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AHoTanin

Myapa A.C. Buptenns SioximitHix Rpollecis y reftaToliHTax Kopona i
paka 3a aif nomkoLxywaHX vMHHHKIB cepenoBuma, — Pykonuc.

JycepTallia Ha 3000YTTA HAYKOBOTO CTYREHA KaHIHBATA GioNOriYHHX HAYK 32
cnetianeHicTo 03.00.04 — GioxiMia. Iseriryr Gionorii Teapuw YAAH. Jlseis,
2008.

HMcepTaltia npHcBAvEHa TNOPIBHANBHOMY JOCAILKEHHIO CTRHY CHCTEMH
AHTHOKCHIAHTHOTO 3aXHCTY, MIYTaTiOHy, 3ami303s’a3ysansHoi 3maTHocTi (333),
TeNaTOTORCHIROCTI Ta MOCTpOgasHoT BiANOBIDi B renaTouHTax Kopona i paka 3a i
Ha opraHisM ionis Cu, Zn, Mn, Pb, Tx cAMimi Ta derony y ekonoriuHo peansHux
(0,1 THK) i (8 xopona) neox cyGneranbHux koHueHtpauisx (2 TAK ta 5 TOK)
npoTaroM 14 ni6. i

OxpeMi  XapakTepHcTHKH Ta X iHTeTpanbHMi  aHanmiz  (iHZekc
AHTHOKCHIOBHTHOTO craHy, OpHHugnoedii KoMmnoHeHTHHil anami, ANOVA)
mokazanu, o Ais 0,1 TOK 9arHnkiB BHXIHKAE FOMITHI i oAnoTHNHE 3Mink
anTHoTpecopHiX cueteM, CK — coeumdiuli 0o apuponn dunHnka 3Miny, a 5 THK
~ HafMeRW BiaMIiAHOCTI Bifl KOHTPOMO. AHTHCFPECODHI CHCTEMH FENMAaTOLHTIB
paka uyyTnueiwi a0 aif ionie Mertanis, Hix kopona, ane Ginpm TonepaHTHI Ao AiT
denony. 0,1 CAK cnpHYpHHAC 3MEHIIEHHA AKTHBHOCTI CYMEPOKCHARMCMYTAH, 333
Ta 306iNbIeHHA BMicTy TyTaTioRy B Gimbmocti rpyn. Toctpodaszna eianosize
BHPAKEHA B MCRATOLMTAX 38 Ail eKONOTI9HO pealbHHX KOHIEHTPpaNti TOKCHKAHTIB,
TORi fK BHILI KOHUEHTPALGT il HE BHKAHKAOTh..
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Kmwuosi cnosa: kopon (Cyprinus carpio), pak (Astacus leptodactvius),
TENATOLMTH, OKCHAATHBHAN CTpeC, 3aniz038’w2yBallbHa 3A3THICTB, MONEKYAH
cepensbol MacH, FreNaToTOKCHIHICTS, iNrerpansHi iHAeKkeH,

AHHOTAUKA

Myzapa A.E. Hiyuenne OHOXHMAYECKHX INPONECCOB TEMATOHMHTOB
NPecCHOBOARBLIX AHBOTHBIX. TPH JelicTBHH NOBpeRIAIMHX  $axropos
cpeast. — Pyxonuce.

JHccepTaund HA COMCKaHME Y4YeHoll CTeneHH KkaHmHOaTa OGHOJIOTHYECKHX
RHayx mo crepuanbHocTH 03.00.04 — SHoxnMma, HHCTHTYT GHOMOIHH KHBOTHEIX
YAAH. JTeBos, 2008.

Jscceprauna NOCBAIDEHA CPABHHTENBHOMY AIHANHIY COCTOAHMA CHCTEMBI
AHTHOKCHRAHTHOM 3allWTEl, TNYTATHOHA, XENE30CEA3pIBAlOmICH crnocoGHOCTH,
reNaToTOKCHYHOCTH H OCTpodia3HONG OTEeTa B I'eNATOUMTAX Kapia W paka MpH
OEHCTBHH Ha opradssm woHoB Cu, Zn, Mn, Pb, Hx cMecH u deHona B
skomoruveckn peamsseix (0,1 TIHK) u (v Kapna) #BYX CYONCTANLHBIX
koHuerrpauMaX (2 TIAK # 5 IOK) #a nporaKeHrH 14 cyToK.

