of parallel cardiopulmonary bypass and indi-
vidually selected surgical access ensured complete tumor excision and stabilization of hemodynamics without postoperative
complications. Histopathological examination confirmed the benign nature of the tumors.

© The Author(s) 2026. This is an open access article under the Creative Commons CC BY 4.0 license
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KAIHIYHMK BMNAAOK

Conclusions. Giant cardiac myxomas causing hemodynamically significant chamber obstruction can lead to severe heart failure
and pose an immediate threat to life. Echocardiography remains the leading diagnostic method that allows determining the
size, location, and mobility of the tumor. Surgical resection with subsequent histopathological verification is the treatment of
choice, providing high survival rates and a minimal risk of recurrence.

HoBOyTBOPEHHS cepus € piaKiCHAMW, CTAaHOBNSATb NULLE
0,0017-0,02 % BunagkiB y CTPYKTypi KapgionoriyHoi
natonorii. KapaianbHi mikcomn (KM) — HainoLumpeHiLui
[L0BPOSKICHI NEPBMHHI MyXITMHU CEpLS, L0 CTaHOBNSATb
50 % ycix Bunagkis HoBoyTBOpPEHD [1,2,3].

KM noxogsThb i3 NPUMITUBHUX MAOPUNOTEHTHUX Me-
3eHxiMarnbHMX CTOBOYPOBUX KNITWUH B OBanbHil ML i €H-
fokapai cepust. Lli kniTvH1 MOXYTb YTBOPIOBATY YACTIEHHI
me3ofepMarbHi MiHil, Sik-0T 0cTeobnacTy, XOHAPOLMUTH,
aAMNOLMTI, MIOLMTY Ta CYAMHHI KNiTUHK [4]. KM 3a3Buyan
BUHUKAOTb NOOAMHOKO B niBomy nepeacepdi (J1M)—75 %
Bunagis, y npasomy nepeacepai (MM)—10-20 %, y wny-
Houkax cepus — 5 % [5)]. BinbLwicTb nauieHTiB — Monopi
ntoau, 3a3smyait Bikom Big 30 go 60 pokiB; cepen XBOPUX
HE3HaYHO BinbLue XiHOK [6].

LWoao kniHiYHOro crnekTpa 3axBOPHOBaHHS, TO PO3-
Pi3HsII0Tb 0BCTPYKTUBHI YCKNaAHEHHS, TPOMBoEMOOoNiYHI
SIBULLIA Ta KOHCTUTYLINHI CUMNTOMM 3anexXHo Bif po3Ta-
LUYBAHHS1, PO3MIpY Ta PYXIMBOCTi MyXIMHHOIO YTBOPEHHSI.
Benuki KM MOXyTb CPUUMHWTI (DyHKUIOHANbHY aTpio-
BEHTPUKYNAPHY KranaHHy obCTpyKLuito, WO Npu3BoaUTh
[0 3aCTilHOI cepLeBOi HEAOCTATHOCTI Ta NMereHeBoi
rinepTen3ii. KM, Lo noxoauTb 3i LWyHO4Ka, MOXeE npu-
3BECTY 0 0OCTPYKLiT BYXiGHOrO TPaKTY NiBOTO LLAYHOYKa
(BTJILL), CniprymnHso4m HENPUTOMHICTL | panToBy CepLieBy
cmepTb. TpomMB6oemboniyHi ABMLLA BUHUKAKOTL BHACTTIAOK
cucTemHoi embonisaii noBepxHeBUX TPOMBIB abo dpa-
TMEHTa MyXIMHU Ta MOXYTb NPU3BECTM [0 iHCYnbTY abo
iLleMi4YHUX YCKNagHeHb.

3 ornagy Ha reTeporeHHICTb KMiHIYHUX CMMNTOMIB
i BUCOKWUI pU3UK PO3BUTKY (haTanbHWUX YCKIagHEHb,
HeoOXigHi LBMAKA AiarHOCTVKa Ta MiKyBaHHS, amxe Le
Mae BupillanbHe 3Ha4YeHHs! Ans NOKpaLleHHs NPOrHosy
Ta SKOCTi XWUTTS navjeHTis [7,8].

Exokapgiorpadist € onTuManbHUM AiarHOCTUYHUM
MeToOM 0OCTEXEHHS NaLieHTIB, a XipypriyHa pesekuis —
MeToAoM Brbopy Ans 3anobiraHHsA BUHUKHEHHIO HA3BaHVIX
ycknagHeHs [9,10].

Merta po6otu

lMpoaHanisyBaTy 0COBNMBOCTI BHYTPILLHBOCEPLIEBOI re-
MOAMHAMIKV Y NALEHTIB 3 MiKCOMaMK, L0 CMIPUUMHSIOTH
00CTpyKLit0 kKaMep cepus, Ta onMcaTy BacHi KNiHiYHi
CMOCTEPEXEHHS NS OLiHI0BaHHS e(DEeKTUBHOCTI onepa-
TWBHOI TaKTWKW.

Martepianu i meToAU AOCAIAKEHHA

Y uin cTatTi onncaHo Aga Bunaakv KM Benuvkux posmipis,
O CMPUYMHANM FeMOAMHAMIYHO 3HauyLLy 0OCTPYKLito
niBYX i NpaBwX BiAAINIB cepLisl, HaBeAEHO KniHiYHi ocobnu-
BOCTi Ta XipyprivHy TakTWKy BEAEHHS NaLieHTiB.

Komitet gocnigHuubkoi pagn KHIM «3anopisbka 06-
nacHa kniHiyHa nikapHs» 30P gaB 4o3Bin Ha 3AiiCHeHHS!
LOCTiMKEHHS 3 JOTPUMaHHSM YCix BI0ETUYHNX CTaHaapTiB
(npotokon Big 1 nunHa 2025 poky Ne 7). Yci nauieHTu
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nianrcany iHpopmoBaHy 3rofy Ha y4acTb y AOCTIMDKEH-
Hi Ta onpautoBaHHS MepcoHamnbHUX AaHuX, nybnikauito
AHOHIMI30BaHMX JaHWX Y HAyKOBUX MpaLsx.

PesyAabTati

KniHiunni Bunapok 1. MaujeHT B. Bikom 54 poku 3Bep-
HYBCS 1O KapZiornora 3a MicLleM NpOXMBaHHS 3i ckapramm
Ha 3auLLKy Y CTaHi CMOKOK, KOTpa nocviioBanacs npu
MiHiManbHOMY i3V4HOMY HaBaHTaxeHHi. Lii cumntomm
BiJYyBaB NPOTAroM 2 MicsLiB.

Mig yac exokapgiockonii B naujeHTa BUSIBNEHO py-
XOMe YTBOPEHHS poamipamu 57 x 37 MM, LLO YaCTKOBO
nponabysano B NOPOXHWHY MIBOTO LLYHOYKA Ta pO3LLK-
peHuii ctoBByp nereHeBoi apTepii. [MauieHTy npuaHayeHo
KOHCyInbTaLilo Kapgioxipypra, BCTAHOBMIEHO AiarHo3
Tpomboembonii nereHeBoi apTepii 3 pyxoMum TPOMEOM
MIBOrO LUMYHOYKA.

B ymoBax BigaineHHs kapgioxipyprii KHIM «3anopisb-
ka obnacHa kniniyHa nikapHs» 30P BUKOHAHO NOBTOPHY
TpaHcTopakanbHy exokapgiorpadito (TTE, puc. 1).
BusBneHo pyxome rinogeHcHe 06’eMHe yTBOPEHHS
po3mipom 57 x 23 MM, LLO NPYKPINneHe A0 CepeaHboi
TPETUHU MKLLITYHOYKOBOT NEPETUHKN KOPOTKOK HIXXKOHD
Ta MpOXoAMIo Yepes CTyrKk1 MiTpansHoro knanaHa (MK)
y NMOPOXHUHY MNIBOTO LUMYHOYKA 3 03HaKamm oBCTpyKLii
BTJILL. Kpim TOro, BUSIBNEHO O3HAKW MEpeBaHTaXEHHS
niBoro wnyHoyka o6’emom (E/E’ 18,30) Ta BMCOKOI
nereHeBoi rinepTeHsii (CMCTONIYHMIA TUCK Y NEereHesil
aptepii 50 Mm pT. cT.), 36inbLweHHs iHaekcy o6’emis T i
MM — 65 mn/m?Ta 51 Mn/m? BigNoBiAHO.

MpunycTnM BUHMKHEHHS Mikcomu T, wo cnpuyu-
Hsina 06CTPyKLit NIBOro aTpioBEHTPUKYNSPHOMO OTBOPY
Ta BTJILU. MauieHTa rocnitaniaoBaHo A/s eKCTPEHOrO
0MnepaTVBHOIO BTPYYaHHs!, 3Baxato4m Ha BUCOKUI pU3NK
panToBOi cepLeBOi CMepTi Ta CUCTEMHOI emboni3aLii.
KniHiYHO BM3HaYeHO BUpaxeHy 3aAMLLKy y CTaHi Cno-
KOK Ta Npwv MiHiMansHOMY (i34HOMY HaBaHTaKEHHI,
3HAYHI HabPSKN HWXKHIX KIHLIBOK, aKLEHT ApYroro TOHy
Hag aopToH.

Mig Yac peHTreHomnoriYHoOro 0BCTEXEHHS OpraHiB
TPyOHOI KIITKV BUSIBNEHO 36ara4eHHs! NNereHeBOro pUCYHKY
y NMPUKOPEHEBYX i HYXKHIX Biaainax 3 0b6ox 6okiB, a Takox
PO3LLUMPEHHS TiHi cepus BHAcMigoK 30inblUeHHs NiBuUX
BigAinis. Enekrpokapaiorpama nokasana HopmarnbHum
CHHYCOBWIA puTM. 3a pesynsTatamu nepegonepawinHol
KOpPOHApHOI aHriorpadii, BUSIBNEHO He3HauHi AMGY3Hi
YPaXXEHHS y MpaBii KOPOHAPHIN apTepii 3i CTEHO30M Y
cepeaHbomy cermeHTi o 40-50 %, He 3adikcoBaHO
03HaKu Backynapusauii nyxnuHn. BeHntpukynorpadis He
[ouinbHa Yepes NOTEHLiHUI pusnk embonii.

3Baxaroun Ha OTpMMaHi AaHi, NauieHTy peKkoMeHI0-
BAHO OrnepaTuBHE BTPYYaHHS — XipypriyHe BuAanNeHHs
HoBOYTBOPEHHS J1M B ymoBax LLTY4HOro kpoBoobiry (LLIK).
BpaHui xBopuii HaginLWoB 4O onepaLiiHoi.

Mig yac iHTpaonepadiiHoi TpaHce3zodareansHoT
exokapgiorpadii (TEE) 3 TkaHuHHOI gonneporpadieto
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Case report

3A 3B

4A 4B

4c 4D

Puc. 1. TTE, anikanbHa 4oT1pboxkamepHa noauisi. Pyxoma oaHopigHa rinoexoreHHa maca y M, wo npukpinneHa [o MiXLWnyHouKoBoi nepeTHku Ta nponabye yepes MK.
Puc. 2. IHTpaonepaLiitia TEE B anikanbHiit n'aTukamepHir nosuuii — pyxnuea maca JM, Wwo npu3soauTh 40 NPUCKOPEHHS noToky y BTTILLL.
Puc. 3. IHTpaonepaL|iiHuin BUrMsA BUAaNEeHoro Makponpenapary HoBoyTBopeHHs J1M Ha HiXLUi 3 AiNSHKOI0 MiXnepeacepaHoi NepeTUHKN, WO CKNaaaBcs 3 ABOX YaCTUH.

Puc. 4. Mikpockoniunuii Burnsia BuaaneHoi Mikcomu J1M. 3aGapeneHHsi reMaTokcuniHOM Ta eo3nHom, 36. x40, x20, x10, x5.
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BUSIBNEHO OHOPIAHE Ta PyXOMe YTBOPEHHS, LU0 CKNa-
Janocs 3 ABOX YaCTUH Ta YacTKOBO Nponabysaso Yepes
MK i cnpuunnsino obctpykuito BTIILW (puc. 2).

