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Pe3tome. Pak sieunukis (PS1) — oHa 3 IPOBIAHMX IPUYHH CMEPTHOCTI BiJl paKky cepen xiHok. LluHk € mikpoerne-
MEHTOM, KU Biz[irpae KUTTEBOBAXKIIUBY POJIb y 3pOCTaHHI, z[H(bepeHuiaui'i Ta anomnTo3i kiituH. KpiMm Toro, BiH HE0O-
Ximgau# g 6imbim Hik 300 (bepMeHTlB 1 maitxxe 2000 (I)aKToplB TPaHCKPHIILII i OB’ I3aHAH 13 0araTbMa 3aXBOPIOBAHHIMEI
JIFOJIMHU Yepe3 poJib Y HeWTpanmizamii BUTbHUX pauHKamB 1 aHTHOKCHUJAHTHUX BIacTUBOCTEW. J00aBKM IIMHKY BUKOPH-
CTOBYIOTb JJIsl MPO(IIAKTHKY paKy. Y BKa3aHild CTATTi BAPTO PO3MIITHYTH BMICT LIMHKY B KPOBI SIK IPOrHOCTHYHHHN (ak-
TOp Tepediry paKy S€IHHKA.

Meta nocainxennsi. BusHaunTH piBeHb HIMHKY B XBOPUX Ha PaK sIEYHUKA B Pi3HI IIEPiON JIIKYBaHHS.

Martepianm i meTomm. [IpoBeneHo aHai3 pe3ybTaTiB JIKyBaHHS MaIlieHTOK Ha emiTemianbuuit PS 1I-1V cramii
(2023-2024 poxwu). B 0CHOBY MPOCHEKTUBHOTO €TAIY JOCHIHKEHHS MMOKJIICHO Pe3YJIbTaTH CIIOCTEPEIKEHHS 38 XBOPUMU
Ha enitemiansHuid PS II-1V cranii (16 nauieHToK) i 5 manieHTOK i3 100POSIKICHUM MPOLIECOM, KOTPUM IIPOBEACHO JIiKY-
BaHHs B KOMYHAJIILHOMY HeKoMepuiiiHoMy minnpueMcti «I[Ipukapnarcbkuil KIIHIYHHN OHKOJIOTIYHHMKA ueHTp IBaHO-
®panKiBChKO1 001acHOT panm» 3a 2023 — 2024 pp.

PesyabraTu. JlociimkeHHs MOKa3ano 3HWKEHHS PIBHS LIMHKY B KPOBI MAlLliEHTOK 13 3JI0SIKICHUM 3aXBOPIOBaH-
HSIM SIEYHUKA [TOPIBHSHO 3 KOHTPOJILHOIO Ipymoto. CepeiHe 3HaueHHs BMICTY IIMHKY B KPOBI XBOpHX Ha pak seunuka I11-
IV craniif cranoBmio 68,35 £ 15,12 MKI/m1, 0 € HIDKYUM 32 TIOKa3HUK Y KOHTPOJBHINA TPy, Ie piBeHb IUHKY CKJIaB
70,12 + 38,37 mxr/mn. [IpoTe B mamieHTOK i3 TOOPOSKICHUMH HOBOYTBOPEHHIMH SI€YHUKA PIBECHD IIMHKY B KPOBI TAKOXK
OyB HW)KYHMM BiJl PiBHSI HOPMHU.

BucHoBkH. 3HIWKEHHS PIBHS IMHKY MOXKE BKa3yBaTH Ha Ba)KJINBY POJb IBOTO MIKPOEJIEMEHTa B PO3BHUTKY Ta
MpOTpecyBaHHI 3JI09KiCHIX HOBOYTBOPEHb S€YHHKA.

TakuM 4MHOM, pe3yJbTaTH 3raJaHoro JOCIIJDKEHHS CBiA4YaTh NpO Te, IO PiBEHb LMHKY B KPOBI 3aJIMIIATH-
METhCS TIOTCHIIHHUM MPOTHOCTUYHUM MapKepoM Mepediry paky s€9HHKa, aje HeoOXiTHI MOAabIli TOCTIKSHHS IS
BHU3HAYCHHS ONTUMAIIFHUX METOJIB KOPEKIii AeiluTy HUHKY Ta PO3pOOKH €(PEKTHBHHUX CTPATETiii BUKOPUCTAHHS BH-
IIEHa3BaHOTO MIKPOEJIEHEeHTa B KOMIUIEKCHOMY JIIKYBaHHI IAI[IEHTOK i3 paKOM SIEYHHUKA.

