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During the 3-month examination, in patients with NDP present at that time, the NFR pain threshold index
significantly decreases (0.6 (0.5-0.7)), as compared to the previous indicators at the 1-month examination (0.8 (0.6-
1.1)), as well as compared to patients who did not have NDP at that time (1.3 (1.1-1.3)). In patients with NDB
lasting more than 3 months, the NFR threshold index during the 3-month examination (0.6 (0.5-0.8)) significantly
decreases, compared to the corresponding indicator during the 1-month examination (0.7 (0 ,6-0,8)). Moreover,
the NFR threshold index is significantly different in groups with different duration of NDP both during the 1-month
examination (1.1 (0.9-1.3) and 0.7 (0.6-0.8)), and and during the 3-month examination (1.1 (1.0-1.3) and 0.6 (0.5-
0.8).

The ROC analysis method was used to assess the diagnostic significance of the NFR threshold index during a
1-month study in predicting the possible chronicity of NDP. According to the results of the ROC analysis, it was found
that the area under the curve is 0.92 (95% Cl: 0.75-0.99) and the optimal cut-off threshold of the NFR threshold
index is 0.8.

Conclusions.

1. In patients with MS, the presence of NDP is associated with a significant decrease in NFR pain threshold and
NFR threshold.

2. The course of NDP is accompanied by further decreases in the NFR pain threshold and NFR threshold.

3. A decrease in the NFR threshold by 20% or more 1 month after the debut of the NDR is a reliable prognostic
marker of the future chronicity of the NDP.
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Today, despite the development of medicine and the improvement of pharmaceuticals, the treatment of patients
with stage Il and IV ovarian cancer remains insufficiently effective. Modern methods of treating these patients are
accompanied by insufficient survival, which requires the identification of additional prognostic factors to individual-
ize treatment. In a retrospective analysis of clinically similar groups of patients, ovarian cancer is characterized by
significant heterogeneity in the course and response to treatment, which necessitates the search for new prognostic
factors.

The aim is to evaluate the effect of chromium, cadmium, copper, plumbum, and zinc in the blood of ovarian
cancer patients on the relapse-free period's duration. The study was based on observing 131 patients with ovarian
cancer; the control group consisted of 10 people who were not diagnosed with malignant tumors of any localization.
The study participants provided written informed consent to participate in the study. The studied metals in patients'
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blood were determined using the method of atomic absorption determination of micro- and macroelements in ash
solutions of biological materials.

Copper, zinc, and chromium have been shown to impact progression-free survival, while cadmium and plumbum
content do not affect the duration of remission. According to the data obtained, zinc has the highest impact on the
duration of recurrence-free survival of patients with ovarian cancer (p < 0.001) - the regression coefficient is 0.54
with a standard error of 0.09, that is, with an increase in the content of this metal in the blood of patients, the dura-
tion of survival is significantly longer. Compared to zinc, chromium and copper have a significantly lower effect on
recurrence-free survival. Thus, with an increase in chromium content in patients' blood and a decrease in zinc and
copper, a shorter duration of disease-free survival is observed. In the future, it is planned to study the content of the
above heavy metals in the tumor tissue of patients with ovarian cancer.

Key words: multiple sclerosis, neuropathic pain, neuropathic dysesthetic pain, nociceptive flexor reflex, chronic-

ity.

Connection of the publication with planned re-
search works.

The work was carried out following the plan of sci-
entific research of the Ivano-Frankivsk National Medical
University (IFNMU) and is part of the planned scientific
topic of the Department of Oncology “Individualization
of cancer treatment of organs of the reproductive sys-
tem and gastrointestinal tract by studying prognostic
factors and improving diagnostic methods”, state regis-
tration number No. 0121U109033.

Introduction.

According to literature data, the carcinogenic effect
of heavy metals is carried out directly — through cellular
genes and the influence on enzymatic systems. Heavy
metals that accumulate during a person’s life, in exces-
sive amounts in the body, accumulate on the surface of
chromosomes, which leads to modification of the struc-
ture of nucleic acids.

Clinical and experimental studies have shown that
some heavy metals have a suppressive effect on the
growth of malignant tumors [1, 2, 3].

Heavy metals are characterized by high resistance to
environmental factors, water solubility, and the ability
to be absorbed by soil and plants, which leads to the
accumulation of heavy metals [4, 5, 6, 7].

Table — Correlative dependence of the content of
metals in the blood of patients of the main group
with the duration of the relapse-free period

Metal .in the blood Regrgs§ion Standard tvalue 5

of patients (ug/g) | coefficient error

Zn 0,54 0,09 -5,41 [p<0,001
Cu 0,33 0,15 -2,20 | p<0,05
Cr -13,06 7,18 1,82 | p<0,05
Pb 6,80 11,38 -0,60 | p>0,05
Cd 11,13 6,89 -1,61 | p>0,05

A correlation has been shown between the accu-
mulation of heavy metals in breast tumor tissue and
women’s residence in environmentally polluted areas,
as tumor tissue accumulates heavy metals [8].

