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1. AKTyasIbHICTb JOCJIiIP)KEHHS 3yMOBJIEHAa CyYaCHUM CTaHOM 3a0pyJHEHHS riIpPOEKOCUCTEM METalaMU 4epe3 iXHIO
TOKCHUYHICTb, 30aTHICTb 36€piraTucs y BOJi Ta HAKONMYYBAaTUCS Y BOJAHUX OpraHismax. MeTasnu, gk 6i010ri4HO
HeOOXiJIHi, TaK TOKCUYHI, y MiZiBUIIeHUX KOHIIEHTPallisiX € HeOe3MeYHUMHU Yepe3 iX 3TaTHICTb [0 aKyMYJIIOBaHHS,
6iomarHigikariii Ta BUCOKY 6i0JI0OriYHy aKTUBHICTb [J15 TiApO06ioHTiB. KOoGanbT HaZeXUTh [0 BAXKKUX METaJiB i €
BRXJIMBUM MiKpoeJieMeHTOM. BiH BXOoOuTh 10 CKiaAdy BiTaMiHy B12 i BUcTymnae gk Kogpaktop [j1s1 6araTbox €eH3MMiB.
Lleit meTan y NpUPOJHUX BOAHUX CEPENOBUIIAX 3yCTPIiYA€ThCS B HEBEIUKUX KOHIIEHTPALLiSIX. 3a3BUYall y
He3a0pyJHEeHUX IPUPOJHUX BOAX KOHIIEHTPallisi Ko6asbTy He [IepeBUILy€ KijIbKOX MiKporpamiB Ha Ky6iuHMi
neunmeTp. OHaK, Y pa3i BUHMKHEHHS HECIIPUSATINBUX YMOB, IOTO BMICT Y IOBEPXHEBUX BOJAX MOXKE 3HAYHO
3pOCTaTH, CIIPUYUHSIOYM MOTO HAKOIIMYEHHS Y KOMIIOHEHTAX riIPOEKOCUCTEM Ta 3[iICHIOBATA TOKCUYHUY BILJIB

Ha BOJHI opraHiamu. ToMy OLliHKa BILJIMBY iOHIB MeTaJliB Ha BOJJHi €KOCHCTEMHU 32 I0IIOMOTr00 6i0JI0riYHUX