KoarouoBi ciioBa: pak seunuka, pakTopu pu3HKy, JiarHOCTUKA LIMHKY B KPOBI, BXKKI MeTaJH, J0OPOSIKICHI HO-
BOYTBOPCHHS sIEYHUKA, KPOB, aTOMHO-2JICOPOLiiiHA CIEKTPO(POTOMETPIs.

Beryn. Pak sieyHuKIB — 0fHA 3 MPOBIIHUX NPH-
YMH CMEPTHOCTI B/l paKy cepeJl KiHOK.

3I0SIKiCHI My XJIMHY SIEYHUKA 3QIUIIAI0THCS aKTy-
aJBHOIO MPOOIIEMOI0 B OHKOJIOTII. PS5l 3HaX0MuThCS Yy TIep-
I JECATI 3a MOMIUPEHICTIO Ta B MEPIIii I’ ATIpIIi 3a Jie-
tanpHicTIO. IARC Bkaszye, mo B 2022 pori Oyno Brepiie
JiarHOCTOBAaHO 295414 BHUMaIKiB 37OSKICHUX MYyXJIUH si€-
YHUKIB i 3apeecTpoBano 184799 cmepreii Bix IbOTO 3aXBO-
proBaHHsL. [1]

3rimHo 3 maHumu HarioHanpHOTO KaHIEp-pe-
ecTpy, B Ykpaini 3a 2022 pik Brepuie BusiiieHo 3172 Bu-
naJKiB 3axBopioBanHs PSl. Ha nmepmry crazito nmpunanano
20,4 %, 11— 7,8 %, 111 — 43,4 %, IV — 20,4 %, He npocTa-
nitioBaHi — 6,8 %. He mpo>kuiiy oJIiH piK BiJ 1aTH BCTaHO-
BiIeHHA JiarHo3y 21,2 %. OTxe, i 1larHOCTHKA, 1 pe3yiib-
TaTH JIKYBaHHS 3aJIMIIAIOTHCS HE3aJ0BITBHUMA. [ 1]

Bucoka cmepthicth Bim PS moB’si3ana mepe-
JIOBCIM 13 THM, IO HE BiJOMa ETIOJOrisS BKa3aHOTO