Recent studies have shown a correlation between
the content of chromium and plumbum in the blood of
patients with colon cancer and the duration of recur-
rence-free survival.

Ovarian cancer is characterized by significant het-
erogeneity in the course and response to therapy, even
within clinically homogeneous groups of patients. In

view of the above, there is a need to find new prognos-
tic factors [9, 10].

The aim of the study.

To assess the effect of the content of Cr, Cd, Cu, Pb,
Zn in the blood of patients with ovarian cancer on the
duration of the recurrence-free period.

Object and research methods.

The study is based on the results of observation of
131 patients with ovarian cancer (study group); venous
blood was collected during inpatient treatment of pa-
tients in the Ill surgical and chemotherapy departments
of the municipal non-profit enterprise “Carpathian Clini-
cal Oncology Center of Ivano-Frankivsk Regional Coun-
cil” in 2020-2021.

The control group consisted of 10 patients who were
not diagnosed with a malignant neoplasm of any locali-
zation (study group I1).

The study was conducted following the principles
of the World Medical Association’s Declaration of Hel-
sinki “Ethical Principles for Medical Research Involv-
ing Human Subjects” (amended in October 2013). The
study participants provided written informed consent to
participate in the study.

The studied metals in the blood of patients were
determined using the method of atomic absorption de-
termination of micro- and macroelements in ash solu-
tions of biological materials, which is based on spray-
ing a solution of mineralizate in an air-acetylene flame
and measuring the resonance absorption of the atoms
of the determined element using atomic absorption
spectrophotometer S-115 PC with statistical data pro-
cessing. Venue: center of bioelementology of the Ivano-
Frankivsk National Medical University.

Variational and statistical analysis of the research to
assess the reliability of the results was carried out using
a personal computer and Microsoft® Office Excel® 2007
and Statistica v.6 application programs (Statsoft Inc.,
USA).

Research results and their discussion.

According to a previously conducted study, the con-
tent of heavy metals, namely: Cr, Cd, Cu, Pb, Zn, in the
blood of patients with ovarian cancer was studied.

Statistically, the blood of patients with ovarian
cancer has a 3 times higher content of Cr than that of
healthy people, as well as Cd and Cu— 1.6 and 2.2 times,
respectively.

In the blood of persons without a malignant disease,
the Pb and Zn content is higher than those with ovarian
cancer by 0.4 and 1.5, respectively.
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Figure 1 — Relapse-free survival of patients
with minimum Zn values.

The effect of the studied metals in the blood of pa-
tients on the duration of the relapse-free period (table)
was studied based on the construction of a regression
model:

trelapse-free=exp(1.85+0.04*Cu+0.32*Zn+9.52*Cd-
15.09*Cr+2.32*Pb)

According to the calculations, p<0.001 indicates the
obtained data’s reliability.

According to the calculations, Cu, Zn, and Cr have a
significant effect on relapse-free survival, while the con-
tent of Cd and Pb does not affect the duration of remis-
sion.

According to the obtained results, Zn has the highest
influence on the duration of recurrence-free survival of
patients with ovarian cancer (p<0.001) — the regression
coefficient is 0.54 with a standard error of 0.09, i.e., with
an increase in the content of this metal in the blood of
patients, the survival time of patients is significantly lon-
ger.

A Cox regression (individual prediction of patient
survival) was constructed for the minimum (fig. 1) and
maximum (fig. 2) values of Zn content in the blood.

The 1-year recurrence-free survival rate of patients
with OC with minimal Zn levels in the blood is about 3%,
with follow-up starting from the 15th month, there were
no patients left without progression of ovarian cancer.
At the maximum levels of Zn content in the blood of the
subjects of the research group, the cumulative recur-

Figure 2 — Relapse-free survival of patients
at maximum Zn values.

rence-free survival in the 3rd year of observation is 80%,
and in the 4th year — 75%.

Since statistically significantly on recurrence-free
survival are influenced (however, much smaller com-
pared to Zn) Cr — regression coefficient is -13.06, with
a standard error — 7.18 and Cu — regression coefficient
0.33 and (0.15 standard error), the Cox regression was
calculated for the minimum (fig. 3) and maximum (fig.
4) values of the above elements.

After analyzing the obtained results, an analogy
with the Cox regression for Zn can be traced, which is
explained by the dominant effect of its content in the
blood of patients with OC on recurrence-free survival:
the 1-year recurrence-free survival of patients with OC
with minimum values of Cu, Zn, Cr in the blood is about
3 %, with further observation starting from the 15th
month — there were no patients without progression of
ovarian cancer.

