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Pedepar:

1. Iucepraniiina po6oTa MpucBsYeHa NOCaiTKeHHIO 6i0XiMiYHMX peakiiiii TpiCHOBOJHOTO MOJIIOCKA NepJliBHULL
Unio tumidus (Philipson et al., 1788) na gito mikpormnnacTika BOGHOTO CEPELOBHUIIA 3aJIEXKHO BiJ] pO3Mipy YaCTUHOK
OKPEMO Ta y NTO€JIHAHHI 3 iHIIMMU HECTIPUATINBYMMU YMHHUKAMU XIMIYHOTO Ta €KOJIOTIYHOTO MOXOMKEHH4. Y [-11
€KCIIEpPMMEHTAJIbHI cepii MU OLiHIOBAJIM aKyMYJISITUBHY 3[JaTHICTb NEPJIiBHULL 3 II0A0 MiKponaacTuky (MP)

po3mipom yactuHok 0,1-0,5 MM, 1 Mr /71 npoTsirom 14 1i6. II cepist — nopiBHIOBaIM peakLilo MOJIIOCKIB 3 BOX



nonyJsilii— pedepenTHoi (Pr) Ta anTponoreHHo HaBaHTaXeHOi (Ct) — Ha BB MP 1 mr /i1, ioynpodeny (IBU, 8
MKT /1) OKpeMo Ta ix cymimi (Mix). III cepis - nepsiBHULIO nigmasanu BiuBy MP 2 MM, 1 Mr /71, caniHominuHy (Sal,
6 MKT/J1) OKpeMo Ta y cyMmilli 3a TemnepaTypHux pexxumis 18o (Mix) ta 250 (MixT). 3'sicoBaHo, 110 NepiBHULS BOJIOT €
BMICOKOIO 3[IaTHICTIO akymyJsitoBatu MP i3 cepenoBuia makcumanbHo Ha 8-10 nmobu inky6auii. [TopiBHSIHHS
KOHTPOJILHUX I'PYII 3 NBOX ITOIYJISILIN BUSIBUJIO BiIMiHHICTD MIXK IOIYJISILISIMUA 32 BMICTOM METAJIOTIOHEIHY, LIMHKY,
Ta [TOKAa3HMKIB aHTUOKCUIAHTHOrO CTATyCy Ta aloITo3y. Bif3dHadyeHo BiIMIHHICTD y Aiana3oHi BifnoBifi Ta, HaBITh,
IIPOTUJIEXKHI PeaKliii Ha BIIJIMB OJHOTO i TOTO X YMHHUKA Y MOJIIOCKIB 3aJI€5KHO Bif nonyssyii. ¥ cymimi MP 0,1-0,5
MM 3 i6ynpodeHOM BILJIMB OCTaHHBOTO OYB BU3HAYaJIbHUM. 3a BIIMBY MP MeTanoTioHeinu 3a6e3nedyBanyu pe3epB
LIMHKY y TKaHMHI. Y BCiX eKCIIepUMEHTaIbHUX IPyIax 3MEHIIyBaJIOCh CIIiBBiTHOMEHHSIM BMicTy Zn/Cu y TKAaHUHI.
3a BIJINBY YNHHUKIB y MOJIIOCKIB Pr-nonysidunii Bi3Ha4eHO IIPUTHIYE€HHS €H3UMIiB aHTUOKCULAHTHOIO 3aXUCTY,
3POCTaHHS PiBHIO Ta PEIOKC-CTATyCy IVIyTaTiOHY Ta 1I0CUJIEHE YTBOPEHHS IPOJYKTiB OKMCHOI'O YIIEKOIPKEHHS, TOL]
aK y Ct-nionysisuii - nporunexHi 3miHu. CriBBigHomenHst NAD + /NADH 6ys10 yaBiui Bumum y Ct-nonyssuii. ¥
000X IOIYJISLisIX [1is YUHHUKIB BUKJIMKajla HOoro 3MeHIIeHHs. [lonysuiiini ocobanBocTi 6yiu BUsIBIIEH i Ipu
BU3HA4YE€HHI aKTUBHOCTI TIOKa3HUKIB arloNTo3y i JIi30COMasbHOi PYHKIIOHATIBHOCTI 3 BUIIMMU 3HaYeHHAMU y Ct-
nonyssuii. Ioynpoden okpemo Ta y cymimi y Pr-rpynax 3aMeHIIyBaB KacnasHy-3 aKTUBHICTb, TO/Ii SIK CaJiHOMIIJMH
akTuByBasB ii. Terniosa 1is HiBemoBaa el edpekT KceHO6ioTUKiB. CriocTepiranau akTUBALio J1i30COMaJIbHOTO
KaTelcuHy [l Ta MoCUIeHHs 10r0 BUXOY 3 JIi30COM, IIPUYOMY 32 BILJIMBY MP 2 MKM OKPEMO Ta y NO€IHAHHI
BiJ3HAYE€HO y3roJpKEHY aKTUBALlil0 LIUTOIIAa3MAaTUYHOrO Ta JIi30COMAJIbHOTO LISIXIiB alloNTo3y /ayTrodarii. Bigrak,
HaMmu 6yJI0 BCTAaHOBJIEHO, L0 TIpeaariTalisi MOJIOCKIB [0 BIUIMBY HECTIPUSTIMBUX YMHHUKIB CEpEIOBUILA B
aHTPOIIOreHHO HaBaHTaXKeHill MiCIIeBOCTi BU3Ha4Ya€e peakilii Ha BIIMB MP okpeMo Ta CIIijibHO 3 (papMaiieBTUKaAMU.
TensoBa gis HiBesIO€ peakuii opraHiaMy Ha BIIJIMB KCEHOOIOTHKIB. [JoBEL€HO, 110 TOKCUMYHICTh MP 3pocTae i3
3MEHILIEHHSIM M0ro po3mipy. 3a cnisibHoro BIMBy MP Ta ¢hapMalLieBTUKIB IPOSIBJISIBCSI CUHEPTIUYHUN €(EeKT.
3anponoHOBaHO MIPOCTUI Y BUKOHAHHI METOJ], BU3HAUYE€HHS aKyMyJIdLii MP y M'IKUX TKaHMHaX MOJIIOCKaA Ta
BHMKOPHUCTaHHSI I0KAa3HUKIB criBBigHomeHHsS NAD + /NADH Tta Zn/Cu A1 OLiHKY peakliii OpraHismy MoJIocka Ha
MTOLIKOIKYIOUNIA BIUIMB AOBKiLIA. KIII0YOBI CJI0Ba: aKyMyJIdLisl, METAJIOTIOHEIHN, IMHK, KYIIPYM, TiOJIBMIiCHI
CIIOJIyKH, aIloIlTO3, CUHEPIidYHui e(deKT, IUTOTOKCUYHICTh, OKUCHUI CTpec, KapOOHIJM IIPOTEiHiB, pelOKC CUCTEMA,
rinpo6ioHTH, ajamnratlis, 3a6pyIHEeHHSI.