3aXBOPIOBAHHS Ta MpoOiieMa JIarHOCTUKU 3aJUIIAIOTHCS
OJTHI€IO 3 HalBaXX4YMX Yy Ccyd4acHii onkosorii. Lle mosicHro-
IOTh arpeCMBHUMH OiOJIOTIYHUMH SKOCTSIMH 3JIOSKICHUX
MMy XJIMH SIEYHAKA, TIPAKTHYHO OE3CHMIITOMHUM Iiepedirom
Ha ITOYaTKOBUX CTaisX PO3BHUTKY, 37aTHICTIO J0 YaCTOTO
pEeLUIMBYBaHHS, LIBUIKOTO i OOIIMPHOIO METacTasy-
BaHHA. Takuii epebir XBopoOu MiATBEPKY€E TPOTpecy-
BaHHS PaKy SIEYHUKA MEPEBaKHO Yepe3 JUCEMIHAIiI0 110
OYEPEBHUHI, B Pe3yJbTATI YOTO B OLIBIIOCTI MALlI€EHTOK He-
IyTy OiarHOCTYIOTH Ha Mi3HiX cTanisx. [Iporao3 xsopobu
3aJIeXKHTH BiJl CTa/lii 3aXBOPIOBAHHS, CTYIIEHS TU(EpeHIIi-
auii myXJauHYU, 0e3pelUIUBHOTO Tepioy, pO3MIpiB 3alu-
IIKOBOI IyXJIMHU MicHs XipyprigyHoro nikyBaHHA. Tak, Oe-
pYUH 10 YBaru BUIIEHaBeAEH] (akTopH, BBAXKAEMO: 1€ 3a-
XBOPIOBaHHS € L[IKaBMM JJIsI HAYKOBIIB Yy IUIaHI HOIIYKY
HOBHX (paKkTOpiB MPOTHO3Y mepediry XxBopoOu Ta cripodu
BILUTUBY Ha HUX [1].
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OorpynTyBanns Aocaimkenasa. Cepell BiTOMUX
NPUYUH BUHUKHEHHS PAKy SI€YHHKA MOXXHA BUKPEMHUTH
HasBHicTh MyTatlii B reHax BRCA1 ta BRCA2, oxupinns,
BiK, TeHeTHYHHH (akTop, cuHapom JliHga, Oe3rutians Ta
3aMiCHY TOPMOHAJBEHY TEpaIlifo B MEHONAY3i, MOJIIKACTO3
s€qHNKiB. HeoOXimHO 3aKIeHTYBaTH Ha BIUIMBI HABKOJIU-
IIHBOTO CEpeZoBHIIA K (haKTOpi BUHUKHEHHS PaKOBUX
3aXBOPIOBaHb Y MIJIOMY, 0cOONMNBO BaXXKuX MeTaiiB. [Ipo-
BEZICHO JOCIIKEHHS IIPO BIUIMB OCTaHHIX (BaYKKHUX METa-
JB) Ha PU3UK BUHUKHEHHS PAaKy MOJIOYHOT 3aJI031, CHO0-
METpif0, IUTONOAI0HOT 3a103H, IUTYHKA, IEYHUKIB 1 KOJIO-
peKTaNpHOTO paKy. JIfonuHa CTHKAETHCS 3 OaraTbMa KaH-
LEpOreHHUMH PEYOBHHAMH, KOHIIEHTpalis SKHX pPi3KO
3pocTae B IOBITPI i yac BUOYXIB 1 pyHHyBaHHs OyaiBeib
.Jlo HUX HaneXxaTh UM, TICOK, ITHJI, IPiOHI TBepAl YacTu-
HKU 1 a36ect. 1e Bce kanneporenu kiacy 1A 3aIARC. [2-
5]

onus B YKpaiHi yTBOPIOIOTHCS THCSAYi TOH He-
0e3MeYHNX BiIXOMIB BiJl 3HECEHHUX Oy[iBeNb, IKi MICTAThH
asoect. Ile migBuUIIye pU3UK OaraThO0X OHKOJOTTYHHX 3a-
XBOPIOBaHb, IEPENOBCIM paKy seyHMKIB. KaHmeporen-
HiCTB a30ecTy IIs JIeTeHb, TOPTaHi, TUIEBPH, IIEpUKapay 1
OYepEeBHHH, OCOOJIMBO aKLEHTYIOUH Ha BariHajbHiHA 000-
JIOHTIi sIEYHHKA, OYII0 YiTKO BcTaHOBiIeHO MAIP.

BonokHa azbecTy BIMXAIOTHCS 3 MOBITpsAM. My-
KOLWJTIApPHUH KIIIPEHC TPaHCIIOPTYE JEIOHOBAaHI BOJIOKHA
JTM(OTCHHNM 1 TEMAaTOTCHHUM IUIIXOM Y TPYIHY Ta de-
PEBHY CEepO3Hi TOPOXKHUHHU [6].

VY 2017 poui pak sI€4YHUKIB, CIPUYMHEHUH YILIH-
BOM a30ecTy, OyB BU3HAHHMU MEPUIMM TiHEKOJIOTTYHHM
npodeciifiHuM 3aXBOPIOBaHHAM. 3a00pOHH Ha BUKOPHC-
TaHHs a30ecTy Oynu mpuiHsTI Oinbin HiX y 50 kpainax
CBITY. Y NeB’ATH 3 JIeCATH HaWOUIbII TI'yCTOHACEICHUX
JiepkaB a3bect i Joci He 3aboponeHo. [7,8]