At the maximum levels of Cu, Zn, Cr content in the
blood of the subjects of the research group, the cumula-
tive recurrence-free survival in the 3rd year of observa-
tion is 90%, and in the 4th year — 87%.

Therefore, a shorter duration of relapse-free survival
is noted with an increase in the chromium content in
the blood of patients and a decrease in zinc and copper.

Conclusions.

An assessment of the prognostic value of heavy met-
als on recurrence-free survival in ovarian cancer patients
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Figure 3 — Relapse-free survival of patients with min.
values of Cu, Zn, Cr.

Figure 4 — Relapse-free survival of patients with max.
values of Cu, Zn, Cr.
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was carried out (using the construction of a regression
model) — with the content:

- Zn (regression coefficient 0.54 with a standard error
of 0.09) and zinc (regression coefficient 0.5), p<0.001;

- Cr—the regression coefficient is -13.06, with a stan-
dard error of 7.18;

- Cu —regression coefficient 0.33 and (0.15 standard

That is, with an increase in chromium content in pa-
tients’ blood and a decrease in zinc and copper, a short-
er duration of relapse-free survival is noted.

Prospects for further research.

In the future, it is planned to study the content of
heavy metals, namely: Cr, Cd, Cu, Pb, Zn in the tumor
tissue of patients with ovarian cancer.
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Ha cbo200Hi, He3samcaroyu HA PO38UMOK MeOUUUHU ma YOOCKOHAAEHHA (hapMaKonoziyHUX npenapamie
30/1UWAEMbBCA HEOOCMAMHbLO eheKMUBHOIO mepanis X8opux HA Pak AevyHuKa Ill ma IV cmadii. CyyacHi memodu
NiKYBAHHA OGHUX MayieHmie cynposooHyromsca HeOOCMAMHbLOK BUMUBAHICMIO, WO B8UMA20E B8U3HAYEHHH
dodamkKosux MPo2HOCMUYHUX hakmopie 08 iHOUsIOyanizayii nikysaHHA. [lpu pempocrnekmueHOMY aHAI3i
KAIHIYHO OOHOMUIMHUX 2pymn X80pUX, POK AEYHUKA XAPAKMEPU3YEMbCA 3HAYHOK 2emepozeHHicmio nepebicy ma
8i0M08idi Ha n1iKy8AHHSA, W0 3yMOB/E Mompeby nowyKy Ho8UX (haKmMopie rnpozHo3sy.

Mema - oyiHUMu 8naus emicmy Xpomy, KaOMito, mMidi, CBUHUIO, YUHKY Yy KpO8i NauyieHmie 3 paKkom AEYHUKA HA
mpusanicme be3peyudusHo20 rnepiody. B ocHosy 00CniOxeHHA MoKAAOeHi pe3yabmamu criocmepexeHHs 3a 131
X80PUMU HA PAK AEYHUKA, KOHMPOsbHA 2pyna Hanivyyeana 10 ocib, y AKUX He 8UAB/EHO 3/10AKICHO20 HO80YMBOPEHHH
6y0b-aKoi noKkanizayii. Y4acHUKU 00CnioxeHHA Hadaau nucbmosy iHPoOpMOBaHY 3200y HA y4acmb Y 00C/iOHEeHHI.
LocnioxcysaHi Memanu y Kposi nauyieHmie susHa4asau 3 00mnomo2oro memoody amomHo-abcopbyiliHo2o 8USHAYEHHS
MIKpPO- ma MmakpoenemeHmis 8 pO34UHaAX 307U 6ioso2iyHUX Mamepianis.

JlosedeHo sraus Ha be3peyudusHy BUHUBAHICMb MAOMb MiOb, YUHK, ma Xpom, modi, AK emicm Kaomito ma
CBUHYIO He 8rnausae Ha mpusasicme pemicii. Halisuwuli enaue Ha mpusanicme 6e3peyudusHoi suxusaHocmi
nayieHmie 3 paKom AEYHUKA 32i0HO ompUMaHUX 0aHUX MAe YuHK (p <0,001) — koegiyieHm peepecii cmaHosume 0,54
npu cmaHdapm~Hiti noxubyi 0,09, mobmo, npu 36inbweHHi BMicmy y Kposi nayieHmie 0aHo20 Mmemasy 00CMosipHO
binbwa mpusanicme 8uHUBAHOCMI X8OPUX. 3HAYHO MEHWUL 8 MOPIBHAHI 3 YUHKOM Ha 6e3peyudusHy BUXUBAHICMb
Marome xpom ma miob. Omace, npu 36inbWeHHi 8 Kposi NauieHmMie emicmy xpomy ma 3meHWeHHi YuHKy ma mioi
giomiyaemosca meHWa mpusasicme 6e3peyudusHoi sBuXUBAHOCMI. B nodanewomy naaHyeEMsCa 8UBYEHHA 8Micmy

suuje repepaxo8aHUX 8AXKUX MeMarie y MyxXAuHHIl MKAHUHI X80puX HA PAK AEYHUKA.

