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Pedepar:

1. AKTyasIbHICTb DOCJIIIKEHHS 3yMOBJIEHA CyYaCHUM CTaHOM 3a0pyJHEHHS TiIPOEKOCHCTEM METATaMU Yepes iXHIO
TOKCHUYHICTb, 3[laTHICTb 30€epiraTucs y BoJii Ta HAKOIIUYYBAaTUCS Y BOAHUX OpraHiamax. MeTasy, sik 6i0J10riyHO
HEeOOXiJIHi, TaK TOKCUYHI, y MiBUIIEHUX KOHLEHTPALlisIX € HEOEe3MNeYHUMHU Yepe3 iX 3TaTHICTb [0 aKyMYJIIOBAaHHS,
6iomarnigikanii Ta BUCOKY 6i0JI0Ti4HY aKTUBHICTb 17151 TigpOoO6ioHTiB. KOGanbT HaJIeKUTh IO BaKKUX METAJIB i €
BaXXJIMBUM MiKpoeseMeHTOM. BiH BXOOuTh 10 cKiaay BiTaMiHy B12 i BucTtymnae sk Kopaktop 115 6ararbox eH3MMiB.
Lleit meTan y NpUPOJHUX BOLGHUX CEPENOBUIIAX 3yCTPIi4A€ThCS B HEBEJIMKUX KOHLEHTPALIISIX. 3a3BUYal y

He3a0pyIHEHUX IPUPOJHUX BOAAX KOHILIEHTPallisi KOGasbTy He MepEBUILYE KijIbKOX MiKporpamiB Ha Ky6iuHMA



meuuMeTp. OfHaK, y pa3i BUHUKHEHHS HECIIPUSTIMBUAX YMOB, I0TO BMICT Yy IOBEPXHEBUX BOIAX MOXKE 3HAYHO
3POCTAaTH, CIPUYMHAIOYY Or0 HAKOMMYEHHS Y KOMIIOHEHTAX TiIpOEKOCUCTEM Ta 3[iMICHIOBATU TOKCUYHUI BILIUB
Ha BOJIHI opraHi3amu. ToMy OLliHKa BIIJIMBY iOHiB MeTaJliB Ha BOJHI €KOCHCTEMHU 32 J0IIOMOTr00 6i0JI0riYHUX
IIOKa3HUKIB € 0CO6IMBO iHPOPMATUBHOIO. BOHA 103BOJIsSI€ BUSIBJISITY 3MiHU 3 BUCOKOIO TOYHICTIO Ta IIPOTHO3YBaTU
nojasnbii Hacainku. Kpim Toro, Takuii Mifxis, € EKOHOMIYHO BUTIIHIIIMM MOPiBHSIHO 3 TPAAULIHHUMU (Pi3UKO-
XiMiYHMMU METOJIaMU aHajli3y Bogu. HaykoBa HOBM3HA Ta TEOPETUYHE 3HAYEHHS NOCJIIKEHHS MIOJISTAl0Th Y TOMY,
1110 BIIEPILE: - BCTAHOBJIEHO XapaKTeP BIIMBY IiJBUIEHUX KOHIEHTpPaLill i0HiB K06abTy y BOAi Ha MOPQOJIOTiuHi
Ta JesKi 6i0XiMiuHi TIOKa3HMKU B OpraHi3aMi Kapacs Ta IyKUA. 30Kpema, IPOaHali30BaHO OCOOJIMBOCTI HAKOIMYEHHS
KOOa/IbTy B KPOBI MiAOCiAHMX pUb Ta MOr0 BIJIMB HA KiJIbKICTh €PUTPOLIUTIB, FEMAaTOKPUT, FeMOTJI00iH, a TAKOXK
BMICT MeTabOJIiTiB eHEPreTUYHOro 0OMiHY; - PO3MIMPEHO 3HAHHS PO ITOKA3HUKYM OKMCHOTO CTPECY B KPOBi pUb SIK
6iomMapkepy iHTOKCHKallii ioHaMK KOGaJIbTy, a TAKOK 0COOIMBOCTI QYHKIIOHYBaHHS (PEPMEHTHUX CUCTEM
IIPiCHOBOJHUX PU6 3a [ii iOHIB HOCIIKEHOr0 MeTally; - I0OKa3aHO POJIb CUCTEMU KPOBi pub y popMyBaHHi
TOKCUKOPE3UCTEHTHOCTI iX OPraHi3aMy Ta PO3IJISIHYTO MOKJIMBICTb BUKOPUCTAHHSI OTPUMAHUX PE3YJIbTATIB IJ1s
OLIiHKM CTaHy OTOYyIOUOT'0 BOJHOTO CEPELOBUILA; - 3alIPOIIOHOBAHO HA OCHOBI (PaKTOPHOTO aHasIizy MiHiMasIbHUI
Habip 6iomapkepiB y KpOBi puo, 0 MOXKYTb 6YTH BUKOPUCTAHI AJ1s1 OLIiHKY iX CTaHy Ta pPiBHS 3a6pyAHEHHS BOLHOTO
cepenoBuIa Ko6anbToM. Bysio BU3HAU€HO /1Bi OCHOBHI I'pyny [MOKa3HUKiB. [lepiua rpymna BKitodasa 6ioximiuHi
MapKepH, TaKi IK aKTUBHICTb JIAKTATAETiporeHasy, ajlaHiH- Ta acrapraTaMiHoTpaHcdepasy, 3arajJbHUI BMICT 6isika
Ta KOHLEHTpalis nipysary. Jlpyra rpyna 6ysa cipsMoBaHa Ha OL[iHKY OKMCHOTO CTPecy Y pub i OXOoIIoBaia
KOHLEHTPAL{I0 i€HOBUX KOH'IOTaTiB i MAJIOHOBOTO JUAJbIETINY, @ TAKOK aKTUBHICTb CYIIEPOKCUIIUCMYTA3N.
[TpakTUyHe 3HaUEHHSI I10JIAra€e y TOMY, 110 (Piziosoro-6ioximMiuHi xapakTepUCTHUKU TKaHUH pUb € 00'€KTUBHUM
BiZJOOPa)KEHHSIM CTaHy BOJHMX OPraHi3MiB B I€BHUX riIpOJIOriYHNUX yMOBax. IHpopmMalis npo 3mMiHu
MopdosoriyHMX Ta 6iOXIMIYHMX NTapaMeTpiB pUb MOKe OYTH 3aCTOCOBAHA J1J11 CTBOPEHHS MIBUIKUX AiarHOCTUYHUX
METO/IiB BUSIBJIEHHS 6i0JIOTIYHUX YIIKOAKE€Hb, BUKJIMKAHUX i0HAMU BaXXKKMX MeTaliB. Lle 3HaXOAUTh [IpaKTUYHe
3aCTOCYBaHHS, 30KpeMa, Y po3po0lli CUCTEeM OLiHKY 3a6pyLHEHHS BOJOMM MeTasaMy Y pubHULTBI. Takox
BUSBJIEHO, 1JO KOOAJIBT, € aKTUBHUM PETYJIITOPOM OOMiHY PEYOBHH y P10, HA OCHOBI YOTO MOKHA IE€peN0auYnuTH
BUKOPUCTaHHS METaJly B IPAKTULII TOZiBJIi 3 METOIO aKTUBYBAaHHS MIPOLIECIB PO3BUTKY Ta POCTY. Pe3ybratu
€KCIIEpMMEHTAJIbHOIO AOCJiIKEeHHS MiATBEepAUIN 3arajbHy rinoTesy, 10 3MiHM MOPQOMETPUYHUX Ta
remMaToJIOrYHUX apaMeTpiB, TOKa3HUKIB aKTUBHOCTI JOCJIiIKEHNX €H3UMIB € iHPpOPMAaTUBHUMU MapKepPaMy CTaHy
OpraHizMy 3a BIUIMBY IiJJBUIIEHNX KOHLEHTpPALill i0HiB BA)KKUX METAJIB, 30KpeMa KOOIbTy. BOHM MOXYTb
XapaKTepU3yBaTU CTYIIiHb BUTPUBAJIOCTi pub 10 3a6pyaHEeHHs Ta OyTH BUKOPUCTaHI /115 IPOTHO3YBaHHS 3MiH Yy