[{uHK € MIKpOEJIEMEHTOM, SIKH BIAIrPa€e ®HUTTE-
BOBaXXJIMBY POJIb Y 3pOCTaHHI, AudepeHiianii Ta arnonTosi
kiiTuH. Takox BiH HeoOXimuMiA ams O6imemr Hixk 300 dep-
MeHTiB 1 Maibke 2000 ¢dakTopiB TpaHCKpHIIIi i TTOB’s13a-
HU# 13 0arathbMa 3aXBOPIOBAHHAMH JIIOJAMHHU Y€Pe3 POJIb Y
HeWTpamizanii BUIPHUX paJUKalliB i aHTHOKCHIAHTHUX
BIIacTHBOCTEH. JI00aBKM IIMHKY BHKOPHUCTOBYIOTBCS VIS
npodinakTuku paky. [Ioka3aHo6 IMHK NPUTHIYYE MPOJIi-
(epamito KIITHH IUIOCKOKIITHHHOTO pakKy CTPaBOXOMY.
OpnHak aieTnyHa 100aBKa IIUHKY, KPIM TOTO, IOCTAE MOTe-
HIIHHUM (paKTOPOM PU3HKY, OCKUIBKH aKTHBY€E TPAHCIIO-
pTep LMHKY IPH PaKoBi MOJIOYHOI 3aJI03M W paKy Mpoc-
tatu. Llunk cnpusie EMT npu KojopekTanbHOMY paky Ta
paxy JIETeHiB, IO CBIIYUTH MPO HOT0 OHKOTEHHY POJb B
000X THMmax paky. Bei 11i qocmimpkeHHs moKa3aiu: IAHK Bi-
Jirpae pi3Hi poji 3aJeXHO BiJ THIy paky. OgHak ioro
BIUTUB TIPU PAKOBi SIEUHUKIB HEe Oys0 IT0Ope MOCIHiIKEHO
[2-5].

Jlo6aBKM IIMHKY B MO€IHAHHI 3 XIMiO- Ta IIpoMe-
HEBOIO TepamisiMH 3MEHIIMIN MICIEBHHA PELUUANB IMyX-
JIUHY Ta MOKPAIIWJIM 3araJIbHy BYDKWBAHICTh MAIli€HTIB 13
MOMIMPEHUM PAKOM HOCOTJIOTKH.

Merta gociimkenHs. BusHauuTy piBeHb HUHKY Y
XBOPHX Ha paK S€YHUKA B Pi3HI NEPioIH JTIKyBaHHS.

Marepiann i meroau. [IpoBeneno anamiz pe-
3yJIBTATIB JIIKyBaHHS XBOpHUX Ha emiteniansauid PA 111-1V
cranii (2023-2024 poku). B OCHOBY NpPOCIEKTHBHOTO
eTamy JOCIHI/DKCHHS TOKJIAJEHO pPEe3yJbTaTH CIIocTepe-
JKEHHs 3a nanicHraMy Ha enitemansauid P III-IV cranii
(16 marmieHTOK) Ta 5 MAMIEHTOK i3 JOOPOSKICHUM IpOIIe-
COM, SIKHM IIPOBE/ICHO JIKYBaHHS B KOMYHAJIbHOMY
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HeKkoMmepIiiHOMY mianpuemctsi «[IpukapnaTcbkuii KiiHi-
YHUI OHKOJIOTIYHUH 1IeHTp IBaHO-DpaHKiBChKO1 00IaCHOT
pazm» 3a 2023 — 2024 pp.

AHanizy Ta BHMBYEHHIO MiJISATagyl IOKa3HUKU
BMICTYy B&KKHX METAJiB, a caMe IIMHKY B KPOBI MAIli€HTOK,
xBopux Ha PSI.

Merto BHMIPIOBaHHS HPOBOJMBCS Ha PO3IH-
JICHHI PO3YMHY MiHepasi3aTy B MOBITPSHO-aIleTHIICHO-
BOMY MOJyM’i 3 MMONANBIIMM BUMIPIOBAHHSIM pE30HAHC-
HOTO TOIJIMHAHHS aTOMIB JIOCHTI/PKYBaHMX METaJiB, IO
BU3HAYAEThCA 3a JOMNOMOIOI0 aTOMHO-aacopOLiitHOro
cnexrpodotomerpy C-115 IIK. Hopma piBHS IMHKY B J1a-
6oparopii cranoBUTH 80-120 MKI/mJ1.