[nsa goctyny [0 cepLs BUKOHAHO MOBHY NOB3A0BXHIO
cepeavHHy cTepHoToMito, napanensHoro WK gocsrHyto
3a [10NOMOrol aopTanbHoi Ta GikaBanbHOI kaHoNALUT
BEPXHbOI Ta HMKHLOT MOPOXHUCTMX BEH. KapaionneriyHoi
3yMUHKM CEPLIA JOCAMHYTO 3 BUKOPUCTAHHSIM XONOZ40BOrO
¢hapmakonoriyHoro poaumHy Kycragion®.

Mig Yac ornagy BM3Ha4YeHo WwaponodibHy dop-
My Cepusi, pO3LLUMPEHU KOHYC NereHeBoi apTepii 4o
40-42 mm. Poskputo MMM: cTynku Ta ¢ibposHe KinbLe
TpucTynkosoro knanaHa (TK) He 3miHeHi, Bi3yani3oBaHO
KOHTYP MyxNnMHU. 3 TpaHccenTanbHUM AOCTYNOM [0
JIMN BuUciveHO AiNAHKY MiXnepeacepaHoi NeEpPeTUHKK,
3 KOTPOi pocna nyxnuHa, yTBOPeHHs BuaaneHo. Myx-
fIMHa cKnaganacs 3 OBOX YacTuH, 30BHILLHIN po3Mip
nepwioi — 55 x 25 x 35 mm, gpyroi — 25 x 20 x 30 Mm
(puc. 3).

Mig Yac noganbLuoi pesisii MK 3Ha4HoOl gunatauii
(hibpo3HOro KinbLs HE BUSBNEHO, MPOTE BidyanizoBaHO
posLenneHHs 3agHboi cTynku MK, winicHicTb KoTpoi
BiJHOBWN MOOANHOKVMM BY3MOBUMM LLBAMU.

Buxia 3 onepawii 3aifcHunm 3a cTaHaapToM kapgio-
XipypriuHux BTpyyaHb. 3a pesynsratamu TEE Gesnoce-
PEnHbLO NiCns 3aBepLUEHHSI OCHOBHOIO eTany BTPYyYaHHS,
niaTeepmkeHo, Wwo B JMN Hemae 6yab-sKoi 3anuLwKoBoi
BHYTPILLUHbOMOPOXXHWUHHOI Macu Ta HopmarnbHy (OyHKLtO
MK. Yac nepeTtnckaHHs aopTy Ta LWTYYHOro KpoBoObiry
cTaHoBMB 19 xB Ta 46 XB BignoBigHoO, cepeaHin apTtepi-
anbHU TUCK MiATPUMYBanu Ha pisHi 70-80 mm pr. cT,,
[OCArHYTO NOMIPHOI CUCTEMHOI FiNOTepMil — Ha PiBHi
34 °C. MaujeHT ekcTyb6oBaHM Ha onepauinHoMy CToni
Ta nepeBeaeHWi 10 BiadineHHs iHTEHCUBHOI Tepanii Ans
Llinogo60oBOro MOHITOPUHY.

Bunanere HoBoyTBOpeHHs JM nepegaHo ao nabopa-
TOpii NAaTONOrYHOT aHaTOMIT KniHiky. MakpocnoniYHui onuc:
YTBOPEHHS Ha HXLi po3mipom 6,5 % 6,0 x 3,5 cm 3 rmaakoto
NOBEpPXHEL0, KenenoaibHe, Cipo-3eneHyBaToro Konbopy 3
MHOXVHHVMI KPOBOBUIIMBaMM, Ha po3pisi — Cipo-3eneHy-
BaTOro KOMbOpy 3 ocepeakamu Binyeatoi TKaHVHK AeLlo
yLinbHEHOT KOHeUCTeHLUii. MaToricTonoriyHe AocnimKeHHS
niZTBEPAMIO AiarHo3 MIKCoMu cepus (puc. 4).

MikpockoniyHuii OMUC MYXAUHKU: TKaHWHA npefa-
cTaBneHa nponidepauieto KNiTuH, WO YTBOPIWTb
TSXI, rHi3ga, TyOynonodibHi CTpyKTypu, SiKi 0TOUYHOTh
cyauHu abo audy3HO po3TalloBaHi B MiKCOifHIN
CTpOMi. TyXnuHHI KNiITMHW MalTb OKPYrNy, OBanbHY,
noniroHaneHy, BepeteHonogibHy, sipyacty dopmy 3
6nigymn sapaMu Ta CBITNO-POXEBOK LUTOMIA3MOI0.
BusiBneHo 6aratosiaepHi oopmu. BusHauyeHo YncrneHHi
i CBIXIi, i 3acTapini KPOBOBWIMBY 3 Ni3OBAHUMU epy-
TpoumTamu. Y NyXSMHHIA TKaHWHI BUSBNEHO PO3CisiHI
YyucneHHi Makpodaru, 3aBaHTaXeHi reMocuaepuHoM,
Ta ocepeakoBo-andysHy nimdoiaHy iHdinbTpauio. Y
Kpato pe3eKLii BU3HAYEHO YiTKy MEXy MK MyXIMHOK
Ta NpunernMM Miokapaom.

MicnsionepauiiHuin nepion MUHYB 6e3 ycKknagHeHb,
nauieHTa BUNMCaHO AodoMy Y cTabiflbHOMY CTaHi Ha
10 geHb 6e3 byab-akux cumnToMiB. KOHTponbHi ornsaam
3annaHoBaHo Yepes 1, 3 i 6 MicsLiB Ans CNOCTEPEKEHHS
Ta BUKIMOYEHHS peLyamBy.
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Puc. 5. TTE, yotupboxkamepHa nosuuisi. Okpyrme GaratoyacToukoBe HOBOYTBOPEHHS MM posmipamu

52 x 47 MM, L0 CKNafiaeTbCs 3 KinbKox YacTuH i nponabye Yepes TK.

KniHiunui BUnapok 2. MauieHTka B. Bikom 59 pokiB
MPOTArOM OCTaHHIX 2 POKIB Mana Ckapru Ha 3afuLuKy
npy MiHiManbHOMY (Pi3M4HOMY HaBaHTaXeHHi, Bupa-
XeHy crabkicTb Ta «nepeboi» y poboTi cepug. Mig yac
MEOMYHOTO Ornsiay (Yepes3 NoripLIEHHS! CTaHy MPOTSOM
OCTaHHbOrO MiCsLA) BriepLle MEeTOAOM YNbTPa3ByKOBOI
AiarHocTvkv y NopoxHuHi Ml BUSBNEHO pyxoMy CTpyk-
TYpY, WO hikcoBaHa A0 rMpra HWKHLOI NOPOXHUCTOI
BeHw (HIMB).

[Ons poobCTexeHHs nauieHTKy HanpasneHo [0
nikapsi-kapgionora kniHikv. 3a pesyrnbsratamMmu exokapaio-
rpadii, y nopoxHuHi MM BU3Ha4eHo fodaTtkoBe pyxome
HOBOYTBOPEHHS BENUKMX poamipis (06’emom o 100 mn),
L0 Mae GaraTo OKpemMmux pyXoMux HacTok i chikcoBaHe 10
rupna HMB (puc. 5).

3a Bisyanisauli€to B MaLieHTKM HEMOXITBO BUKIKOYUTU
yacTkoBy (8o 50 %) okrio3ito NpaBoi rinkv nereHeBoi
aptepii. CtaH TK cknagHO OUiHUTM Yepes noraHy Bi3y-
anisaujto, NpoTe Ha Krnanawi BU3Ha4YeHo perypritauito 3
CTYNeHs, AiarHOCTOBAHO BUCOKY NereHeBy rinepTeH3ito 3
CUCTOMIYHUM TUCKOM Y NereHesii apTepii 56 Mm pT. CT,,
avnartauito MM i wnyHouka.

MavuieHTKy NPOKOHCYNLTYBaB kapgioxipypr, 3a abco-
MIOTHAMU NOKa3aHHAMU 10 EKCTPEHOTO ONepaTMBHOMO
BTPYYaHHs BOHA rocnitaniaoBaHa 4o KapaioxipypriyHoro
BianineHHs KHIM «3anopisbka o6nacHa kniHiyHa nikapHs»
30P.

Mip Yac ornsgy BU3HAYeHO BUPaXKEHY 3aayXy, MOMip-
HUIM LjaHO3 Crn30BMX 0BOMOHOK ryb, KiHUMKIB nanbLis,
HabpsIKM HUXKHIX KIHLIBOK, PO3LUMPEHHSI BEPXiBKOBOTO
MOLUTOBXY Y LIOCTOMY Mixpebep’i 3niBa, pO3LWMPEHHS
MeX ceplsi cnpasa. AycKynbrallist Jana 3Mory BUSIBUTU
KOPOTKUI CUCTOMIYHWIA LUYM Hag Me4yonodibHuM Bigpo-
CTKOM, BUP@XXEHWIA aKLEHT ApYroro TOHY Haf, NereHeBo
apTepieto. 3a pe3ynsratamm nepegonepavwiiHoi enekTpo-
Kapziorpamu, BUSIBIIEHO aTUMNOBe TPINoTiHHS Nepeacepab
i3 pisHMM cTyneHem AB-6nokaau. PesynbraTty iHBasvBHOI
KopoHapoaHriorpadii nokasanu HesHauHi AnudysHi ypa-
XEHHS nepeaHbOT MKLLMYHOUKOBOI apTepil 3i CTEHO30M Y
cepenHboMy cermenTi 10 30-40 %, Tomy HeobxigHoCTi y
[0[aTKOBOMY LLYHTYBaHHi KOPOHAPHWX apTepiii He Gyro.
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7A 7B

8 Puc. 6. KT i3 BHYTpiLLHbOBEHHUM KOHTPACTyBaHHAM. BUSIBNEHO BENWKy, YiTko OKpecneHy
oBarnbHy rinoaeHcHy macy B M.

Puc. 7. IHTpaonepauiiinin Burnsg HoBoyTBopeHHs M1y dopmi rpoHa BuHOrpagy.
A: HOBOYTBOPEHHS, Lo 3arimae IT; B: BuaaneHa nyxnuHHa mMaca.

Puc. 8. TTE, 4oTupboxkamepHa noauisi. Y nicnsionepaliiiHoMy nepiogi y kamepax cepus
BHYTPILLHBOMOPOXHUHHUX YTBOPEHb HEMAE.
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Mig yac komn’'totepHoi Tomorpadii (KT) rpyaHoi knitku 3
BHYTPILUHBOBEHHUM KOHTPACTYBaHHAM NiATBEPIKEHO
BENUKE, YiTKO OKpecrneHe, oBanbHe rinofeHcHe yTBO-
peHHs B npocsiTi MM y CTpyKTypi 3 KanbuyHaTamu, Lo
HE HaKOMu4ye KOHTPACTHY PEYOBMHY, PO3MIPOM Malixe
52 x 43 x 54 mm, nponabye B ruprno HMNB go 11 mm
(puc. 6).

YTBOPEHHS MOLUMPIOBANOCs A0 OCHOBMW MEreHeBol
apTepii 3 03HaKamn HemacvBHOI Tpomboembonii ii rinok
(iHoexkc Minepa — 1). KoHcuniym yxBanuB pilleHHst Npo
€KCTpeHe onepaTuBHE BTPyYaHHs y AeHb rocnitaniawii,
naLieHTKy MPOOMEepOBaHO 3a XWUTTEBUMY NOKa3aHHAMM.