HEneBHIyabHBIE XAPAaKTepHCTHKH M HX HHTErpamsHLi aHANKW3 (HHASKC
ANTHOKCHIANTHOMO COCTOAHHA, WPHHUMIMANBHEI KOMMNOHEHTHBI  aHaJM3,
ANOVA) nokazand, wro aeficrene 0,1 TIJAK ¢akTopop BEI3LIBACT 3aMETHEIC M
OHOTUTIHREIC HIMEHEHHS AHTHCTPECCOPHRIX CHCTEM ¥ NPEIACTABHTENEH Kaxaoro
BHA2 (38 HCKmOueHHEM feficTeus (eHona Ha paka), 2 IJK — cneumnduyeckue k
npupone aktopa H3MeHeHna, a 5 TLEK — HaHMeHBIHWE 0TKNOHEHHA OT KOHTPOMA.
AHTHCTPECOPHBIE CHCTEMEI TeNAaTOLHTOR paka fonee WyRCTBHTEALHE! K AciCTBHIO
HOHOB METAANOB, WM ¥ Kapna, HO Gofee TonepaHTHu Kk AeficTBmio deHona. 0,1
TAK  Bei3eiBacT  YMeHBIIEHWE  AKTHBHOCTH  CYTEPOKCHANHCMYTA3b,
JKENEIOCBABIRAOWEA CNOCOOHOCTH H YREIHMCHHE COACPMAHHA [AYTATHOHA B
SonpmmncTse rpynn. OcTpodasneii OTRET BRPAKEH B NeNaTOLUMTAX NPH AeHCTEHY
0,1 TOK, rorna xak 6Gones BHICOKHE KOHLECHTPAUHH TOKCHKAHTOB €rc He
BBIIBIRAIOT,

Kmwuenbie cnosa: xapn (Cyprinus carpio), pax (Astacus leptodactylus),
TENATOMHTEl, OKCHAATHBHLIL CTPECC, IKENEIOCBA3BIBAIOIAL  CIOCOGHOCTD,
MOJIEKYTBI CpEAHEN MAcChl, refnaToTOKCHYHOCTS.

Mudra A.Ye. Study of biochemical processes in the hepathocytes of
freshwater animals under the effect of environmental disturbing factors. -
Manuscript.

Thesis for a candidate’s degree in biology in speciality 03.00.04 -
biochemistry, Animai Biology Institute, UAAS, Lviv, 2008.

The thesis are devoted to the comparative study of the state of the antioxidant
defence system, glutathione, iron binding capacity (IBC), hepathetoxicity and
acute phase response in the hepathocytes of carp and crayfish under the effect of
Cu, Zn, Mn, Pb ions, their mix and phenol in the ecologically realistic
concentration that is corresponded to 0,1 maximum permissible concentration
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(MPC} and (in carp) two subiethal concentrations {2 MPC and 5 MPC) on the
organism during 14 days.

The separate parameters and their integrative analysis (Index of antioxidative
state, Principal component analysis (PCA), ANOVA) demonstrate that the effect of
0,1 MPC provokes the marked and homotypic changes of the stress systems, 2
MPC - the specific to the nature of factor changes, and 5 MPC - the lesser
differences from the control values. The stress systems of the crayfish’s
hepathocytes are more sensitive to the effect of metal tons, but more tolerate to the
phenol action.

The oppression of the superoxide dismutase was the most sensitive answer
provoked by treatment in both species. In crayfish unlike in carp the significant
clevation of the lipid peroxidatien (L.PC) was observed under the effect of 0,1
MPC of metals. The glutathione levels were elevated in both species under the 0.1
MPC of disturbing factors, except the effect of phenol on crayfish. in carp the
decrease of the glutathione reducing state was also observed. Higher Cu, Mn and
Pb concentrations provoked the decreasing of its levels in carp.

The general content of Fe, Mn and P in the tissues were unchanged in the
moiety of the experimental groups. The alkaline phosphatase was more sensitive in
crayfish than in carp tissue. The appearance of hepathotoxicity as the increasing of
y-glutamy} transferase activity was observed in carp only under the sublethal Cu,
Mn and Pb concentrations.

The incubation of the hepatic homogenate of treated carp with the iron (11)
excess with the activation of enzymatic or nonenzymatic LPO allows
demonstrating the antioxidant effect of Zn and Mn ions and oxidative effect of Pb
and ions mix at the 0,1 MPC, however the MC of metals provokes the oppression
of the hemogenate antioxidative properties.

The effect of Cu on carp, Zn and Mn on crayfish and the mix of ions on the
both species lead to the activation of the acute phase response as the clevation of
the middie weight molecules content under the 0,1 MPC, but not under the higher
concentrations of toxicants. The phenol and Pb depressed this respoense in both
species.

PCA revealed the correlation between the catalase activity and lipid
peroxidation in both species at the 0,1 MPC The middle weight molecules as the
products of the acute phase answer are the permanent compounds involved in this
set, however with different determination in both species. On the other hand, other
biechemical parameters can be involved in the set of markers in the species’ and
(in carp) concentration’s dependent pattern: superoxide dismutase only for the
warning of the ERC effect on carp, IBC — for carp and GSH — for the crayfish. The
alkaline phosphatase as the marker of the hepathotoxicity has the significant
factorial weight in carp only for the joint analysis of all studied concentrations and
is not significant for the effect of 0,1 MPC, however, in the crayfish it is more
sensitive marker.

Key words: carp Cyprinus carpio, crayfish Astacus leptodactylus, hepathocytes,
oxidative stress, iron binding capacity, middle mass molecules, hepatic toxicity,
integrative indexes.