PesysabTaTn pocaitxeHHs. B ocHOBY 1o-
CITi/DKEHHS TOKJIAICHO pe3yNbTaTh CIIOCTEPEKEeHHS 3a 16
xBopumu Ha PSI I1I-1V craniii — rpyna nocmimkenHs (puc.
1). Y cTpykTypi mocmimkyBanoi rpymu 9 ocid (56,25%) 3
III cragiero PSI, 7 mamientoxk (43,75%) — IV cramiero.

KonTtponpaa rpymna HamigyBana 5 oci0, y SKux He
BUSIBJICHO 3JIOSIKICHOTO HOBOYTBOPEHHS OY[b-SIKOi JIO-
kamizamii (Il rpyma gocmimxeHHs).

Bik marmieHTiB TpynmH OOCHTIIKEHHS CTaHOBHUTH
64,81 + 1,91 p., Bik rpynu HOpPiBHSAHHS CTaHOBUTH 51,2 +
21,37 p (puc. 2).

= [obposKicHMIA npouec
= Pak AeyHuKa lll ctapia
Pak aeuHuka IV ctagin

Puc. 1. Po3noain xBopux 3a rpynamm.
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CepegHiii ik, p.

M Pak seyHuka W JoBposakicHuit npouec

Puc. 2. Cepenni 3HauyeHHsI BiKy XBOpPHUX y rpynax.

Jlnist nocniiHol Tpyny cepesHe 3HAuYSHHS BMICTY
LMHKY B KPOBI HIXYE, HK aHAJIOTIYHE B KOHTPOJBbHIN
68,35 +£15,12 MKr/m1 [j1s1 OCHOBHOI IPYTIH, IS TPYIH KOH-
Tposro — 70,12 + 38,37 mkr/mn BiamosigHO (puc. 3).

[MTanmieHTKH TPYNH JOCTIDKEHHS OTPHUMYBAIH
crenianizoBane JikyBaHH: B 2019 —2024 pp.: 8 mamieHTOK
JiKyBaHHS B 00°€Mi NEpBUHHOI Ta IHTEPBAIBHOI LIUTOPE-
JyKIi#, me 8-oM Oyno BUKOHAHO BTOPHHHE IUTOPEAYK-
TUBHE BTpy4YaHHs uu Kypc IIXT i3 mpruBo Iy IpOTOBKEHHS
3axBOpIOBaHHS (puc. 4).
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Puc. 3. PiBeHb IMHKY B KPOBi B 10CIiIZKyBAHHUX
rpymnax.

o N B o ®
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yuTopeaykuia

BTopHHHa
uuTopeaykuis/NXT

Il cragin IV cragin

Puc. 4. Buau xipypriyHux BTpy4aHsb.

BucHoBkH. JIOCTIIKEHHS TOKA3al0 3HUKCHHS
PIBHS LMHKY B KpOBI MalliEHTOK i3 3JIOSKICHUM 3aXBO-
PIOBaHHIM SIEYHUKA MOPIBHAHO 3 KOHTPOJBHOIO TPYIOIO.
CepenHe 3HaYCHHS BMICTY LIMHKY B KPOBI XBOpUX Ha pak
seunuka III-1V cranmiii cranoswio 68,35 + 15,12 Mxr/m,
IO € HIDKYMM 32 TOKAa3HWK Yy KOHTPONBHIN Tpymi, me
piBep nmHKy ckmaB 70,12 + 38,37 mxr/mn. Ilpore B
MALi€HTOK i3 T0OPOSIKICHUMH HOBOYTBOPEHHSIMHU SIEYHHKA
piBEHb IUHKY B KPOBI TAKOX € HIDKYHUM Bifl PiBHS HOPMHU.

IlepcnexkTuBM NOAAJBIIMX AOCHIIKeHb. 3HU-
JKSHHSI PIBHS IIMHKY MOJKE BKa3yBaTH Ha BaXKJIMBY POJIb
IIbOTO MIKpPOEJIEMEHTa B PO3BHUTKY Ta IPOTPECYBaHHI 3110-
AKICHUX HOBOYTBOpDEHb s€dHHMKa. L[MHK, K Bimomo,
BiZlirpae KPUTHYHY pOJIb Yy Hpolecax pocty, AudpepeH-
miamii Ta armonTo3y KIITHH, a TAKOXK Y HeUTpai3amii Billb-
HMX paJKaJliB Ta aHTHOKCHIAHTHOMY 3axucri. Moro me-
(biMT MOYXKE IPU3BOAUTH JI0 TIOPYIIEHB LIUX MIPOLECIB, 10
CIIpHSIE OHKOT€HE3Y.