IHAYKLUjto HapKo3y BUKOHAHO Mg KOMBiHOBaHO aHe-
CTesieto 3 3aCTOCyBaHHAM Orokaam NMOLLMHM M'S13a-po3-
rMHaya crivkum (erector spinae plane block) ans aHxeHHs
BMPaXXeHOCTI nicnsionepadiiiHoro 6orio. Micns BUKOHaHHS
[OCTYyMy [0 CepList i3 3aCTOCYBaHHSM MOBHOI NMOB30BX-
HbOI CEPeAMHHOI CTEPHOTOMII OTPUMAHO CyAWUHHUIA JO-
CTYN Ha CTerHi; 3ararnbHy CTErHOBY BEHY KaHHMIbOBaHO
3a metoaukor CenbauHrepa. Mepukapa NO300BXHLO
PO3KpKIK, Ha CHOHI MeaNKaMEHTO3HOI Teparnii MpoBeAeHO
KOpeKLUito 3MiH reMoguHamiku. 3AiNCHUNN TpaguUinHy
KaHIONALII0 BUCXIBHOI aopTh Ta BEPXHBOI NMOPOXHUCTOI
BeHu. KaHtonsuis HINB HemoxnnBa Yepes nepesaxHe
po3TallyBaHHS MyXNWHK B il AinsHui. MNanbnatopHo
330BHi BM3HAYEHO riraHTCbke HOBOYTBOPEeHHS I, Bi3y-
anbHO BU3Ha4YeHO 00’ EMHE NEPEBaHTAXEHHS nepeacep-
I8, TPINOTiHHA Nepeacepab Taxi-opmu. Yepes nabinbHy
remoamHamiky BupilleHo posnodatu LUK 6e3 kaHtonswii
HUXHBOI MOPOXHWCTOI BeHW. Ha cepui, Lo npautoe, 6e3
OXOnomKeHHs poskpuTo MI1: BisyanisoBaHO HOBOYTBOPEH-
HS1, L0 330BHi BUIMSAAN0 SK rpoHa BUHorpagy (puc. 7),
3aranbHui po3mip — 55 x 45 x 35 mm. BetaHoBneHo, Wwo
YTBOPEHHS (hikCcoBaHe Ha HiXLUi [0 nepeaHboi CTiHku M1
oppasy Hapg rvpnom HIMB, o6Typye npaBuii aTpioBeH-
TPVKYNAPHWIA OTBIP | BUCTYNae y NMOPOXHWHY NpaBoro
LunyHouka, ctaHoensaum 40-50 % npoctopy.

MakponpenapaT BMAaneHoro HOBOYTBOPEHHS:
nyxXnuMHa KnacteponogioHoi hopmu, TEMHO-BULLHEBOTO
KOIbOpY, KENenoaibHoi CTPYKTYpH, 3MiLLaHOT LLNbHOCTI.
Micna BMOaneHHs HOBOYTBOPEHHS BUCIYEHO TKaHUHY
nepescepas pa3oMm i3 HiKKOH, Micrns Lboro 30Hy pocTy
MyxI1HY 0BpobrneHo AiatepMoKoarynsLieto.

Mig yac noganbLUol peBisii NTOPOXHWUHKU Nepeacepas
BCTaHOBINEHO, WO cTynku TK 36epexeHi, ane ibpo3He
KinbLie gunartoBaHe. Y TpUKycrigansHy nosuuito cimoma
M-noaibH1MK LIBaMVM Ha Npoknaakax ikcoBaHO XKOPCTKE
onopHe kinble 30 po3mipy. Hagani ans npodinaktukm
eMOOMIYHMX yCKNagHEeHb, 3BaXat4yu Ha MOpPYLUEHHS
CepLEeBOro PUTMY, BUKOHAHO XipypridHe 3akpuTTS BYLLOK
MM Nr. JopaTkoBo nicnst po3kpuTTs CTOBOYpa NereHeBoi
apTepii 3a gonomoroto acniparopa anapara LUK BukoHaHO
PEBI3it0 rvpra npaeoi Ta NiBoi rinok, TPOMOOTUYHUX YTBO-
peHb He BusiBNeHo. MiokapaianbHui enekTpog nigwuto
[0 NPaBOro LLTYHOYKA.

Buxig 3 onepadii 3gincHeHo ctaHgapTHO. TpuBanicts
napanensHoro LUK ctaHoBuna 79 xB. 3a pesynsratamu
TEE nicns ocHOBHOrO eTany onepaLii, He BUSIBNEHO
3aMLLKOBOI Macu y MOPOXHUHAX CepLs Yy 3HauyLLol
naronorii knanaxie. licns MeankameHTo3HOI Tepanii
remoauHamika crtabinisosaHa. 3piicHeHo remocTas,
YLIMBaHHS Nepukapaa By3nOBUMU LUBaMU; B MOPOXKHU-
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KAIHIYHMK BMNAAOK

Hy nepukapga Ta CepefoCTiHHA BCTaHOBMEH ApeHai
Ta BMKOHAHO MOLUAPOBE BIAHOBMEHHS paHW rPyaWHW.
MNicns gonatkoBoi MeaykaMeHTO3HOI Tepanii nawieHTKy
ekcTyboBaHO Ha onepauiiHoMy CTofi; Npu CTabinbHin
reMoauHamili, rasax KpoBi, NaLieHTKy nepesefeHo J0
BiOAINEHHS IHTEHCUBHOI Tepanii.

MicnsionepadiiHuin nepiog BiGHOCHO CTabINbHWIA.
FABuLLia flekoMneHcaLlii KpoBoOGiry MOCTYMOBO yCyBanmues
Me[UKaMEHTO3HO. 3AiiCHUNM KOHTPOMbHE exokapgio-
rpadiyHe 0BCTEXEHHS, JOAATKOBUX TIHEN Y MOPOXHUHI
npaBoi Ta NiBOi kKaMep cepusi He BUSIBNEHO, KnanaHu
(yHKLiOHYBan® HOpManbHO, BU3HAYEHO 3amnuLIKOBY
MiHiManbHy TpuKycniganeHy perypritavito (puc. 8).

[liarHo3 mikcommu cepust NigTBEPMKEHO 3a pe3yrb-
TataMu ricTonaTonoriyHoro AocnigpkeHHs. lMNavuieHTky
BUNMcanu y ctabinsHomy CTaHi Ha 11 aeHb nicns onepali.

06roBopeHHA

Mikcomu — Lie Me3eHxiManbHi xenaTtuHonoaibHi nyxnu-
HW, LLO CKNaAaloTbCs 3 KNiTWH, BOYOOBaHMX y CTPOMY,
Haraty Ha rnikozamiHornikaHu. binbLicTs MikcoM MaloTb
rnagky NoOBEPXHIO, Xo4Ya Maike TpeTuHa Mae nyxky abo
BOPCWHYACTY NMOBEPXHIO, LLIO CPUYMHSE BUCOKWIA PUUK
embonisauii [6]. BoHn BapitoloTb 3a po3mipoM — Bif
mManux (MeHwe Hix 1 cM y aiameTpi) 4O MacBHUX (80
10 cm). Mopdonorisi uMx yTBOpeHb TaKOX Bifpi3HS-
€TbCS: ABi TPETWHM BUMAAKIB — HbXKONOZiIOHI Mack, Lo
MOXyTb npoHukatn yepes MK abo TK nig yac cuctonm,
3yMOBITHOI0YM OBCTPYKLIIO; peLUTa MikCoM MeHLL Mobinb-
Hi, acouifioBaHi 3 BULLMM pu3nkoM embonisauii yepes
Kpuxky npupogy [11].

Y Halmx CrocTepexeHHsX obuasi MikcoMn — BEnuK
yTBOpeHHs (6,5 cm i 5,2 cm y piameTpi), ane manu pisHy
mopcpororiyHy 6ynosy. Mikcoma JTTN Mana rmagky, WinsHy
MOBEPXHIO Ta BY3bKY HDKKY, LLO 3yMOBIIOBANO ii 3Ha4Hy
PYXOMICTb i nepiognyHe NpoHukHeHHs Yepe3 MK nig yac
[LiacTonu 3 po3BUTKOM TpaH3UTOpHOi 0bcTpykuii. Mikcoma
MM xapakTepusyBanacs BinbLu NyXkol CTPYKTYPOIO 3
AiNsiHKamn BOPCUHYACTOI MOBEPXHI, LLO MpUKpinieHa wu-
POKOIO OCHOBOHO [10 MDKMEPEACEPAHOi NEPETUHKM; Lie Cripu-
YMHSAMO PU3MK TPOMOOYTBOPEHHS Ta embonisauii. OTxe,
BUSIBMEHI MOPONOriYHi O3HaKW Y3ropKyHTbCS 3 AaHNMK
¢haxoBoi nitepaTtypy Npo 38’A30K MiXK TUMOM MPUKPINAEHHS
MIKCOMM, Ti pyXOMICTIO Ta reMOAMHaMIYHMK HacnigKamu.

PesyntaTii HaLLoro CNocTeEPeXeHHs NATBEPLKYHOTh,
LU0 KNiHIYHI NPOsiBU KapaianbHuX Mikcom 6e3nocepeaHL0
3anexartb Bif iIXHbOI flokanisauii, po3mipiB i CTyneHs
BHYTPILLHbOCEPLIEBOT 0OCTPYKLIT. Y HaBegeHWX BUnaakax
Pi3Hi aHaTOMIYHi BapiaHTV MikcoMm (y MiBOMY Ta NpaBoMy
nepeacepasx) 3yMOBWUIM Pi3Hi reMoAUHaMIYHI HacnigKu.
Lli naHi 3biratoTbes 3 BiZOMOCTSMU HAYKOBOI NiTepaTypu.

Tak, M. L. Silva Junior et al. noigomvnu npo Bunagok
iHCYNbTY sIk eMOOnIYHOro ycknagHeHHs. BctaHoBneHo,
Lo embonisavii ocobnmeo yacti npu mikcomax MK, ya-
CTiLWi, HiX npu Mikcomax cTiHkM JIIM Yepes pyx knanaHa
nig yac cepuesoro uukny [12]. Y npaui B. Abdelazeem
et al. onncaHo BMNAZOK i3 TAXKMMM OBCTPYKTUBHUMM
YCKNagHEHHSAMU, WO CNPUYUHEH] (DYHKLIOHANbHUM
MiTpanbHUM CTEHO30M; y MauieHTa AiarHOCTOBAHO
TSOKKY NEereHeBy rinepTeHsito Ta npaBobiyHy cepueBy
HepocTaTHicTb [9]. Bunagok pigkicHoro posTtallyBaHHs
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MIKCOMYM CepLisi B NpaBOMY LLTYHOUKY, sika nepekpusana
i BXIQHWW, | BUXIOHWIA TaKTK i nOLMptoBanacs 4O OCHOBU
JIA, HaBegeHo y focnigxeHHi Y. Yasin et al. [13]. Y npaui
K. A. Abdumajidov onucaHo BuUnagok Tsbkkoro nepebiry
riraHTCbKOI MiKCOMW NpaBuX BiaAiNnie cepus 3 pO3BUTKOM
rMUBOKMX reMoAMHaMIYHUX YCKNaAHEHb CUCTEMHOMO Ta
NEereHeBoro kpoBoobiry [14].

MopyLueHHs BHYTPILLHbOCEPLIEBOI reMOAMHAMIKM
npy MiKCOMax MOB’A3aHi 3 MexaHiYHOK 0BCTpyKLIiE
NOTOKY KpOBI Mig 4ac giactonu abo cuctonu. Y pasi
nisonepencepaHoi nokanisavii Mikcoma 4acTo iMiTye
MiTpanbHW CTEHO3 i3 POPMYBaHHAM rpagieHTa TUCKY
MK nepeacepasim i LWNYHOYKOM, a npasonepeacepaHa
MiKCOMa CPUYMHSIE MOPYLLIEHHS BEHO3HOTO MOBEPHEHHS,
NiABULLEHHS LLIeHTPanbHOrO BEHO3HOTO TUCKY Ta 3acTill y
BEJIMKOMY KOJ1i KPOBOOBIry. Y nawieHTiB, Ymi KNiHiYHi BU-
nazKu onmcanu y Mexax Liboro JOCHIZKEHHS!, BUSIBIIEHO
Ha3BaHi NaToqi3ioNoriYHi MexaHiamu, Lo 3yMOBWIIN Pi3Hi
KMiHIYHI CUMNTOMMU: Big 3a4MLLUKV Ta OPTOMHOE A0 nepu-
epnyHnX HabpsikiB.