2. The dissertation is devoted to the investigation of biochemical responses of the freshwater mussels Unio
tumidus (Philipson et al., 1788) in the exposures to waterborne microplastics depending on the size of the particles
separately and in combination with other adverse factors of chemical and environmental origin. In the first
experimental series, we evaluated the accumulative capacity of pearl mussel towards microplastics (MP) with a
particle size of 0.1-0.5 mm, 1 mg/l in the exposure during 14 days. Series II - we compared the response of
mollusks from two populations - reference (Pr) and anthropogenically loaded (Ct) - to the effects of MP 1 mg/1,
ibuprofen (IBU, 8 ug/1) separately and their mixture (Mix). III series - the pearl mussel was exposed to MP 2 um, 1
mg /1, salinomycin (Sal, 6 ug/1) separately and in a mixture at 180 (Mix) and 250 (MixT). It was found that the pearl
mussel has a high ability to accumulate MP from the environment with a maximum of 8-10 days of incubation.
Comparison of control groups from the two populations revealed differences between the populations in the
content of metallothionein, zinc, and indicators of antioxidant status and apoptosis. Differences in the range of
responses and even opposite reactions to the influence of the same factor in mollusks depending on the
population were noted. In the mixture of MP 0.1-0.5 mm with ibuprofen, the influence of the latter was decisive.
Under the influence of MP, metallothioneins provided a reserve of zinc in the tissue. In all experimental groups,
the ratio of Zn/Cu content in the tissue decreased. Under the exposures, inhibition of antioxidant defense
enzymes, an increase in the level and redox status of glutathione, and increased formation of oxidative damage
products were observed in the Pr-population mollusks, while the opposite changes were observed in the Ct-
population. The NAD + /NADH ratio was twice as high in the Ct- population. In both populations, the exposures
caused its decrease. Population peculiarities were also revealed in determining the activity of apoptosis and
lysosomal functionality with higher values in the Ct-population. Ibuprofen alone and in combination in Pr-groups
reduced caspase-3 activity, while salinomycin activated it. The heating reduced the responses of the to the



combined effect of xenobiotics. We observed activation of lysosomal cathepsin D and increased its release from
lysosomes, and under the influence of MP 2 um alone and in combination, a coordinated activation of the
cytoplasmic and lysosomal pathways of apoptosis/autophagy was indicated. Thus, we found that the pre-
adaptation of mollusks to the effects of unfavorable environmental factors in anthropogenically loaded areas
determines the reactions to the effects of MPs separately and in conjunction with pharmaceuticals. Thermal effect
neutralizes the body&#39;s reactions to xenobiotics. It is proved that the toxicity of MP increases with a decrease
in its size. Under the joint influence of MP and pharmaceuticals, a synergistic effect was manifested. An easy-to-
implement method for determining the accumulation of MP in the soft tissues of the mollusk and the use of NAD +
/NADH and Zn /Cu ratios to assess the response of the mollusk to the damaging effects of the environment are
proposed. Key words: accumulation, metallothioneins, zinc, copper, thiol-containing compounds, apoptosis,
synergistic effect, cytotoxicity, oxidative stress, protein carbonyls, redox system, hydrobionts, adaptation,
pollution.
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