BOHMX 6iolleHO03aX, 3a0pyIHEHUX BaXKKMMU MeTalaMU.

2. The relevance of the study is determined by the current state of hydroecosystem pollution by metals due to
their toxicity, persistence in water, and ability to accumulate in aquatic organisms. Metals, whether biologically
essential or toxic, pose significant threats at elevated concentrations because of their ability to accumulate,
biomagnify, and exert high biological activity on aquatic biota. Cobalt is classified as a heavy metal and is an
essential trace element. It is a component of vitamin B12 and serves as a cofactor for many enzymes. In natural
aquatic environments, cobalt occurs in low concentrations. Typically, in unpolluted natural waters, cobalt
concentrations do not exceed a few micrograms per cubic decimeter. However, under unfavorable conditions, its
levels in surface waters can increase significantly, leading to accumulation in hydroecosystem components and
exerting toxic effects on aquatic organisms. Therefore, the assessment of metal ion effects on aquatic ecosystems
using biological indicators is especially informative. It enables precise detection of changes and helps forecast
potential consequences. Moreover, this approach is more economically advantageous compared to traditional
physico-chemical methods of water analysis. The scientific novelty and theoretical significance of the study lie in
the fact that, for the first time: - The nature of the impact of elevated cobalt ion concentrations in water on the
morphological and certain biochemical parameters in crucian carp and pike has been established. Specifically,
cobalt accumulation in the blood of experimental fish and its effect on erythrocyte count, hematocrit, hemoglobin
levels, and energy metabolism metabolite content were analyzed; - Knowledge of oxidative stress indicators in fish
blood as biomarkers of cobalt ion intoxication has been expanded, along with the peculiarities of enzyme system



functioning in freshwater fish under the influence of this metal’s ions; - The role of the fish blood system in
forming the organism’s toxic resistance has been demonstrated, and the potential use of the results for assessing
the condition of aquatic environments has been considered; - A minimal set of blood biomarkers in fish for
evaluating their health and the level of cobalt pollution in aquatic environments has been proposed based on factor
analysis. Two main groups of indicators were identified. The first group included biochemical markers such as
lactate dehydrogenase activity, alanine and aspartate aminotransferases, total protein content, and pyruvate
concentration. The second group targeted oxidative stress assessment in fish, including diene conjugates and
malondialdehyde concentration, as well as superoxide dismutase activity. The practical significance lies in the fact
that the physiological and biochemical characteristics of fish tissues objectively reflect the condition of aquatic
organisms under specific hydrological conditions. Information on morphological and biochemical changes in fish
can be applied to develop rapid diagnostic methods for detecting biological damage caused by heavy metal ions.
This has practical applications, particularly in developing water pollution assessment systems in aquaculture. It
was also found that cobalt is an active regulator of metabolism in fish, suggesting its potential use in feeding
practices to stimulate development and growth processes. The results of the experimental research confirmed the
general hypothesis that changes in morphometric and hematological parameters and enzyme activity indicators
are informative markers of organism condition under elevated heavy metal ion concentrations, particularly cobalt.
They can indicate the resilience level of fish to pollution and be used to forecast changes in aquatic biocenoses
contaminated with heavy metals.
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