PanToBa cepueBa cmepTb — HalbinbLw HebeaneyHe
yCKNaZHeHHs npu Mikcomax cepusi. BoHa Moxe HacTaTm
y 15 % navjeHTiB, Cnpu4nHeHa MacyBHOK CUCTEMHOIO,
LepebpanbHoto abo KopoHapHot embonisauieto abo
panToBoto obcTpykuieto kpoBoToky B MK abo TK [15].
Omxe, HeOOXiOHMMM € paHHsI iarHoCTVKa Ta TepMiHOBe
BUZANEHHS NyXNHW ANs 3anobiraHHs LM Hebe3neyHnm
ANSA XNTTS yeknagHeHHsm [9,16].

TTE — ontumanbHui metop aiarHoctuku KM, wo nae
3MOry OLHUTI PO3MIP MyXIMHK, MiCLE iT NPUKPINNeHHs Ta
MOTEHLiNHE NOLIMPEHHS Ha KnanaHwu [6]. Pasom i3 Tum,
KM matoTb pisHi xapakTepuCTUKM LWOAO po3TalllyBaHHS,
¢hopmu, cknagy Ta Backynapusadii, i Le Moxe ycknag-
HUTW X QudbepeHuiaLito Bif iHWKUX ypaxeHb. Kpim Toro,
MiKCOMY CepLisl B pidKICHUX BUMaaKax MOXYTb 3a3HaBaTy
Kanbumdikauii abo ocudikauii. Lie Moxe cnpuumHsaTy
NOMUIKOBE TPaKTYBaHHS AaHNX CTaHAAPTHOI exokapgio-
rpadii, OCKinNbK1 BOHA MOXeE iIMITyBaTV XapaKTepucTUku
Bidyanisavjii 3nosikiCHUX NyxsiuH [8].

Omxe, TTE Moxe He HagaBaTy OCTaTHIX AiarHOCTUY-
HUX JeTanei ana Hetunoswx Bunaakis KM (Hanpuvknag,
GaraToyacToukoBa NyxnuHa y opMi rpoHa BUHOrpasy,
LU0 onmcaHa B L cTatTi). [Josoni yacto TTE HeobxigHO
[OMOBHIOBATU 40AATKOBUMM MeTOAaMM BidyanisaLii, Sk-0T
TEE, MarHiTHo-pe30HaHCHOI Ta KOMM'IOTEPHOK TOMO-
rpadieto. 3ayBaxumo, wo TEE ta KT matoTb o4eBuaHi
nepeBaru, OCKirbkv Aar0Tb 3MOTy BCTAHOBUTM TOYHI AeTani
LL,0Z0 MOpPAONOrii MyXSMHK, Ti PyXOMOCTI, reMOANHaMIKY,
KPOBOMOCTa4aHHS Ta TOHOK NPUKPINNEHHs. Kpim Toro, L
METOAM 3MEHLLYIOTb OOMEXKEHHS, SIKi MaOTb iHLLI AjarHoc-
TWYHiI NigXoau, BKKYaouM iHBa3uBHICTb Ta ONPOMIHEHHS.

OcobnrBo BaXKNMBUM € Te, LLO MiJ Yac MarHiTHo-pe3o-
HaHCHOI ToMorpacii MOXHa BUBHUTU reTeporeHHy npupoay
MIKCOMM, BKITHOHAOuU AinsiHKY KpoBOBUIMBY, hibposy Ta
Kanbumdikauii. Llei HeiHBasvBHUI MeToq Bisyanisauii
nokpalLLlye nepefonepaviiHe nnaHyBaHHs Ta OLHIOBaHHS
PU3VKIB, )OPMYHOUM KOMMIEKCHE YSIBNIEHHS NPO CKIaz MyX-
TMHW Ta Ti NOTEHLINHWIA BNMB Ha cepLeBy dyHkLito [17].

Y HaloMy JoCnimKeHHi came noegHaHHa TTE ta TEE
[lano 3mory TOYHO BM3HAYMTV aHaToOMi4YHi 0COBnMBOCTI
MyXIUH i CTyNiHb 0BCTPYKLT MOTOKIB KPOBI. Y nepLiomy
BUMAAKY Mig Yac exokapgiorpadii BUSIBNEHO Macy 3 uiT-
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KMM KOHTypamu, Lo nponabysana vyepe3 MK y cuctony
Ta CrpuymnHsna auHamivry obetpykuito BT Y gpyromy
Bunagky nig vac TEE suseneHo nyxmuy MM, wo o6Typy-
Bana rvpno HIB, — amiHw, siki Mornu ByTu He 3adikcoBaHi
npv NnLLE TpaHcTopaKanbHOMY JOCTMKEHHI. 3a pesynb-
Tatamn KT nigTBepaxeHo po3mipyn i opMy yTBOpPeHb
Ta YTOYHEHO iXHil 3B'S130K 3i CTiHKaMK Nepeacepap, Lo
BU3Ha4Mmo BMOIp XipypriuHoro goctyny. HaBegeHi aaHi
306iratoTbCs 3 BiKOMOCTSIMI HayKOBOI NiTepaTypu Loao
HEOOXiAHOCTI KOMMIIEKCHOrO BUKOPUCTAHHS METOZIB Bi-
3yanisauii 4ns To4HOro nepefonepaviiHoro OLiHIBaHHS
Ta MiHiMi3aLii puavKy ycKknagHeHb.

FinepMobinbHICTL YTBOPEHHS 3 remoguHaMiYHUM
BMIIMBOM — [lyx€e TEPMIHOBE NOKa3aHHs 40 XipypriYHoro
BTPYYaHHS NS yHUKHEHHS embonisauii. MokasaHo, wo
XipypriyHa pesekLuisi € MeTofoM BUGOpY Ans nikyBaHHS
MIKCOMM, acoLiioBaHa 3 HWU3bKOK 3aXBOPHOBAHICTHO i
CMepTHIcTHo. BinnaneHa cmepTHicTs (>30 AHiB) cTaHoBK-
na 11,5 % Bunagkis, 6e3 BHYTPILLHbOMNIKAPHAHOT CMEPTHO-
CTi, 32 AaHUMK focnidxeHHs 3a yyacTio 131 naujeHTa, a
cepefHs BuxmBaHicTb ctaHoBuna 130,6 + 4,5 micaus [18].

OnTumanbHa TakTuka XipypriyHoro nikyBaHHs, L0
3aCTOCOBaHa Yy MauieHTiB, 3any4yeHux [0 HaLioro A0CHi-
[DKEHHSI, Cnpusinia No3WTUBHWM pesynbsTatam BTpyYaHb
B 000X KNiHIYHMX BUMNaOKaxX, HE3BAXAYM Ha THXKICTb
BMXiQHOrO CTaHy Ta CTYMiHb reMOAVHAMIYHNX NOPYLLEHb.
I[HTpaonepaLiiHy TakTUKy Ta TEXHIKY BUKOHAHHS eTanis
HeBigknagHoi onepaLlii 06paHo, BpaxoByHUM KIiHiYHY cu-
TyaLito, 0cobnMBOCTI aHaTOMiI4YHOT ByA0BU MyXIMH Ta iXHE
posTaluyBaHHs. Obuasa onucaHi BTpyYaHHs BUKOHAHO 3
BUKOPUCTaHHAM CEPEANHHOI CTEPHOTOMIi, LUTYYHOrO KpO-
B0Obiry Ta rinotepmii, 3aBAsiKM LibOMY MyXJIMHU NOBHICTHO
BUAANIEHO Ta JOCATHYTO CTabifbHOI MmicnsionepauinHoi
remogmHamiki. B 0box Bunagkax paHHil nicnsonepa-
LinHWIA nepiod MUHYB 6€e3 yCknaaHeHb, WO MiaTBEpaAXye
edheKkTUBHICTb 0OpaHoi cTparTerii.

3ayBaXxnMo, LLIO Y NOOAMHOKMX BUMaaKax npaBobiYHoi
nokaniaawii Mikcom I0OaTKoBY pOrib BifirpatoTh NapameTpy
BEHO3HOTO NOBEPHEHHS Ta TPUBAMICTb LUTYYHOTO KPOBO-
0biry, siki cnig BpaxoByBaTyi N Yac nnaHyBaHHS onepayii.

OTxe, onucaHi KNiHivHi BUNagKu nigTBepaKyoTb MOX-
NMBICTb a[1EKBATHOTO BUKOHAHHS! TAKUX BTPyYaHb 3a yMO-
BY BMOOPY NpaBUMbLHOI TAaKTUKN XipypriYHOMO NikyBaHHS,
30Kpema cTparterii cepus, sike npautoe. Obuaga navjieHTy
BUNMCaHI 3 HOpManisaLieto BHYTPILLIHLOCEPLIEBVX MOTOKIB,
3a JaHWMKN KOHTPOSbHOI exokapaiorpadii.

MatoricTonoriyHe gocnigXeHHs HeobXxigHe ans
0CTaTo4HOI Bepudikauii giarHosy mikcomu cepus Ta ii
AndpepeHuiauii Bif 3MosikiCHUX HOBOYTBOPEHb, OCKiNbKM
NULLe 3a JOMOMOroK METOAIB Bidyanisalii HeMOXNMBO
BUKITHOMUTY 3108KICHICTb [19].

Yacrota peunamsis Nicns XipypriYHOro BUAaneHHs
cTaHoBWTb 2-5 % y cnopaanyHnx Bunagkax i 12-22 %y
CiMelHMX Bunaakax [6].

B okpemmx npavsix onucaHo MiHiMarnbHi MaHinynsuii 3
MyXJIMHO, EKCLIM3ItO 3 a1EKBATHUMM KPAsIMUW Ta pPETENbHY
nepeBipKy BCIX Kamep cepus Sk BaXI1BI 3axX0am Ans 3a-
nobiraHHs peunavsy nyxnvH. Nig Yac 0box onepauin mu
peTentHO nepesipunm ycto nopoxHuHy MM ta 1M1, nosHi-
CTIO BAZANUIN NYXWHY Ta ii HKKY 3 0O6POBNEHHAM 30HM
pocTy fiaTepMoKoarynsiLieto, o6 He 3anuLLIMTY enemeHTIB
MyXIVHW | He CNPUYUHUTY embonisaLiiio abo peumams.
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Kpim Toro, Ans npoinakTvky peuuamBis pekoMeH-
[0BaHO 3[iCHIOBATH KOHTPOSIbHE OOCTEXEHHSI KOXHI
6 MicAuUiB NPOTArOM YOTMPLOX POKIB MICMS XipypriYHOi
pesexuii, 3okpema exokapgiorpadito [20].

Y paHHbOMY nicnisionepauinHoMy nepiogi He 3a-
(hikcoBaHO peumamBy, i Le NATBEPAXYE NPaBUMBLHICTb
06paHoi TakTukK. OTXe, KOMMNNeKCHe exokapaiorpadiyHe
OLjiHIOBaHHS 11 iHAMBIAYyani3oBaHU nigxia 4o Bubopy one-
PaTMBHOTO OCTYNY € KMOYOBUMU YMHHUKAMM YCMILLHOTO
NiKyBaHHS MIKCOM CEpLS, LLIO CPUHUHSAOTb BHYTPILLHBO-
cepLieBy 06CTPyKLiH0.

BucHoBKU

1. KniHiyHui nepebir kapaianbHUX MiKCOM BU3HaYa-
€TbCS IXHbOK aHAaTOMIYHOHO JloKani3aLieto Ta Mopdoso-
riYHMMI OCOBNMBOCTSIMY, LLIO Be3rocepeaHLO BNMBaOTL
Ha xapaKTep BHYTPILLHLOCEPLIEBUX MOPYLLIEHb KPOBOOOITY.
B onucanmx kniHiyH1x BUNagkax nisonepeacepaHa Mikco-
Ma iMiTyBana MiTpanbHui CTeHO3, a NpaBonepeacepaHa
CMPVYMHANA YTPYOHEHHS BEHO3HOTO MOBEPHEHHS.