Knro4oei cnosa: pak A€YHUKA, 8axKi Memanu, be3peyudusHa 8UHUBAHICMS.

3B’A30K ny6aikauii 3 n1aHOBMMUM HAyKOBO-4OCNIA-
HUMU poboTamu.

PoboTa BMKOHaHa y BiANOBIAHOCTI A0 NiaHy HayKo-
BUX A0CANiAxeHb |IBaHO-PpaHKIBCbKOro HaljioHa/NbHOro
MmeamnyHoro yHisepcutety (IOPHMY) i € yacTMHOO NaaHo-
BOi HayKoBoOi Temun Kadeapwn oHkonorii «IHamnBigyaniza-
LA NiKyBaHHA paKy OpraHiB penpoayKTUBHOI cMCTeMU
Ta LWIYHKOBO-KMLUKOBOTO TPAKTY LWJIAXOM BWBYEHHA
NPOrHOCTUYHMX GAKTOPIB TA YAOCKOHANEHHAM METOZAiB
OiaTHOCTUKNY, Aep’KaBHUA peecTpauiiHnin Homep No
0121U109033.

Bcryn.

3rigHO NiTepaTypPHUX AaHUX, KAHLEPOreHHa AiA BaXK-
KUX MeTaniB 34iMCHIOETbCA HANPAMY — KNITUHHI reHu, a
TaKOXK Yepes BNINB Ha pepmeHTaTUBHI cucteMun. Baxki
MeTanu, AKi aKyMyatoKTbCA NPOTATOM XUTTA JOANHU,
npu iXHiM HagMipHIN KiNbKOCTI B opraHiami Hakonuuy-
IOTbCA Ha NMOBEPXHi XPOMOCOM, WO NPU3BOAUTL 4O MO-
AMdiKauii CTPYKTYpW HYKNEIHOBMX KMCNOT.

3rigHO KNiHIYHMX Ta eKCnepuMMeHTaNbHUX L0CHi-
O)KeHb J0BeAeHO, WO AeAKi BaXKKNUX MeTaniB 3yMOB/IO-

H0Tb CYNPECUBHY Aif WoA0 POCTY 3/105KiCHOT NyXAnHK [1,
2, 3].

BaKKi MeTann xapaKkTepu3yrTbCA BUCOKOK CTIAKOC-
Ti nepes, GakTopamu 30BHILLHBOIO CepesioBULLA, BOAO-
PO3YMHHICTIO, 34aTHICTIO A0 BCMOKTYBAHHA FPYHTOM Ta
pPOC/AMHaMM, O NPU3BOAUTL A0 HAarPOMAAMKEHHA BaX-
Kux metanis [4, 5, 6, 7].

JoBeneHo KopenaTUBHUIM 3B’ A30K MiXK aKyMynALi€to
BaXKKMX MeTaniB y NyXJIMHHIN TKAHWHI rpyAHOI 331031 Ta
NPOXMBAHHAM XKiHOK B EKONOTYHO 3abpyAHEHMX 30HAX,
OCKIZIbKM NYX/IMHHA TKAHWHA HAKOMWUYYE BaXKKi MeTanu
[8].

3rigHO OCTaHHIX A0CNiaXKeHb A0BeAeHA KOPenaTmB-
Ha 3aNEXHICTb Mi>K BMICTOM XPOMY Ta CBUHLIO Y KPOBI
naLieHTiB 3 paKOM TOBCTOI KMLUKM Ta TpusanicTio bespe-
UNAMBHOI BUXKMBAHOCTI.

[OnAa paky A€YHMKA XapaKTepHa 3HayHa reteporeH-
HicTb Nepebiry i BiANOBiAj Ha Tepanito, HaBiTb B MeXKax
KNiHIYHO oAHOPIgHMX rPpyn XBOPMX. 3 NO3ULLIA BUKNaae-
HOro € HeOobXiAHICTb Y MOLYKY HOBUX MPOrHOCTUYHMUX
¢dakTopis [9, 10].

MerTa gocnigyKeHHs.
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Oujinnty Bname Bmicty Cr, Cd, Cu, Pb, Zn y KpoBi na-
LLiEHTIB 3 paKOM AIEYHMKA Ha TPMBaNiCTb be3peunansHo-
ro nepioay.

