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Pedepar:

1. Iucepranifina po6oTa MpucBsYeHa NOCaiIKeHHIO 6i0XiMIiYHMX peakIiii TPiCHOBOJHOTO MOJIIOCKA MePJliBHUII]

Unio tumidus (Philipson et al., 1788) Ha zito MikpomiacTuka BOJHOTO CEPEJOBUILA 3aJI€5KHO BiJl pO3Mipy YaCTHHOK
OKPEMO Ta y MIO€JHAHHi 3 iHIIMMU HECTIPUSITIMBAMU YUHHUKAMU XIMIUHOTO Ta €KOJIOTIYHOTO MOXOPKEeHHSL. Y -1
€KCIIEPUMEHTAJIbHIN cepii MU OLiHIOBAJIM aKyMYJISITUBHY 3[aTHICTb NEPJIBHAULL 3 OO0 MIKPOILIACTUKY (MP)
po3mipoM yacTtuHOK 0,1-0,5 MM, 1 Mr/n1 npotsirom 14 1i6. Il cepis - nopiBHIOBaIM peakxliilo MOJIIOCKIB 3 JBOX
nonyssuiii- pegepentHoi (Pr) Ta aHTponioreHHO HaBaHTaXeHOi (Ct) — Ha BrmB MP 1 mr /i1, i6ynpogeny (IBU, 8

MKT /J1) OKpeMo Ta ix cymimmi (Mix). III cepist - nepaiBHuLo niggasany BnnuBy MP 2 Mxm, 1 Mr /i1, caniHominuny (Sal,

6 MKT/J1) OKpEMO Ta y cyMmilli 3a TemnepaTypHux pexxumis 18o (Mix) ta 250 (MixT). 3'sscoBaHo, 110 NepsiBHULS BOJIOTE



BHCOKOIO 3TIaTHICTIO akyMyaioBaTtu MP i3 cepenoBuia makcumManbHo Ha 8-10 nobu iHkyb6auii. [TopiBHAHHS
KOHTPOJIBHUX TPYII 3 IBOX IOMYJISALIN BUSIBAJIO BiIMIHHICTh MK IIONYJISALIISIMA 32 BMiCTOM METAJIOTIOHEIHY, LIMHKY,
Ta [TIOKA3HMKIB aHTMOKCUIAHTHOIO CTATyCy Ta aloITo3y. Bif3dHaueHo BiIMIHHICTD y Aiana3oHi BifIoBizi Ta, HaBITh,
IIPOTUJIEXKHI peaklii Ha BIJIMB OJHOTrO i TOTO X YMHHMKA Y MOJIIOCKIB 3aJ1€XKHO Bif nonyssuii. ¥ cymimi MP 0,1-0,5
MM 3 i6ynpodeHOM BILJIMB OCTaHHBOTO OYB BU3HAYaJIbHUM. 3a BIIMBY MP MeTanoTioHeinun 3abe3nedyBanyu pe3epB
LIMHKY y TKaHMHI. Y BCiX eKCIIepMMEHTaJbHUX IPyNax 3MEHIIyBaJIoCh CIiBBiTHOMEHHIM BMicTy Zn/Cu y TKaHUHI.
3a BIJINBY YNHHUKIB y MOJIIOCKIB Pr-nionysiuii Bif3Ha4eHO IIPUTHIY€HHS €H3MMIiB aHTUOKCULAHTHOIO 3aXUCTY,
3POCTaHH PIBHIO Ta PEJOKC-CTATYCy IJIyTaTiOHY Ta [TIOCUJIEHE YTBOPEHHS MPOLYKTIB OKMCHOTO YIIEKOIKEHHS, TOI
aK y Ct-nionyssuii - nporunexHi 3miHu. CriBBigHomenHst NAD + /NADH 6ys10 yagiui Bumum y Ct-nonyssuii. ¥
000X MOMYJISLisIX [1is YUHHUKIB BUKJIMKala HOro 3MeHIIeHHs. [lonysuiiiHi ocob6anBocTi 6ysu BUSIBIIEHI i Ipu
BU3HA4YEHHI aKTUBHOCTI TIOKa3HMKIB aronTo3y i 1i30coMaibHOi PYHKIIIOHANILHOCTI 3 BUIIMMU 3HaYeHHAMU y Ct-
nonysuii. I6ynpoden okpemo Ta y cymimi y Pr-rpynax 3MeHIIyBaB Kacia3Hy-3 aKTHUBHICTb, TOA] SIK CaliHOMIIIMH
akTuByBasB ii. Tensiosa is HiBesoBaa el edpeKkT KceHo6ioTUKiB. CriocTepiranau akTUBALiio J1i30COMaJIbHOTO
KaTercuHy [l Ta MoCujieHHs 10ro BUXOY 3 JIi30COM, IIPUYOMY 32 BILJIMBY MP 2 MKM OKpEMO Ta y NO€IHaHHi
BiZ]I3HAUYEHO Y3TO/>KEHY aKTUBALLil0 IIUTOIJIa3MaTUYHOIO Ta JIi30COMaJIbHOTO LJISIXiB anonrTo3y/ayrodarii. Binraxk,
HaMmu 6yJI0 BCTAaHOBJIEHO, L0 IpeaarTalisi MOJIIOCKIB [0 BIUIMBY HECTIPUATIMBUX YMHHUKIB CEpeIOBUILA B
aHTPOIIOreHHO HaBaHTaXKeHill MiCI|eBOCTi BU3Ha4yae peaxilii Ha BIIMB MP okpeMo Ta CIIijibHO 3 (papMalieBTUKaAMU.
TensoBa gis HiBesIO€ peakuii opraHizMy Ha BIIJIMB KCEHOOIOTHKIB. JJoBE[€HO, 0 TOKCUMYHICTb MP 3pocTae i3
3MEHIIEHHSIM Horo po3mipy. 3a cnisibHoro BBy MP Ta ¢apmaleBTUKIB IPOSIBIISIBCSI CUHEPTiYHUI e(eKT.
3anpornoHOBaHO IPOCTUM Y BUKOHAHHI METOJ, BUBHAYeHHS akyMyJisauii MP y M'IKux TKaHMHaX MOJIIOCKa Ta
BMKOPHMCTaHHS II0KAa3HUKIB criBBigHOmeHHS NAD + /NADH Tta Zn/Cu A4 OLiHKY peakliii OpraHismy MoJIlocka Ha
MIOLIKOIKYIOUNIA BIUIMB AOBKIIA. KIII0YOBi CJI0Ba: aKyMyJIALisl, METAJIOTIOHEIHN, IVHK, KYIIPYM, TiOJIBMIiCHI
CIIOJIyKH, aIloIlTo3, CUHEPridYHui eeKT, IUTOTOKCUYHICTh, OKUCHUI CTpec, KapOOHIM IIPOTEiHiB, pelOKC CUCTEMA,

rinpo6ioHTH, ajamnratlis, 3a0pyJHEHHSI.

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/I 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/I,
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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