2. Exokapgiorpadisi € OCHOBHUM METOLOM [iarHoCTu-
K11, OIHaK NOeHaHHS TpaHCTopaKanbHoI Ta TpaHcesoda-
reanbHoi exokapaiorpadii € oNTUManbHUM AN TOYHOTO
BW3HAYEHHS NoKaniaawii myxmHu, cTyneHs obCTpyKuii
Ta BMbOpy XipypriuHoro foctyny. Komm'toTepHa Ta mar-
HITHO-pPe30HaHCHa Tomorpadist 3abe3nevyroTb 4OAATKOBY
NPOCTOPOBY AeTanisaLlito, BaXnu1BY AN nepegonepawin-
HOTO NMaHyBaHHS.

3. PapgukanbHa xipypriyHa pesekuis B ymoBax
LUTYYHOTrO KpoBOOGIry 3abesnevye MOBHE YCYHEHHS
reMogMHaMiYHNX NopylueHb i 3anobirae peungmsy.
Bubip onTumanebHOro JOCTYMy Mae rpyHTyBaTUCs Ha
nepefonepauinHoMy OLiHIOBaHHI aHaTOMIi NyXUHK, ii
NPUKPINNIEHHS Ta PyXOMOCTi.

4. CBoeyvacHa BidyanisaLlisi, aiekBaTHe nnaHyBaHHs
onepauii Ta mopdonoriyHa Bepudikalis — KIo4oBi
YUHHUKM CNIPUSITIIMBOTO NPOTHO3Y NpU MiKCOMax cepList 3
03HaKaMy BHYTPILLHbOCEPLIEBOI 0OCTPYKLI.

MNepcnexTMBX NOAAALLUMX AOCAIMKEHb NepenbayaloTb
YOOCKOHANEHHS AiarHOCTUYHUX KPUTEpIiB i MPOrHo3y-
BaHHS rTeMOAMHAMIYHUX YCKNaAHEeHb Npy MikcoMax
Cepus 3 BUKOPUCTaHHSM Cy4acHUX METOAIB Bidyanisayi.
[louinbHMM € CTBOPEHHSI PEeECTPyY KMiHIYHUX BUNAAKIB
ANS y3aranbHeHHs J0CBifY, NOPIBHAHHA e(heKTUBHOCTI
Pi3HWX XipypriYHMX MigXo4iB Ta OLiHIOBAHHA BigdaneHnx
pesynbrartiB nikyBaHHs.

Moasku

Y npoLeci NiArOTOBKW HayKOBOI CTaTTi BIANOBIAHO AO BUMOT XypHany
«[atonorisi» aBTOPU BUKOPUCTaAK IHCTPYMEHTH LLTYYHOTO IHTEAEKTY AAA
KOPEKTHOrO 0dOPMAEHHS BiBAIOrPadIUHOTO CTIMCKY Y CTUAI Vancouver.
AR LIbOrO 3aCTOCOBAHO CyyacHy MOBHY MoaeAb ChatGPT (Bepcis GPT-
5-turbo), 1110 po3pobaeHa komnaHiero OpenAl. BUKopUCTaHWIA 3anuT:
«OdopMH Len CIMCOK AiTepaTypu y CTUAI Vancouver». 3BepHEHHS A0
MOAEAi 3pilicH1AM Yepes naatdopmy GPTONline.ai - ykpaiHOMOBHMI
iHTepdeiic ana pobotv 3 ChatGPT, opieHToBaHHI Ha noTpebu
HayKOBL,B, BUKAGAQUIB i CTYAEHTIB.

@iHaHCyBaHHA
DOCNIAKEHHS! 3AiCHEHO 6e3 GiHAHCOBOI MIATPUMKM.
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YDa)KeHHFI LUAYHKOBO-KULLKOBOI'O TPAKTYy NMpPpuU CUCTEMHOMY MacCTOLMTO3i:

KAIHIYHUM BUNAAOK

fl. C. Bepe3HULbKUIIOL2AF 0, B. CiMoHOBa®2PE T. . Boliko®2CPE T, B, Ty3ko(®2CPE,
I. C. Aancapb@3BP, C, A. CimoHoBa®1BC

*AHINPOBCLKMIA AEPXABHUI MEAUUHUI yHIBEPCUTET, YKpaiHa, TOB «MeanuHuit ueHTp «fapsic», M. AHINPO, YkpaiHa,
3TOB «CSD LAB», M. KuiB, YkpaiHa

A - KOHUeNLiA Ta AU3arH AOCAIAXEHHS; B - 36ip aaHux; C - aHani3 Ta iHTepnpeTaulis AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - ocTatouHe 3aTBEPAXEHHS CTaTTI

MacTounTo3 — rpyna pigkiCH1X reTeporeHHNX 3axXBOptoBaHb, LLO 3yMOBIEHI HAAMIPHUM POCTOM i HAKOMMYEHHAM TYYHUX K-
TWH Yy Pi3HWX OpraHax i cuctemax. [iarHocTuka MacToLMTo3y 3 ypaKeHHSIM LLUMYHKOBO-KWLLKOBOTO TpakTy (LLKT) e cknagHum
3aBOaHHSAM, OCKINbKM CUMMTOMM YacTO HaradytoTb iHLLI, MOLIMPEHILLi 3aXBOPIOBAHHS.

Merta po6oT1 — onmcaTtv npobnemu iarHOCTUK CUCTEMHOTO MacToLmMTo3y 3 ypaeHHsM LLKT Ha npuknagi kniHiuHoro Bunagky.

Marepianu i meToau. HaBeeHo BnacHe KIiHiYHe CnocTepexeHHs naieHTa Bikom 57 pokiB. XBopuii 3BepHYBCS 3i Ckapramm Ha
nepioanyHMIA METEOPU3M, Aiapeto, ANCKOMOPT Y MBI 30yXBUHHIN AiNaHLU, AedilmnT Macu Tina, nepioanyHi nposieu Aenpecii
Nerkoro CTyneHs.

Pesyabratu. i 4ac eHAOCKOMIHHOTO AOCIMKEHHS B TOBCTIN KULLLI BUSIBNIEHO MHOXWHHI GinyBaTi GnsikonoaibHi yTBOpeHHs
HESICHOTO r'eHesy, He NAaTOrHOMOHIYHI ANS iHLWIMX 3aXBOPHOBaHb TOBCTOI KMLWKKA. 3@ LONOMOTOH TiCTOMNOrMYHOrO Ta iMyHOrICTO-
XiMiYHOrO AocnifdXeHb 6ionTaTiB TOBCTOI KWLUKWA BUSIBNEHO FONOBHUA i APYrOpsAHUIA KpUTepii, WO CTanu NigctaBol Ans
BCTaHOBMEHHS [iarHo3y CYCTEMHOTO MacToLMTo3y 3 ypaeHHaM LLKT. [liarHo3 y Lpomy KiiHiYHOMY BUNaAKy niaTBepaxyBano
TaKOX NiABMLLEHHS PIBHSI CUPOBATKOBOI TPUMTa3W.

BucHoBku. CucteMHmMin MacToumTo3 3 ypaxeHHsaMm LLKT e cknagHum ans iarHOCTUKM 3aXBOPHOBaHHSM, LLO ICTOTHO NOripLLye
AKICTb XUTTA NavjieHTiB. OkpeMmi horo hopmm y pasi nporpecyBaHHs MOXYTb 3arpoXyBaTy XMTTIO, LLIO 3yMOBIOE HEODXiAHICTb
peTenbHOro MOHITOPVHTY CTaHy XBOPOTO Ta KOHTPOIo NlabopaTopHux NokasHwkiB. KeanicikoBaHa MeanyHa fonomMora XBopum Ha
CYCTEMHMIA MacTOLMTO3, 30KpeMa 3 ypaxeHHsM LLIKT, notpebye mynstuamcumnniHapHoi koMaHam haxiBLiB: raCTpOeHTeponora,
eHpockonicTa, remaronora, natomopdonora. PaHHs i cBoeqacHa AiarHoCTyka CUCTEMHOIO MacTOLMTO3Y Bax/vBa He Tinbku
ANS NONETLLEHHS CUMNTOMIB 3aXBOPIOBaHHS, ane i ANst YMOBINbHEHHS 10r0 NPOrpecyBaHHsI.

Gastrointestinal tract involvement in systemic mastocytosis: a clinical case

Ya. S. Bereznytskyi, 0. V. Simonova, T. Y. Boiko, H. V. Tuzko, H. S. Lapsar, S. A. Simonova

Mastocytosis is a group of rare heterogeneous diseases caused by excessive proliferation and accumulation of mast cells
in various organs and systems. Diagnosis of mastocytosis with gastrointestinal tract involvement is a difficult task, since the
symptoms often resemble other, more common diseases.

The aim of the study is to describe the problems of diagnosing systemic mastocytosis with gastrointestinal involvement based
on a clinical case.

Materials and methods. The clinical observation of a 57-year-old patient who complained of periodic flatulence, diarrhea,
discomfort in the left iliac region, weight loss, periodic manifestations of mild depression is presented.

Results. Endoscopic examination of the colon revealed multiple whitish plaque-like formations of unclear origin, not patho-
gnomonic for other diseases of the colon. Histological and immunohistochemical studies of colon biopsies revealed the major
and minor criteria that allowed the diagnosis of systemic mastocytosis with gastrointestinal involvement. An elevated serum
tryptase level further supported the diagnosis of systemic mastocytosis in this patient.

Conclusions. Systemic mastocytosis with gastrointestinal involvement is difficult to diagnose, significantly impairs patients’
quality of life, and some of its forms can be life-threatening as they progress, therefore requiring careful clinical follow-up and
laboratory monitoring. Qualified medical care for patients with systemic mastocytosis, including those with gastrointestinal
involvement, requires a multidisciplinary team of specialists with the participation of a gastroenterologist, endoscopist, hema-
tologist, and pathologist. Early and timely diagnosis of systemic mastocytosis is important not only for the symptom control,
but also for slowing the progression of the disease.

© The Author(s) 2026. This is an open access article under the Creative Commons CC BY 4.0 license
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MacTtounTo3 — rpyna pigkiCHUX 3axBOpOBaHb, LU0 3y-
MOBMEHi HAAMIPHUM POCTOM i HaKOMUYEHHAM TYYHWX
kniTuH (TK) y pi3Hux opranax i cuctemax [1,2,3]. MoHATTS
macTounTo3 06'egHye rpyny KniHiYHO Ta MaTomnoriyHo
reTeporeHHUX poanagais. 3a knacudikauieto BOO3, pos-
Pi3HSOTb TPX OCHOBHI (DOPMI 3aXBOPHOBAHHS: LUKIPHWIA
MacToLuTO3, CUCTEMHMIN MacToLmuTo3 (CM) 3 ypakeHHsM
opHoro abo Kinbkox ekCTpagepManbHUX OpraHis i cucTem,
30KpeMa LLNYHKOBO-KuMLLKOBOro TpakTy (LLIKT), i capkomy
TYYHUX KMITUH [2,4].