O6’eKT i meTOaU AOCNiAXKEHHA.

B oCHOBY goChiAXKeHHA NOKNAZeHi pe3ynbratu cno-
cTeperkeHHs 3a 131 xsopumu Ha PA (rpyna gocnigKeH-
Hs), 3abip BEHO3HOI KpOBi NMpPoOBOAMBCA NiA, Yac cTaui-
OHAPHOro NiKyBaHHA nauieHTiB y Il XipyprivHomy Ta
XimioTepaneBTUYHOMY BiAAiNEHHAX KOMYHA/IbHOIO He-
KOMepLLMHOro NianpuemcTea «MpuKapnaTCbKUt KNiHiy-
HUIA OHKO/IOTIYHWUI LLeHTpP IBaHO-PpaHKiBCbKOT 0bnacHoi
pagn» 3a 2020-2021 poku.

KoHTponbHa rpyna Hanivysana 10 ocib, y AsK1X He BU-
AB/IEHO 3/10AKICHOTO HOBOYTBOPEHHSA ByAb-AKOi NOKani-
3auii (Il rpyna gocnigskeHHs).

JocnigKeHHA NpoBOAMAOCA 3riAHO 3 NPUHLMNAMMK
lenbciHCbKOI geknapauii CeiTOBOI MegMyHOi acouiaLil
«ETWMYHI 3acagn meguyHUX AO0CAIAMKEHb, WO CTOCYHTb-
€A NOACBKUX Ccy6’eKTiB» (3MiHEHa B »KOBTHI 2013 poky).
YYacHMKM focniaKeHHsA Hajaan NMCbMOBY iHPOpPMOBa-
HY 3rofy Ha y4acTb Yy SOCNIAMKEHHI.

LocnigKyBaHi MeTann y KpoBi NaLLiEHTIB BM3HauYa-
I 3 JONOMOTOK MeTody aTOMHO-abcopbuiinHoro Bu-
3HAYEeHHA MIKPO- Ta MaKpOe/eMeHTIB B PO34MHaX 30111
bionoriyHnx maTepianis, AKke 6a3yeTbCcA Ha PO3NUAEHHI
pPO34MHY MiHepanizaTy B MOBITPAHO-aLETUIEHOBOMY
nonym’i i BUMiptoBaHHS pe30HaHCHOrO MNOMNHAHHA aTo-
MiB €1eMEeHTY, WO BM3HAYAETbCA, 3 AONOMOrO aToM-
HOo-abcopbuinHoro cnekTpodpotomeTpa C-115 MK i3 cTa-
TUCTUYHO 06pPO6KOIO AaHMX. Basa npoBeAeHH:A: LEHTP
bioenemeHToNOTrii IBAaHO-OPaHKIBCbKOro HaLLiOHA/IbHOTO
MEeANYHOrO YHiBEPCUTETY.

BapiaLiiHO-CTaTUCTUYHUI aHaNi3 AOCNiIgKEHHA ANA
OLLiIHKM CTYyMNeHA JOCTOBIPHOCTI pe3ynbTaTiB NPOBOAMBCA
3 LONOMOTOt0 NEPCOHAIbHOrO KoM toTepa Ta NPUKAaL-
Hux nporpam Microsoft® Office Excel® 2007 Ta Statistica
v.6 (Statsoft Inc., CLLIA).

Pe3ynbTatu focnigKeHHA Ta ix 06roBopeHHsn.

3rifHO NonepeaHbO NPOBEAEHOrO AOCANIAXKEHHA BU-
BUYEHO BMICT Ba*KKMX meTanis, a came: Cr, Cd, Cu, Pb, Zn
Y KPOBi XBOPMX Ha paK AEYHMKa.

CTaTUCTUYHO JOCTOBIPHO Y KPOBi XBOPUX HA PaK A€Y-
HUKa BUWMI BMIcT Cr — B 3 pasu, HiXK y 340pOBUX, a
Takox Cd Ta Cu—y 1,6 Ta 2,2 pa3u BignosigHo.

Y KpoBi ocib 6e3 3108KiCHOro 3axBOpOBaHHA BMICT
Pb Ta Zn € BUWKMM Yy NOpPiBHAHHI 3 xBopuMM Ha PA y 0,4
Ta 1,5 BignosigHo.