TakuM 4MHOM, Pe3yJIbTaTH BHIIEBKA3aHOTO IO-
CIIIJDKEHHS CBIYaTh: piBEHb IIMHKY B KPOBI MOXKe OyTH
MOTEHI[IHHUM TMPOTHOCTHYHUM MapKepoM Mepediry paky
SI€UHMKA, aje HEeOOXiOHI MOAaNbIIl TOCHIIKEHHS s
BH3HAYEHHS ONTHMANbHUX METOMIB Kopekmii aedinuty
IIUHKY Ta PO3POOKH €PEKTUBHHUX CTPATET1 BUKOPHCTAHHS
Horo (IIMHKY) B KOMIUIEKCHOMY JIIKyBaHHI Mali€HTOK i3
PaKoM sI€YHHKA.
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Abstract. Ovarian cancer is one of the leading
causes of cancer mortality among women. Zinc is a trace
element that plays a vital role in cell growth, differentia-
tion, and apoptosis. Zinc is essential for more than 300 en-
zymes and nearly 2000 transcription factors, and it is asso-
ciated with many human diseases due to its role in neutral-
izing free radicals and its antioxidant properties. Zinc sup-
plements are used for cancer prevention. The role of zinc
in ovarian cancer has not been well studied. The high
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mortality rate from ovarian cancer is primarily due to the
unknown etiology of this disease and the diagnostic chal-
lenge it presents, which remains one of the most difficult
issues in modern oncology. This is explained by the ag-
gressive biological characteristics of malignant ovarian tu-
mors, their virtually asymptomatic course at the early
stages of development, their tendency to frequent recur-
rence, and rapid and extensive metastasis. This disease
progression is mainly due to the dissemination of ovarian
cancer across the peritoneum, resulting in most patients
being diagnosed at advanced stages. The prognosis de-
pends on the stage of the disease, the degree of tumor dif-
ferentiation, the length of the relapse-free period, and the
size of the residual tumor after surgical treatment.

Objective of the study. To determine the level of
zinc in patients with ovarian cancer at different stages of
treatment.

Materials and Methods. An analysis was con-
ducted on the treatment results of patients with stage I11-
IV epithelial ovarian cancer (2023-2024). The prospective
phase of the study was based on the results of observations
of patients with stage I11-1V epithelial ovarian cancer (16
patients) and 5 patients with a benign process, treated at
the communal non-profit enterprise "Prykarpattian Clini-
cal Oncology Center of the lvano-Frankivsk Regional
Council" in 2023-2024. The analysis and study focused on
the indicators of heavy metal content, specifically zinc in
the blood of ovarian cancer patients. The measurement
method involved spraying a mineralizate solution in an air-
acetylene flame followed by measuring the resonance
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absorption of the atoms of the studied metals using a C-
115 PC atomic absorption spectrophotometer. The normal
zinc level in the laboratory is 80-120 ug/dL.

Results. The study showed a decrease in blood
zinc levels in patients with malignant ovarian disease com-
pared to the control group. The average zinc content in the
blood of patients with stage IlI-IV ovarian cancer was
68.35 £ 15.12 pg/dL, which is lower than the control
group, where the zinc level was 70.12 + 38.37 ng/dL.
However, in patients with benign ovarian tumors, the
blood zinc level was also below the normal range.

Conclusions. The decrease in zinc levels may in-
dicate the important role of this trace element in the devel-
opment and progression of malignant ovarian tumors. Zinc
is known to play a critical role in cell growth, differentia-
tion, and apoptosis processes, as well as in neutralizing
free radicals and providing antioxidant protection. Its de-
ficiency can lead to disruptions in these processes, contrib-
uting to oncogenesis. Thus, the results of this study suggest
that blood zinc levels may be a potential prognostic marker
for the course of ovarian cancer, but further research is
needed to determine optimal methods for correcting zinc
deficiency and developing effective strategies for using
zinc in the comprehensive treatment of patients with ovar-
ian cancer.
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