LkipHui MacTouMTO3 3a3BMYal AiarHOCTYOTb Y
AiTel, BiH XapakTepu3yeTbCsi CNOHTAHHOK Perpecieto
BMPOAOBX ANTAYOrO Biky [3,5]. CM — arpecusHitua hopma
3aXBOPIOBaHHS, LLIO NEPEBAXHO BUHWKAE Y JOPOCINX i HEe
Mae TeHAeHLUii 1o perpecyBaHHs [1,6,7]. 3a xapakTtepom
nepebiry po3pisHaoTb YoTupy TMNM CM: iHOONEHTHWIA,
noBiNbHOrO NporpecyBaHHs (smoldering), 3 acouliioBaHUM
reMaTosoriyH1M HOBOYTBOPEHHSIM, arpecuBHUN [4].

lMpotsrom 6aratbox POKiB MacTOLMTO3 BU3HAYaNM sk
pigkicHe (opthaHHe) 3aXBOPIOBaHHS 3 HEBIJOMOIO YacTo-
Tol. 3a cyyacHumMM aanumu, nowwmpenicte CM cepen
[0pOoCnoro HaceneHHs crtaHoBuTe 10-23 Bunagku Ha
100 000 HaceneHHs [3,8]. CM mMoxe BUHUKHYTW y Noaen
Byab-KOro Biky, ane HanJacTiLLe 3aXBOPIOBaHHS fiarHoc-
TYIOTb Y AOPOCNMX BikOM MoHag 50 pokiB, 3 OAHAKOBOK
4YacTOTOK cepen YOmnoBIKiB i XiHOK [1,2,8].

MopdonoriyHum cybctpatom xBopobu € TK (macTo-
umTK) — 6aratohyHKLiOHANbBHI KNITUHK, LLIO NOXOASATb Bif
MI€NOIAHOT NiHiTi Ta 6epyTb y4acTb B iMyHHWX, 3ananbHuX
Ta anepriyHnx peakuisx [2,3,9]. TK maioTb BUCokoadiHHi
peuenTtopu o IgE i CMHTEe3y0Th 3ananbHi Ta Ba30aKTUBHI
megiaTopu (ricTamiH, LMTOKiHW, npoTteasw) [2,9].

AkTuBauis TK moxe Biabysatucs npu pisHux di-
3i0M0rYHMX | NATOMNOrYHMX CTaHax Yepe3 MexaHi3mu,
Lo onocepeakoBaHi imyHornobyniHom IgE (aneprenn),
abo He onocepepnkoBaHi IgE (akTmBytoTbCa Nig Aieto
Takvx TpUrepiB, SIK eMoLiiHi (CTpec) i disnyHi (xonog,
Tenno) cTumynu, ixa, nikv, ankoronb, ¢i3nYHi BNpasy,
yKycu komax, otpyTn). Micns aktueauii TK cTapTylotb
KniHiYHi NposiBW, 3yMOBIEHI BUBINbHEHHSIM MeaiaTopis,
L0 MOPIBHIOKTL 3 anepriyHnmMn i aHadginakTu4HUMm
peakuiamu [2,9].

3a faHumu gocnigHukie, y BinbliocTi BUNaakis
npuyrHoto po3suTKy CM cTatoTb MyTaLii B oHkoreHi KIT
(myTauito D816V BusiBneHo y 6inbLu Hix 80 % navieHTiB)
[2,5,10]. Mpv CM ypakeHHs BUHWKatOTb Y PisHUX OpraHax i
cuctemax, Hanvacriwe y LLKT, kicTkoBoMy MO3Ky, neviHLi,
cenesiHui Ta nimatuyHkx Bysnax [9,10].

LLInyHKOBO-KULLIKOBI CUMATOMU pEECTpPYOTb Y 60—
80 % naujenTiB i3 CM, BOHM BKMtoYatoTb GOri B XUBOTI,
HydoTY, 6noBOTY, Aiapeto, WO B NOEAHAHHI 3 NpUnnBamu,
Taxikapgieto, apTepianbHO MNOTEHSIELD, KPOMWB' AHKOHO,
[Lenpecieto MOXYTb CMIPUYMHUTYI 3HAYHE NOTIPLLEHHS KO-
cTi xuTTsa. o 50 % naujeHTis i3 CM He MatoTb KNacu4HmX
LUKIDHWX YpaeHb, L0 iCTOTHO YCKNAAHIOE CBOEYACHY
diarHoctuky CM [1,2,5,7].

Ockinbkn nposiBn CM He € cneundidHmm Ta ix
BU3HAYaloTb MPU iHLWMUX MOLUMPEHNX 3aXBOPHOBAHHAX
LLKT, BUHMKaOTb NEBHi TPYAHOLLI Nif Yac BCTAHOBMEHHS
[ZliarHo3y, a 0Txe JiKyBaHHS! | CNOCTEPEKEHHS! HE MOXYTb
OyTw 3aifCcHEHI CBOEYaCHO.
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Merta po6otu

Onucaty npobnemu AiarHOCTUKU CUCTEMHOIO MacToLm-
TO3y 3 ypakeHHaM LLUKT Ha npuknagi KniHiYHOro BUNagaKy.

Marepianu i meToAU AOCAIAKEHHA

OnucaHo kniHivHnia Bunagok CM 3 ypaxeHHsam LLKT. Ha-
Be[EHO AiaHi 06CTEXEHHS NaLlieHTa Bikom 57 pokiB, Skoro
Yyepes ckaprvt Ha METEOPU3M, Ziapeto, ANCKOMAOPT Y NiBiv
30YXBUHHIN AiNsHU, AediluMT MacK Tina Hanpasunm Ans
3MiiCHEHHA €HZOCKOMIYHOro 0BCTEXEHHS (racTpo- Ta
konoHockonist). MMig Yac eHAOCKONIYHOMO AOCTIMKEHHS Y
TOBCTIl KULLLL BUSIBNIEHO 3MiHW HESICHOTO I'eHesy, He na-
TOTHOMOHIYHI ANS HLLIKX 3aXBOPHOBaHb TOBCTOI KMLLIKWA. [ig,
Yac rCTONOrYHOMo Ta IMYHOTICTOXIMIYHOIO AOCHIMKEHb
OionTaTiB TOBCTOI KULIKM BCTAHOBNEHO MacCTOLIMTO3.
[liarHo3 nigTBEpMKEHO 3a AOMOMOrOH BU3HAYEHHS PiBHS
TPUNTa3n B KPOBI.

lMauieHT HagaB NMCbMOBY iIH(HOPMOBaHY 3rofdy Ha
BUKOPUCTAHHS KMiHIYHUX JaHWUX NS HAyKOBWX LiNen i
ny6nikavito pesynbrartie. Komicist 3 nutaHb 6ioetvku [OHi-
MPOBCHKOTO AEPXKaBHOIO MEANYHOrO YHIBEPCUTETY CXBa-
nuna NpoToKon A0CHiMKeHHs (npoTtokon Big 17.12.2025
poky Ne 33). 3rigHO 3 BUCHOBKOM, CTaTTs BignoBigae
BCiM BMMOraM MOpanbHO-ETUYHINX HOPM, BUKIaAEHWX
y lenbciHcekin aexknapauii (1964), KoHseHuii Pagu €8-
ponu Mpo mpasa MoanHU Ta GiomeauLmMHy, NpaBunam
GCP, nonoxeHHsm BOO3, MixHapopHoi pagu HaykoBux
ToBapuCTB, MiXKHapOAHOMY KOAEKCY MeAUYHOI eTuKu
(1983) Ta 3akoHam YkpaiHu.

KaiHiuHWI BUNapokK

Yonosik BikoM 57 pokiB 3BepHYBCS 4O racCTPOEHTEPO-
fora 3i ckapramm Ha NepiognyHNn METEOPU3M, diapeto,
AMCKOMOPT Y MiBiN 30yXBUHHIN OiNsHUi, 4ediunT Macu
Tina (3pict — 182 cm, maca Tina — 62 Kkr; iHgekc macu
Tina — 18,11 kr/m2), nepioanyHi nposiBu Aenpecii (nerkoro
cTyneHs1). CXunbHICTb JO NocnabneHHs BUNMOPOXHEHb
nauieHT BU3HaA4ae 3 MOMNOAMX POkKiB. ANeHOEeKTOMito
BUKOHaHO 20 pokiB TOMy. 3a Micsiub 4O 3BEPHEHHS B
KniHiky OTpMMaB Kypc aHTubioTukoTepanii, OCKinbkn B
aHanisi kany BusiBneHo knebcienu; nicns nikyBaHHs
BUMNOPOXHEHHA HOpMani3yBanucs Ha neBHUN nepiof
Yyacy. HegocTaTHiCTb Macu Tina nauieHT BU3Havae
npotsirom BinbLue Hix 10 pokiB, NOB'A3ye 3 EMOLiHOI
nabinbHicTio. CynyTHi naTonorii: )XOBY4HOKaM'siHa XBOPO-
6a, apTepianbHa rinepTeHsis (2 cT.). 3 aHaMHe3y XUTTs
BiJOMO, O CMaJKOBICTb He 00TshKeHa; Mae LUKIANMBY
3BUYKY — KypiHHSA A0 10 uurapok Ha AeHb.

Pe3yAbtaTn 06¢TEXEHHA. 3aranbHUn aHani3 KpoBi:
Hb — 163 r/n, eputpoumntnt — 5,55 mnu/mkn, Ht — 0.471,
MCV - 84,9 dn, MCH - 29,4 nr, MCHC - 346 r/n, RDW
- 11,9 %, TpomGounTn — 1,77 TUC/MKR, NerkoumTy — 6,82
c./mkn, nan. —4 %, cerm. — 51 %, Hentpodinu — 55 %,
nimgounTn — 27 %, MoHOUMTN — 7 %, eosnHodinn — 11 %,
HenTpodinm (3aranbHa Kinbkictb), abe. — 3,75 Tuc./mkn,
nimdpoumTy, abe. — 1,84 Tuc./mkn, moHoumTy, abe. — 0,48
Tc./mMKn, eo3nHodinu — 0,75 Tuc./mkn, LLOE — 2 mm/roa,.
BioxiMmiuHe JocnimKeHHs KPOBI: IMtoko3a — 6,24 MMonb/n,
AnAT - 56 Opn./n, AcAT - 39 Op./n, ITT - 50,5 Oga./n,
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Puc. 1 (a, 6, B, r). EHocboTorpadhii cnuaosoi 06onoHku 060080 KULLIKK. MOOAMHOKT Ta MHOXWHHI Api6HI (3-4-5 MM) XOBTYBaTI MABMLLEHHS MYXKOi KOHCUCTEHLi Y BUCXIGHOMY

i HM3xigHomy BinAdinax 06040BOT KULLKA.

nyxHa ¢occatasa — 41,3 Og./n, 6inipybiH 3aranbHWii
— 15,3 mkmonb/n, 6inipy6iH npamuin — 4,5 mkmonb/n,
6inipy6iH Henpsimuii — 10,8 Mkmonb/n, kpeaTuHiH — 84,0
MKMOIb/MN, ce4oBMHa — 7,19 MKMOMb/N, cevoBa Kucnora —
325 mkmonb/n. Konporpama: MakpockoniyHe AOCTimKEH-
HS1 — KOHCUCTEHLiA M’'sika, HeOHOPMITEHUI, KOPUYHEBOTO
KOnbOpY, KanoBui Hepi3kui 3anax, pH = 5, cnndy Ta KpoBi
HEMaE, BUSIBMEHO 3anuLLKV HenepeTpaBreHoi ixi B HeBe-
TIKIR KinbKOCTi; MIKPOCKOMisi — OAMHWYHI M's130Bi BOJTOKHA,
HEMTPanbHOrO XMpY HEMAE, OOUHUYHI (bparMeHT nepe-
TpaBMneHoi Ta HenepeTPaBeHOi POCIIMHHOI KMITKOBUHY,
KpOXMarib BHYTPILUHBOKMITUHHWIA HE BUSIBIEHO, KPOXMarto
NO3aKMiTUHHOTO, CIIN3Y, ePUTPOLMTIB | NIENKOLNTIB HEMAE,
AL MKCTIB Ta HANNPOCTILLI HE BUSBNEHO. AHani3 kany
Ha dbekanbHy enactasy-1— 235 MK/,

3rigHo 3 pesynstatamu Y3[] opraHiB 4YepeBHOi
NOPOXHWUHK, BUABNEeHO EXO-03Hakm NOMIpHO Bupaxe-
HUX AndY3HMX 3MIH MEYiHKM Ta NiQWIyHKOBOI 3anosw,
[liarHOCTOBaHO »OBYHOKaM'siHy XBOpoOy (KOHKpEMEHT
XOBYHOTO Mixypa).