Tabnuusa — KopenatueHa 3aneXHiCTb BMicTy
MeTaniB y KpoBi NaLiEHTIB OCHOBHOI rpynu i3
TpuBanicTio 6e3peunamsBHoro nepiogy

nbuientis mer/r)| perpect | nowsbea |¢2 e | P

Zn 0,54 0,09 -5,41  |p<0,001
Cu 0,33 0,15 -2,20  [p<0,05
cr -13,06 7,18 1,82 |p<0,05
Pb 6,80 11,38 -0,60 | p>0,05
cd 11,13 6,89 1,61 |p>0,05

BnBYEHO BNAMB A0CANIAKYBAHUX METANIB Yy KPOBI Na-
LieHTiB Ha TpMBanicTb bespeuunamnsHoro nepiogy (tabn.)
Ha ocHOBi NobyaoBK perpeciiHoi moaeni:

tbespeu=exp(1.85+0.04*Cu+0.32*Zn+9.52*Cd-
15.09*Cr+2.32*Pb)

3rigHo obpaxyHkiB, p<0,001, wo cBig4MTL Npo A0-
CTOBIPHICTb OTPUMAHUX SAHUX.

3rigHo obpaxyHKiB, AOCTOBipHMI BNAMB Ha b6e3-
peumanBHy BMMKMBaHICTb matoTb Cu, Zn, Ta Cr, ToA4j, AK
BmicT Cd Ta Pb He BN/IMBaE Ha TpMBAAICTb pemicil.

HaliBuwmini BNAMB Ha TpuBanicTb 6e3peunamsHOI
BMMMBAHOCTI NaLieHTiB 3 PA 3rigHO OTpMMaHuX pesyb-
TaTiB mae Zn (p<0,001) — koediLieHT perpecii cTaHOBUTb
0,54 npw cTaHaapTHin noxmbui 0,09, To6TO, NpU 36iNb-
LWEeHHi BMICTY y KPOBI MaLi€HTIB AaHOrO MeTany A0CTO-
BipHO 6inblia TPMBaNiCTb BUMKMBAHOCTI XBOPUX.

MobyaosaHo perpecito Kokca (iHaMBiayanbHUIA npo-
rHO3 BMXMBAHOCTI NaLiEHTIB) NPy MiHiManbHuxX (puc. 1)
Ta MaKCMManbHUX (PUC. 2) 3HAUYEHHAX BMICTY Zn Y KPOBI.

MokasHMK 1-piyHOi 6He3peunamBHOI BUKMBAHOCTI
nauieHTie 3 PA npu miHiManbHUX 3HAYEHHAX Zn Y KPOBI
CTaHOBUTb 6211M3bKo 3%, NpW Noaanblwomy crnocTepe-
YKEHHI moymHatoum 3 15-ro micAua — He 3anuwmnoca
nauieHTiB 6e3 nporpecyBaHHA pakKy A€YHMKa. Mpn Mak-
CMMaNIbHUX NOKa3HMKax BMIiCcTy Zn y KpoBi ocib gocnia-
HOT rpynu KyMmynaTuBHa 6e3peLngmBHa BUKMBAHICTb Ha
3-My poui cnocTeperkeHHA cTaHoBUTb 80%, Ta Ha 4-my
poui—75%.

OCKi/IbKM CTAaTUCTUYHO AOCTOBIpPHO Ha be3peunams-
HY BMXXMBAHICTb MaloTb BNAMB (MPOTE, 3HAYHO MeEHLUUI
B MOpPiBHAHI 3 Zn) Cr — KoedilieHT perpecii CTaHOBUTb
-13,06, npu ctaHAapTHI noxmbui — 7,18 Ta Cu — Koe-
oiujeHT perpecii 0,33 Ta (0,15 cTaHgapTHa noxubKa),
po3paxoBaHoO perpecito Kokca npu miHimanbHUX (puc.
3) Ta MakcMmanbHUX (puUc. 4) 3HaYEHHAX BULLLEBKa3aHMX
e/leMeHTIB.
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PucyHoK 1 — be3peuuauBHa BUXKUBAHICTb NALLIEHTIB NPU MiH.
3HayeHHAX Zn.

PUCYHOK 2 — Be3peuuanBHa BUXKMBAHICTb NALIEHTIB NpU MaKc.
3Ha4YeHHAX Zn.
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PucyHoK 3 — be3peuuauBHa BUXKUBAHICTb NALLIEHTIB NPU MiH.
3HauyeHHAx Cu, Zn, Cr.

MpoBiBWW aHanNi3 OTPUMaAHUX pe3ynbTaTiB, NpocTe-
JKYETbCA aHanoria 3 perpecieto Kokca ana Zn, wo no-
ACHIOETHCA AOMIHAaHTHUM BMJIMBOM Came MOro BMICTy
Y KpoBi nauieHTiB 3 PA Ha 6e3peunamBHy BUKMUBAHICTb:
1-piyHa 6e3peuenmBHA BUMKMBAHOCTb MalieHTiB 3 PA
npu MiHimanbHMx 3HavyeHHax Cu, Zn, Cr y KpOBi CTaHO-
BUTb 6/M3bKO 3%, NPU NOAANbLIOMY CMOCTEPEXKEHHI
noYmMHaun 3 15-ro micayAa — He 3aNLWKIOCA NALLIEHTIB
6e3 nporpecyBaHHA paky AEYHUKA.