IIOKA3HUKIB € 0C061MBO iHPOpPMaTUBHOW. BOoHA [103BOJISIE BUSIB/IATY 3MiHU 3 BUCOKOIO TOYHICTIO Ta IPOTHO3YBaTU
oAb Hacainku. Kpim Toro, Takuii minxisi € eKOHOMIYHO BUTIIHIIIMM MOPIBHSIHO 3 TPAAULiHHUMU (Di3UKO-
XiMIYHMMU METOJIaMU aHajli3y Bogu. HaykoBa HOBM3HA Ta TEOPETUYHE 3HAYEHHS NOCJIIKEHHS MIOJISATal0Th Y TOMY,
110 BIIEPILE: - BCTAHOBJIEHO XapaKTEP BILUIMBY MiJBUIIEHNX KOHIEHTpPALill i0HiB KO6aIbTy y BOAi HA MOP(OJIOTiuHi
Ta JlesKi 6i0xiMivHi IOKa3HUKM B OPraHi3Mi Kapacs Ta IyKu. 30Kpema, IpoaHaji30BaHO 0COOIMBOCTI HAKOMUYEHHS
KOOaJ/IbTy B KPOBI IiilOCIiAHMX pUb Ta MOro BIJIUB HA KiJIbKICTh €PUTPOLIUTIB, FEMAaTOKPUT, FeMOTJI00iH, a TAKOX
BMICT MeTabOJIiTiB eHEPreTUYHOr0 0OMiHY; - PO3MIMPEHO 3HAHHS PO ITOKA3HUKM OKMCHOTO CTPECY B KPOBi pUb SIK
6iomapkepu iHTOKCHKaLlii ioHAMM KOOAJIbTY, 4 TAKOK OCOOIMBOCTI QYHKLIOHYBAaHHS (PEPMEHTHUX CUCTEM
npicHOBOIHUX puy6 3a [l i0HIB [OCTIiIKEHOro MeTay; - II0Ka3aHo POJib CUCTEMU KPOBi pub y GpopMyBaHHi
TOKCUKOPE3UCTEHTHOCTI iX OpPraHi3aMy Ta PO3IJISIHYTO MOKJIMBICTb BUKOPUCTAHHS OTPUMAHUX PE3YJIbTATIB [JI5
OLIiHKM CTaHy OTOYYIOUOT'0 BOJHOTO CEPELOBUILA; - 3alIPOIIOHOBAHO HA OCHOBI (PaKTOPHOTO aHasIizy MiHIMaJIbHUI
Habip 6iomapKepiB y KpOBi puo, 0 MOXKYTb 6YTH BUKOPUCTAHI AJ1s1 OLIiHKY iX CTaHy Ta piBHS 3a6PyAHEHHS BOLHOTO
cepenoBula KobanbToM. Bysio BU3Hau€HO /1Bi OCHOBHI I'pynu [OKa3HUKiB. [lepiua rpymna BKitoyasna 6ioximiuHi
MapKepH, Taki sIK akTUBHICTb JIaKTaT[eriiporeHasy, ajlaHiH- Ta aciapTaTaMmiHoTpaHcdepasy, 3arajlbHUi BMICT Oiska
Ta KOHLEHTpallig nipysary. [Ipyra rpymna 6ysa clipssMoBaHa Ha OLIiHKY OKMCHOTO CTpecy y pub i oxoIruioBana
KOHIIEHTPALli10 IiEHOBUX KOH'IOTaTiB i MAJIOHOBOTO IUAJIBAETINY, 4 TAKOK aKTUBHICTb CYIIEPOKCUAANCMYTa3H.
[TpakTUyHe 3HaUEHHSI [10JIATa€e y TOMY, 110 (Pi3iosoro-6ioximMiuHi xapakTepUCTHUKU TKaHUH pUb € 00'€KTUBHUM
BiZJOOPa)KEHHSIM CTaHy BOJHMX OPTraHi3MiB B [I€BHUX riIPOJIOTiYHNX YMOBax. IHpopmMalis npo 3amiHu
MOPQOJIOrivHMX Ta 6i0XiMIYHMX NTapaMeTpiB pub MoXe 6yTU 3aCTOCOBaHa 1151 CTBOPEHHS! LIBUJIKUX AiarHOCTUYHUX
METOJiB BUSIBJIEHHS 06i0JIOTiYHMX YIIKOIK€Hb, BUKJIMKAHUX iOHAMU BaXXKUX MeTaJiB. lle 3HaxoauTh mpakTuyHe
3aCTOCYBaHHS, 30KpeMa, Y po3po0lli CUCTEM OLiHKY 3a6pyLHEHHS BOJOMM MeTasaMy Y pubHULTBI. Takox
BUSIBJIEHO, 10 KOOAJIbT, € aKTUBHUM PEryJISTOPOM OOMiHY P€4OBUH y pub, HA OCHOBI 4Oro MOXHa NepeoauuTu
BUKOPMCTAHHS METaJIy B IPAKTHULIi TOZiBJIi 3 METOIO aKTUBYBAHHS MTPOLIECIB PO3BUTKY Ta POCTY. Pe3ynbratu
€KCIIEPMMEHTAJIBHOIO AOCiIKEHHS NiATBEPAUIN 3arajbHy rinoTesy, 10 3MiHU MOP(QOMETPUYHHUX Ta
remMaToJIONYHUX apaMeTpiB, TOKa3HUKIB aKTUBHOCTI JOCJIIIPKEHNX €H3MMIB € iHpOPMAaTUBHUMU MapKEPaMH CTaHy
OpraHi3my 3a BIIJIMBY MifiBUIEHMX KOHLIEHTPALlill iOHIB BAXKKAX METaJiB, 30KpemMa Ko6asbTy. BOHM MOXYTb
XapaKTepu3yBaTU CTyIiHb BUTPUBAJIOCTi pub 10 3a6pyaHEHHs Ta OyTU BUKOPUCTaHI /115 IPOTHO3YBaHHS 3MiH Y

BOJHMX 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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