BucHoBOK e30charoracTpodyofeHocKonii: CTpaBoxin —
6e3 0cobnNMBOCTEN; LLNYHOK MOJOBKEHWIA, CKaa4acTiCTb
30epexeHa, NepucTansTka NPOCTEXYETLCS. Y LUMYHKY

Matonoria. Tom 23, Ne 1(66), ciueHb - KBiTeHb 2026 p.

BUSIBMEHO MOMIPHY KiflbKiCTb CEKPETOPHOI piaunHu 3 Jo-
MiLLKOH koBYi. CrimsoBa obonoxka (CO) wnyHka y BCix
BiA4inax crtpokata, B aHTpanbHOMY BigAifi — NOMipHO
0CepeLiKoBO rinepeMoBaHa, 0CepeaKoBo BUTOHYeHa. CO
[ABaHaaUATUNAMNOI KULLKW HEPIBHOMIPHO POXEBA, CKIaf-
yacra, BeNnuKuiA fiyoaeHarnbHU COCOMOK He 36inbLLeHNIA.

3a pesynsratamu ineokonoHockonii, CO kny6oBoi
KULLKM HEPIBHOMIPHO pOXeBa, 3 HEPIBHOMIPHUM pe-
nbepoM. TOHYC TOBCTOT KULLKM 3HIKEHUIA. CUrMOBUIHWIA
BiOAIN NOAOBXEHUN, i3 JOAATKOBUM METIEYTBOPEHHSM,
MOMIPHOI0 KiNbKICTHO AMBEPTYIKYNIB, Pi3HUX 3a po3Mipamu,
6e3 aBuL, 3ananeHHs B HUX. CO cninoi KuLku, BuUCXia-
HOrMO 1 NOMEepeYHoro BiaAiniB HEPIBHOMIPHO pOXeBa, 3
MHOXWUHHUMK ApibHUMK (3—4-5 MM) CBITNO-KOBTUMU
MiABULLEHHSAMM MYyXKOI KOHCUCTEHLT; aHanoriyHi, ane
NOOAMHOKI yTBOPEHHS 3ahikCOBAHO B HU3XiAHOMY Biadini
0607080 KULLKK (puc. 1).

Mig Yac ricTonoriYyHoro AOCNimXEHHS! BCTAHOBIEHO:
B GionTarax i3 knyboBoi kuwkn TkaHuHa CO TOHKO-
KVLLKOBOrO TWMYy HE Mana O3HaK MopyLleHb 3aranbHoi
ricToapxiTekToHuky. PiBeHb nimdorictionnasmouuTapHoi
iHbinbTpauii y ctpomi BnacHoi nnactuHkn CO He nia-
BULLEHUI, 6e3 HenTpodini. KinbkicTb kenmxonomioHmux
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Case report

KNiTWH He 3MEeHLLEHa, cekpelis He 3HUxeHa. Kinbkictb
2a iHTpaeniTeniansH1X NiMGOLUTIB — y MEXax HOPMM.

Y 6iontatax 3i CO TOBCTO| KULUKW BUSIBNEHO AU-
(ysHy eo3nHOMINbLHY iHMINLTPaLilo CTPOMM BRacHoi
MNACTVHKY, LLIO NOLUMPIOETLCS HA BCIO TOBLLMHY BACHOI
NNacTUHKK, NPU LIbOMY 3araribHa apXiTekTypa Crnn3oBoi
3MiHeHa MiHiManbHO. Ha okpemux AinsHkax BU3HayeHo
€031HOINK, WO AerpaHynioTb. BuseneHo ¢okycu iH-
TpaeniTenianbHoI iHINLTPaLii eo3uHodInamu enitenito
KpunT. Y NoBepXHeBMX BiAAinax BnacHoi nnactuHku CO
cepen e03MHOINbHOI HMINbTPaLii BU3HA4YEHO BENWKI
(>15 kniTWH) arperati MacTOLMTIB, YaCTUHA 3 HUX Mae
BepeTeHonoaioHy hopMy Ta 03HaK KIITUHHOT aTunii, Wo
3adpikcoBaHa y noHag, 25 % mactoumTis (puc. 2).

3a pesynbratamm iMyHOTICTOXIMIYHOTO AOCTIIKEH-

26 HS1, ONMCaHi MacToLMTW Manu No3vTUBHY peakLilo Ha
TpunTasy Ty4Hux knituH (mast cell tryptase; Diagnostic
Biosystems, krnoH AA1) i mapkep CD117 (DAKO, noni-
KnoHarbHi), Lo NiATBEPAMIO0 HANEXHICTb LIMX KMITUH 80
macTouuTiB (puc. 3 a, 6). PiBeHb CMpOBaTKOBOI TpUNTa3M
CTaHoBWB 25 Hr/mn.

OTxe, 30iiCHUNM 00AATKOBI OBCTEXEHHS!, Y pe3yrb-
TaTi BUSBIEHO i FONOBHWN, i ApYropsgHi KpuTepii, 3a
SKUMW BCTAHOBIMEHO [1iarHo3: CUCTEMHWIA MacToLMTO3,
iHOONEHTHUI nepedir 3 YPaXEHHAM LLTYHKOBO-KMLLKO-
BOrO TPaKTY; )XOBYHOKaM 'siHa XBopoba; AvBepTuKynspHa
XBOp06a TOBCTOT KULLIKY.

Y nepiog MOTpLUEHHS CamonoYyTTs XBOPOMY Npu-
3Ha4yeHO cUMMTOMaTWU4He nikyBaHHs: Briokatop H2-pe-

Puc. 2 (a, 6). lictonoriyHni npenapat cn13oBoi 060110HKM TOBCTOT KuLLKK. [Andy3Ha eoanHodinbHa LenTopie ricTamiHy (GamotianH 20 Mr ABiui Ha aeHb),

iHoinbTpaLlis, a Takox arperaTi MacToLMTIB y MOBEPXHEBUX BifAiNax CTPOMU BIACHOI NNACTUHKM.

3abapBneHHst rematokcuiHOM Ta eoauHoM, 36. x20 (a) Ta x40 (6). naHKpeodepMeHTHI npenapaT, YpCcoae30KCUXoneBy
kucnory, [lycnataniH. Ha ¢oHi nikyBaHHsi cnocTepiranu
3a MOKPALLEHHS CTaHy XBOPOro, HopMarlidaLito BUMOPOXHEHb

i 3MeHLLEeHHs 6onto B xmBOTI. MNokasaHb Ans LmMTopeayk-
TWBHOI Tepanii He Byno.

XBOpPOMY pPeKOMeHAO0BAHO AMHaMiYHe cnocTepe-
)XEHHS1 — KOHTPOMb 3aranbHoro Ta GioxiMiyHOro aHanisy
kpoBi, Y31, BU3HAYEHHS PiBHS TPUNTa3n B KPOBI OANH
pas3 Ha pik.

06roBopeHHA

OnvcaHwnii BUNaaokK € LikaBUM LLOAO OCTaTOMHOTO BCTa-
HOBIEHHS KMiHIYHOrO AiarHo3y. 3rigHo 3 AaHnMm haxoBoi
nitepatypu, ypaxeHHs LWUKT npu CM Bu3Havatotb y
60-80 % Bunaakis. HavacTilli cumntTomMu — abaomiHars-
36 HUI Ginb, giapes, HyooTta abo 6nBoTa, pialle — 30yTTa
XKUBOTA, aHOPEKCis, BTpaTa Macy Tina. BTim, i KniHiYHi
nposiBK XBOPOOW He € cneundiYHUMM | MOXYTb iMITY-
BaTW iHWi, nowwpeHiwi 3axsoptoBanHs LLUKT. Lle moxe
CMPUYMHUTY BCTAHOBMEHHS XMBHOTO AiarHosy, a oTxe 1
HeeeKTUBHE NikyBaHHS. Yce e pobuTb aiarHocTuky CM
3 ypaxeHHam LLKT ocobnmeo cknagHoto [1,2,9].
Bigowmo, wo npu CM y 40-50 % nauieHTiB BUHWKaE
BMpaskoBa XBopoba LunyHka W ABaHaAUATANANOi KuLu-
KU1, PO3BUTOK SIKOT MOB’sI3aHNIA 3i 3BiNbLUEeHHsIM cekpeLii
COISIHOI KNCMOTH, LLIO 3yMOBMEHWI BUCOKO NPOAYKLIED
ricTaminy, sikuin BUBINbHAeTbCS 3 TK. € gaHi, wo B 11 %
nauieHTis i3 CM BUHMKaIOTb LLTYHKOBO-KMLLIKOBI KDOBOTEM

- ) BMPa3KoBOro r'eHe3y [1]. B onncaHomy Bunaaky y xeoporo

Puc. 3 (a, 6). ImyHoricToximiuHe 3a6apBneHHs Ha TPUNTady Ty4HNX KNiThH (a) Ta CD117 (6). MoauTue- P . . yl ] y ,EL vy P

Ha peaKL{isi B arperatax MacTOLTIB Y OBEPXHEBIX BiA/iNaXx CTPOMM BIACHOT MRacTuHKM. 36. x20. 3achikcoBaHo Binb B eniracTpii, AXCNenTUYHi ABULLA, TOMY
nauieHToBi BUKOHAHO e30¢haroractTpoayoLeHOCKomMito Ta
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BUKITOYEHO KUCIIOTO3amnexHi XBopoby BepxHix Biadinis
LUKT.

HagmipHe BuBiNbHeHHs rictamiHy npu CM cynpo-
BO[PKYETbCS TaKOX MOPYLUEHHSMU NEPUCTANbTUKK 1
motopuku LLUKT, Lo KniHiYHO MaHicpecTye K CMMNTOMM
avcnencii Ta giapei. Baxnueoto ocobnumBicTio € Te, Lo
npu CM giapest 4acto CynpoBOXKYETLCSA NpUNAMBamm,
ane 6e3 notoBuaineHHs [1]. Kpim Toro, giapes npu CM
Takox Moxe Oyt cnpuunHeHa iHdinbrpauieto CO TK,
LLIO MOXe NPK3BECTM 4O NATONOTYHMX 3MiH | CUMNTOMIB,
CXOXMX Ha 3anarnbHi 3aXBOPIOBAHHS KULLEYHUKa. Y pasi
TshKKoro nepebiry xsopobu aiapes Moxe ByTn TpuBarno,
3 nposieamn Manbabcopbuii, pe3aucTeHTHoI Ao Tepanii
[1,11].

HasBHiCTb Y XBOPOro, KMiHIYHUA BUNALOK SKOTO
onvcanu, fiapei, MeTeopuamMy, ANckomdgopTy y NiBin
30YXBUHHIN AiNsHUi, 3HWKEHHS Macu Tina, 4OBOMi TpuBa-
NN aHaMHe3 3aXBOPOBaHHA NOTpebyBany BUKMIOYEHHS
CHHPOMY MOAPa3HEHOTO KULLEYHNKA 3 liapeeto Ta opra-
Hi4HOI naronorii, LWo Mae nepebir nig Mackol CUHAPOMY
NOAPAa3HEHOro KULLEYHWUKA (3anarnbHi 3aXBOPHOBaHHS
KULLIEYHMKa, aHTMBIoTMKOacoLiioBaHa diapes, AMBEPTU-
KynsipHa xBopoba TOBCTOI KMLLKW, 30BHILLUHBOCEKPETOPHA
HEOOCTaTHICTb NiALWNYHKOBOI 3a103m, Lieniakis ToLwo).
Omxe, Ans 0CTaTO4YHOrO BCTAHOBMEHHS AiarHo3y naui-
€HTOBI MPK3HAYEHO KOMMIEKCHE OOCTEXEHHS, 30Kkpema
KOMOHOCKOMIt0.