Mpn MakcMmanbHMX NOKasHMKax Bmicty Cu, Zn, Cry
KpoBi ocib gocnigHoi rpynu KymynatueHa bespeunams-
Ha BMKMBAHICTb Ha 3-My pOLLi CMOCTEPEXKEeHHA CTaHO-
BUTb 90%, Ta Ha 4-my poui — 87%.

OT)Ke, npu 36iNblUeHHI B KPOBi MaLieHTIB BMic-
TY XPOMYy Ta 3MEHLWEHHI LMHKY Ta Migi BiamiyaeTbcA
MeHLUa TpMBanicTb 6e3peumanBHOI BUKMBAHOCTI.

BucHoBKM.

PucyHoK 4 — be3peuuauBHa BUXKMBAHICTb NALIEHTIB NPU MaKc.
3HauyeHHAx Cu, Zn, Cr.

MpoBeaeHa OLiHKA NPOrHOCTUYHOIO 3HAYEHHA BaXK-
KMX MeTanis Ha 6e3peunanBHY BUNKMBAHICTb Y XBOPUX
Ha paK Ae4YHMKa (3a fonomoroto nNobynosu perpecinHoi
mogeni) — 3 Bmictom:

- Zn (KoedoiuieHT perpecii 0,54 npu cTaHAAPTHIN no-
xnbui 0,09) Ta UMHKY (KoediuieHT perpecii 0,5), p<0,001;

- Cr — KoediuieHT perpecii ctaHoBMTb -13,06, npwm
CTaHZAPTHIN noxmbui—7,18;

- Cu — KoediujieHT perpecii 0,33 Ta (0,15 cTaHgapTHa
noxmnbka)

TobT0, npwu 36inbWeHHi B KPOBi MaLieHTIB BMic-
TY XPOMYy Ta 3MEHLWEHHI LMHKY Ta Migi BiamiyaeTbcA
MeHLUa TpMBaNicTb 6e3peumanBHOI BUKMBAHOCTI.

MepcneKkTMBM NOAANBLUNX [OCNIAMKEHD.

B noganbwomy nNaHyeTbCA BUBYEHHA BMICTy BaXK-
KMX MeTani., a came: Cr, Cd, Cu, Pb, Zn y nyxnuHHil TKa-
HUHI XBOPUX Ha PaK AEYHMKA.
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AKYMYNAUIA BAXKUX METAIB Y KPOBI XBOPUX 3 PAKOM AEYHUKA

Opinb 1. T.

Pestome. PaK A€YHMKa 3a/IMWAETLCA OAHIEID 3 MPOBIAHUX NPUYMH KIHOYOT CMEPTHOCTI BHACNiAOK OHKOMATO/0-
rii. MixkHapogHa areHuis 3 BuB4YeHHA paky (IARC) Bkasye, wo B 2018 poui byno aiarHoctoBaHo 295414 Bunaakis
3/710AKICHMX NMYX/IMH AEYHUKIB Ta 184799 cmepTeit Bif AaHOro 3axBoptoBaHHA MporHosyeTbesa, wo B 2040 poui 6yae
434184 BuMnafKiB paKy A€YHMKA. He3BaxKaroum Ha NOEAHAHHA XiMiOTepPaneBTUYHOMO Ta XipPypridHOro NikyBaHHA,
pe3ynbTaTi 3aranbHoi Ta 6e3peunanBHOT BUKMBAHOCTI 3a/1MLLIAOTLCA HE3aA0BINbHUMKU. HaBiTb Y MeKax KiHiYHO
O4HOPIAHMX FPYN NaLLEHTIB, paK AEYHMKA XapaKTePU3YETLCA BUCOKOLO reTeporeHHicTio nepebiry i BiAnosiaj Ha Tepa-
nito, WO 3yMOBIOE HEOBXiAHICTb NOLLYKY HOBUX NPOrHOCTUYHMX PaKTopiB.
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MeTa — OLiHMTU BN/IMB BMICTY XPOMY, KaZMit0, Mifi, CBUHLLIO, LMHKY Y KPOBI NALEHTIB 3 PAaKOM SIEYHMKA HA TPU-
BasicTb 6e3peunamBHOro nepioay. B ocHoBy focCiaKeHHA NOKAAAEeHI pe3ybTaTv cnocTeperkeHHa 3a 131 xsopumum
Ha PaKOM IEYHMKA, KOHTPO/IbHA rpyna Hanivysana 10 ocib, y AKUX He BUABMEHO 3/10AKICHOTO HOBOYTBOPEHHA Byab-
AKOI NoKanisauii. YYacHUKM O0CAiAKEHHS Hadanu NMCbMOBY iIHGOPMOBaAHY 3rody Ha y4acTb Y AoCaigxKeHHi. Jocni-
[AKYBaHi MeTanun y KpoBi NALLIEHTIB BU3HAYaAM 3 ONOMOTO MeToAy aTOMHO-abcopbLitHOro BU3HaYeHHA MiKpo- Ta
MaKpOenemMeHTIB B pO34MHax 3011 biosoriyHMx maTepianis.

3rifiHO 06paxyHKiB, AOCTOBIPHUI BNANB Ha 6e3peunanBHY BUKMBAHICTb MalOTb Mifdb, UMHK, Ta XPOM, TO4, fK
BMICT KagMito Ta CBUHLO He BMJIMBAE Ha TPMBaNiCTb pemicii. HaMBuMLWLMIA BNAMB Ha TpMBanicTb 6e3peunamBHOI BU-
YKMBAHOCTI MaLiEHTIB 3 paKoOM SIEYHMKA 3riAHO OTPMMaAHUX pe3ynbTaTiB Ma€e UMHK (p<0,001) — KoediuieHT perpecii
cTaHoBUTb 0,54 npw cTaHAapTHIM noxmbui 0,09, To6TO, NpM 36iNbLUEHHI BMICTY Y KPOBi MaLEHTIB AaHOro meTany
[OCTOBIpHO Biflblua TPMBaANICTb BUMKMBAHOCTI XBOpPUX. [OCTOBIPHO Ha 6e3peunamBHY BUKMBAHICTb MAtOTb BNINB
(npoTe, 3HAaYHO MEHLWMN B NOPIBHAHI 3 LLUHKOM) Xpom — KoedilieHT perpecii ctaHoBUTb -13,06, Npu cTaHAAPTHIlN
noxunbui — 7,18 Ta miab — kKoeodiuieHT perpecii 0,33 Ta (0,15 ctaHgapTHa Nnoxmnbka) OTKe, Npm 36iNbLUEHHI B KPOBI Na-
LLIEHTIB BMiCTy XpOMY Ta 3MEHLIEHHI UMHKY Ta Migi BiAMIYAETbCA MEHLLA TPMBASICTb 6e3peLmanBHOI BUKMBAHOCTI.

KntouoBi cnoBa: pak A€YHUKA, BarKKi meTann, 6e3peunansHa BUKNBAHICTD.

ACCUMULATION OF HEAVY METALS IN THE BLOOD OF PATIENTS WITH OVARIAN CANCER

Drinl. T.

Abstract. Ovarian cancer remains one of the leading causes of female mortality due to oncological pathology.
The International Agency for Research on Cancer (IARC) indicates that in 2018, 295,414 cases of malignant ovarian
tumours were diagnosed and 184,799 deaths from this disease were registered. It is predicted that there will be
434,184 cases of ovarian cancer in 2040. Despite the combination of chemotherapeutic and surgical treatment, the
results of overall and recurrence-free survival remain unsatisfactory. Even within clinically homogeneous groups of
patients, ovarian cancer is characterized by high heterogeneity of the course and response to therapy, which neces-
sitates the search for new prognostic factors.

The goal — to assess the effect of the content of chromium, cadmium, copper, lead, and zinc in the blood of
patients with ovarian cancer on the duration of the recurrence-free period. The research is based on the results of
observation of 131 patients with ovarian cancer; the control group consisted of 10 people without any malignant
neoplasms. The study participants provided written informed consent to take part in the study. The studied met-
als in the blood of patients were determined using the method of atomic absorption determination of micro- and
macro-elements in ash solutions of biological materials.

According to calculations, copper, zinc, and chromium have a significant effect on recurrence-free survival, while
cadmium and lead contents do not affect the duration of remission.

According to the obtained results, zinc has the highest influence on the duration of recurrence-free survival of
patients with ovarian cancer (p <0.001) — the regression coefficient is 0.54 with a standard error of 0.09, i.e., with
an increase in the content of this metal in the blood of patients, the survival time of patients is significantly longer.
Chromium (the regression coefficient is 13.06, with a standard error of 7.18) and copper (the regression coefficient
is 0.33, with a standard error of 0.15) have a significant effect on recurrence-free survival; however, it is much small-
er compared to zinc. Therefore, with an increase in the chromium content in the blood of patients and a decrease in
zinc and copper, a shorter duration of recurrence-free survival is noted.

Key words: ovarian cancer, heavy metals, recurrence-free survival.
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