3a gaHumm HaykoBoi nitepatypy, npu CM i3 3anyyeH-
Ham KT engockonivHi 3miHm Busienstotb y 40-62 % Bu-
nagkis. [oLmpeHo eHA0CKOMHHO 03HAKOH € Andy3Ha
By3nyBaTticTb CO TpaBHOrO kaHarny (MHOXWHHI HOZYNSPHi
YTBOPEHHS), HAasBHICTb >KOBTYBaTO-0innx GnsLukonoaio-
HUX ab0 rpaHynsapHUX ypaxeHb, AnY3Hi iIHTeCTUHanNbHI
TeneadriekTasii Ta/abo ypTukapHi ypaxeHHs [1,12].
Mig yac konoHockonii y nauieHTa BUSIBNEHO MHOXWHHI
HOQYNSAPHI GnAWwKonoAibHi yTBOPEHHS CBITNO-XOBTOrO
KOnbOpy B Pi3HUX Bifdinax TOBCTOI KWLLKK, 3 SIKUX B3ATO
martepian ans Gioncii.

3a pekomeHngauismm BOO3, aons giarHocTukn CM
PEKOMEHA0BAHO 3aiNCHUTY BiONCito KICTKOBOrO MO3Ky Ta/
abo Gioncito LLKT, ocobnneo ToBCTOI KMLwkn [1]. OcHOB-
HO0 NATOrHOMOHIYHO0 03Hakoto CM e Garatoocepeskose
CKyNYeHHS LWinbHKX iHinsTpaTia TKy pi3HMX BHYTPILLHIX
opraHax (He MeHLe Hix 15 TK/knacTep), a Takox BUSIB-
neHHsi noHag 25 % atunosux TK'y kicTkoBoMy MO3ky abo
iHLLIMX NO3aLLIKIpHUX OpraHax, BKIoYaruy Heapini popmm
TK Ta ixHi BepeTeHonoaibHi abo aeLeHTpanisoBaHi sapa,
LLI0 YaCTO CyNPOBOMKYETHCS MiABULLEHM BMICTOM Mias-
MaTWYHKX KNITUH Ta e03HOINIB y BRACHIA NNacTUHL
CO [1,2]. ina nigTBEpOAXXEHHS MACTOLMTHOI Npupoau
iH(biNbTPaTy BUKOPWUCTOBYIOTb HW3KY TCTOXIMIYHMX (3a
mM3010, TONYIAMHOBUM CWHIM) Ta iIMYHOTICTOXIMIYHNX
(TpunTasa macrtounTtie, CD117) meToniB 3abapBneHHs.
3a kputepismm BOOS3, piarHo3 mMacTounTo3y rpyHTY-
€TbCS Ha riCTONOriYHOMY BUABNEHHI atunosux TK'y 3pisi
TKaHWHW, NOB’sA3aHMX 3 MyTallieto c-kit abo 3 abepaHTHO
ekcnpecieto CD2 ta/abo CD25, abo noe’s3aHux 3i CTin-
KUM MiABULLEHHAM PiBHS TPWUNTasW B CUpOBaTLi MoHaz
20 Hr/mn [1,5,11].

B onucanomy kniHiYHOMy BUNagKy 3a pesynsratamut
ricTonoriyHoro gocnimxeHHa GionTaTiB Ha hOHi eo3u-
Ho@inbHOT iHdinsTpauii CO TOBCTOI KULLKU BUSIBNEHO
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Benuki (>15 kniTvH) arperatn mactouuTiB, YacTuHa 3
SKUX Marna BepeTeHonoAi6Hy (hopMy Ta 03HaKM KIITUHHOT
aTunii BinbLy Hix y 25 % MacTouuTIB, L0 BU3HAYaKOTb SIK
TONOBHUI [iarHOCTUYHWIA KpUTEPIN MacToumTosy [2,4,5].
Mig yac imyHoricToximMiyHOro AoCnimpKeHHs B 06CTEXEHOro
naLlieHTa BUSIBNIEHO NO3WUTVBHY peakLiito Ha TpunTady TKi
mapkep CD117, Lo niaTBEpAnnO HaNeXHICTb LyX KMiTUH
[0 MacTouuTiB.

Bigowmo, wo kinbkicte TK Moxe 36inbluyBatics y na-
LIiEHTIB i3 CMHAPOMOM MOAPA3HEHOTO KULLEYHIKA Ta Npu
napasuTapHux iH@eKLUisX, 3ananbHUX 3axXBOPIOBAHHSAX
KULLIEYHWKa, ane BOHW He YTBOPIOTL arperatis i3 TK
B CO Ta He ekcnpecytotb CD25 [11,13]. Tomy, sKwo €
NPUMyLLEHHS NPo BUHMKHeHHS CM, nig yac konoHockonii
pekomeHaoBaHo Hpatu GionciiHnii Matepian 3 ycix Bia-
[AiNniB TOBCTOI KuLLku [14].

CM Takox HeobxigHO AndepeHLitoBaTy Big 3axBo-
PrOBaHb, L0 CyNpPOBOAXKYIOTHCA 36iMbLUEHHSAM KiflbKOCTI
€031HOGINiB, cepen SKMX HaMBinbL MOLUMPEHUMMN €
3ananbHi 3aXBOPIOBaHHA KULLEYHWKA (BUPA3KOBUI KO-
niT, xBopoba KpoHa), MeankamMeHTO3He MOLLKOMKEHHS,
€03MHOISNbHWIA KONIT, XapyoBa anepris Ta napasuTapHi
iHcbekuji [13,14].

3a TXKKICTIO KniHiYHi cumnTtomu npu CM mMoxyTb
BapitoBaTu Bif nerkux Ao HebeaneyHux ansg xutrs [1].
Y nepeBaxHOi GiNbLLIOCTi MauieHTiB 3 ypaxeHHam LLKT
KniHiYHWI Nepebir xBopobu NoBINbHWIA, SiK B ONUCAHOMY
BUMAZKY.

TakTuKa cnoctepexeHHs Ta nikyBaHHS NauieHTiB i3
CM r'pyHTYyeTbCS CyTO Ha iHAMBIAYyansHOMY NiAXoAi 1
3anexwTb Bia dopmu 3axBoptoaHHs. OfWH i3 KMo4oBKX
€MEeMEHTIB NMiKyBarbHOI TAKTUKV — BUKITKOYEHHS MOTEHLn-
HUX Tpurepie akTmeauii TK [1,2].

JlikyBaHHS! LLNYHKOBO-KMLLKOBUX CUMMTOMIB, MOB’S-
3aHux 3 mepiatopamu TK, nepegbayae npusHavyeHHs
aHTMMegjiaTopHMX 3acobiB (aHTurictaminm) [9,15]. Ak Te-
panito neptuoi niHii npn CM 3 ypaxerHam LLKT (Bupasku,
Jiiapesi) BUKOPUCTOBYKOTb aHTaroHicTu H2-ricramiHoBux
peuenTopiB. Y KMiHIYHOMY BUNaAKY, LLO ONUCcanu y Libo-
MY AOCHIMKEHHI, NiKyBaHHA (haMOTUAMHOM BUSIBUNOCS
eheKkTUBHIM. Y pasi pe3UCTEHTHOTO B1PA3KOBOIO 3aXBO-
plOBaHHS 3a3BKYail PEKOMEHYHOTb A0AaBaATH iHribiTopu
MPOTOHHOI MOMMW 5K Tepanito Apyroi NiHii, ane 6e3 npu-
NHEHHs npunomy H2-6nokatopa [9].

Kpim Toro, nauieHTam 3i LLUNYHKOBO-KWLLKOBUMU
nposieamm CM, pesncTeHTHUMU OO aHTUTiCTaMiHHMX
npenapartiB Ta Tepanii iHribitopami NPOTOHHOI nomny,
noKasaHui MPUINOM KPOMOTIHY HaTpito sik cTabinisatopa
TK1,7,15]. Oxkpemi nauieHTn noTpebyroTh NpU3HaveHHs
HU3bKNX 03 FTOKOKOPTUKOCTEPOIAiB [15].

Y pasi BUsiBNeHHs arpecvBHyx nigtunis CM 3i 3Hau-
Hoto iHdpineTpauieto TK y LWKT, wo cynposomkyeTbes
MOpYLUEHHAM BCMOKTYBaHHS Ta BTpaTol Macu Tina,
[OLINbHOIO € LTOpeayKTUBHa Tepanis (iHTepepoH anb-
¢a, IFNa) [1,7,16]. B octaHHE fecaTuniTTs HOBUM nep-
CMEKTUBHMAM HanpsIMOM Mif Yac nikyBaHHS arpecUBHUX
dopm CM cTana TapreTHa Tepanis, Lo CNpsMOBaHa Ha
MPUTHIYEHHS TUPO3UHKIHA3M 3 3aCTOCYBaHHAM iMaTuHIOy
—iHribiTopa peventopa TMpo3nHkiHa3m [17]. Ycim xsopum
Ha MacToLmTO3 HeobXiaHe AVHaMIYHe COCTEPEXEHHS 3a
MoKa3HUKaMM KPOBI, BKIOYAKUM PiBEHb TPUNTa3W, OAUH
pa3 Ha pik [3].
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Omxe, Ans 0CTaTo4HOro BCTaHOBMNEHHS diarHody CM
3 ypaxeHHsaM LLKT HeobxiaHUM € peTenbHe BUBYEHHS
aHaMHe3y, OLHIOBAHHS KMiHIYHMX JaHuX, 30INCHEHHS
[00aTKOBUX 0bcTexeHb, AK-0T eHgockonii LLUKT i3 MHo-
XUHHUMY BioncisiMu, iIMYHOTICTOXIMIYHOTO AOCHIMKEHHS,
a TaKoX BM3HAYEHHS PIBHSA TPMNTa3W B KPOBI.

HaBegeHun kniHiYHWA BUNAZoK MiATBEPAXYE, WO
ZiarHoctrka CM y nauieHTiB, y SKUX NEPEBaXatoTb LUMYH-
KOBO-KMLLIKOBi CUMMTOMM, MOXe By T iCTOTHO ycKrnagHeHa
Ta noTpebye BUCOKOI HACTOPOXEHOCTi 3 GOKY i KMIHILWCTIB,
i naTonoroaHaToMiB.

BucHoOBKU

1. CMCTEMHMI# MacToLMTO3 3 YPAKEHHSAM LUMYyH-
KOBO-KLLUKOBOTO TPaKTy € CKNaAHUM Ansi 4iarHOCTUKM
3aXBOPIOBAHHAM, LLO iCTOTHO NOTipLUY€E AKICTb XWUTTS
navuieHTiB, a oKpeMi 1oro hopMu y pasi NporpecyBaHHs
MO3KYTb 3arpoXxXyBaTu KUTTHO. Lie 3ymoBmtoe HeobxigHiCTb
PETENBHOTO MOHITOPUHIY CTaHy XBOPOTrO Ta KOHTPOIHO
nabopaTopHUX MOKa3HUKIB.

2. KeanigikoBaHa meamnyHa [OMOMOra XBOPUM Ha
CUCTEMHWI MacTOLMTO3, 30Kkpema i 3 ypaxeHHaMm LLKT,
notpebye MynsTMaMCUMNNIHAPHOI KOMaHau daxiBLiB:
racTpoOeHTeporiora, EHA0CKoNICTa, remMatonora, naToMop-
¢honora. PaHHs Ta cBoevacHa fiarHoCTVKa CUCTEMHOIO
MaCTOLTO3y BaXIMBa He TinbKu AN NOMereHHs cumn-
TOMIB, ane 1 Ans ynoBiflbHEHHS 10r0 NPOrpecyBaHHs.
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	Рис. 4. МРТ ОМТ пацієнта П. віком 58 років, макропрепарат видаленого сечового міхура. А: МРТ ОМТ перед РЦЕ від 21.01.2025 року; Б: видалений сечовий міхур з інфільтративною рецидивною пухлиною в ділянці правого вічка після попередніх ТУРСМ.
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