increases at rise in temperature. On sizes LC50 and LC100 it is established, that NiSO4 has higher
toxicity in comparison with CuSO4 at all studied temperatures. In a range of temperatures from 100C
up to 250C toxicity of a mix of salts increases with increase of share NiSO4. At influence of toxic
substances in any concentration the temperature tolerance Ceriodaphnia affinis decreases, the range of
temperatures of a survival becomes less.

AKTHBHOCTb CUCTEM AHTHOKCHUJIAHTHOM 3AIIUTHI U AETOKCUKALIMH
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Tapanb (Rutilus rutilus heckeli, Nordman) sBnsieTcs IEHHBIM BHIIOM TTPOMBITINICHHOTO W JTIOOUTEITb-
CKOTO PBIOOJIOBCTBA Ha OacceiiHe A30BCKOTO MOps. B CBSI3U C 3TUM HCCIEAOBAHUS PA3TUIHBIX ACTICKTOB
OMOJIOrHH JAHHOTO BUA BeCbMa MHTEPECHBI M KaK AJIEMEHTHI IPOMBICIIOBOTO MOHUTOPHHTA, U B IIJIAHE CO-
XpaHEeHUs YUCIIEHHOCTH M OI[EHKH COCTOSHUS TIOMYJISIINH.

B ecTecTBEHHBIX YCIOBUIX OPTaHU3M IIOJIBEPTaeTCsl OOIIUPHOMY CIIEKTPY BO3ACHUCTBHIA CO CTOPOHBI
OMOTHYECKUX M a0MOTHYECKHX (akTOpoB. OTOETUTH KaKOe-TO OTAEIBHOE BO3JCHCTBHE OT OCTAaJbHBIX U
Yyepe3 Hero 0ObsSICHUTH HAONI0aeMblil OTKIMK OMOJIOTHYECKOM CHCTEMBI IPOCTO HEBO3MOXKHO. TeM He Me-
Hee, IPOCIEIUTh CBSI3b MEXAY BETMUNHOM OTAENBHOTO AEHCTBYIOMIETro (pakTopa u AMHAMUKOI HEKOTOpPO-
r0o (PU3HOIOTUIECKOTO WM OMOXMMUYECKOT0 MoKa3aTels BIOJIHE peanbHo. [IpennepecToBblil meproa y Ta-
paHM XapakTepu3yeTcsl HampshKeHHEM B paboTe pa3iMyHBIX CHUCTeM OopraHu3Ma: Ha (oHe ociaabJIeHHOTO
MUTaHWs, HAOMIOJArOTCS MOBBIMICHHBIE TPAThl BHYTPEHHUX IIACTHYECKHUX W DHEPTeTUYECKHX pPE3epPBOB,
CHIDKAETCsl TOJIEPAHTHOCTh K (pakTopaM BHEUTHeH cpeabl. Bee 3TH 0cOOEHHOCTH HAaXOIST OTpaKeHUE B pa-
00Te cucTeM MoJAEpKaHUs TOMEOCTa3a U B TOM 4uciie B paboTe hepMEHTaTUBHBIX CUCTEM aHTHOKCHAAHT-
HOW 3aITUTHI M IETOKCHKAIINH.

Lenpio uccnenoBaHus ABISIOCH U3YUYEHNE BBHIPAXXEHHOCTH MPOIIECCOB MEPEKHUCHOTO OKUCIIEHUS JIH-
0B (ITOJI) u 3¢ dekTHBHOCTH MEXaHU3MOB aHTHOKCUIAHTHOH 3aiuThl (AO3) U IETOKCUKAIMH Y TIPO-
M3BOJMTENICH TapaHU B HanOOJee BAKHBIH MEPHOJ KU3HU — HEPECTOBEIH.

HccnenoBanuck Mpon3BOANTENN TapaHH, BEUIOBICHHBIE B MPUOPEKHON 30HE BO BpeMsl HEPECTO-
Boro xoza. [locye BBIJIOBa TPOU3BOJUIICS OCMOTD PHIO Ha BBIABJICHUE MMATOJOTHIA 1 MOP(HOIOTHUECKHUX
OTKIIOHEHUH. B roMoreHaTax nedeHu peid OMpeeNsuin CoIepKaHne BTOPUYHOTO MOJIEKYIISIPHOTO MPO-
nykta [1OJI manonoBoro muampaeruga (MIA, MkM/Mr Oenka), coaepikaHHe BOCCTAHOBICHHOTO TITy-
tatnona (I'SH, HMoxb/Mr Oenka) U aKTHBHOCTH CIEIYIOIIMX (EPMEHTOB: CYMEPOKCHATUCMYTAa3bl
(COM, ycn. en./mr Oenka/mun), karanassl (KT, mxMonb/Mr Oenka/muH), anetmwidcrepassl (AnD,
HMouns/Mr Oenka/muH), kapbokcmmacrepassl (Kap6d, HMone/Mr Oenka/MuH), TIIyTaTHOH-S-TpaHCche-
passl (I'ST, MkMonb/Mr Oeka/MUH).

BuzyanpHbIi OCMOTpP Hapy>KHBIX TIOKPOBOB U COCTOSIHUSI BHYTPEHHHUX OPraHOB HE BBISIBHII OTKJIOHE-
HUU OT HOpMBI. 3pEJIOCTh MOJOBBIX MPOAYKTOB BapbupoBana oT 3—4 1o 4-5 ctaguu. MHOroJeTHUE UCCIe-
noBaHus, nmpoBoauMble B A3HUHMPXe, mokaspIBaroT, YTO y TapaHW Ha BCEX dTamax OHTOreHe3a (hHU3HOJI0-
ro-OMOXMMHUYECKHE U THCTOJIOTMYECKUE HapyIIEHUs BCTPEUAIOTCA PEelKo, B cpeaHeM B 8% ciydaeB, uToO
TOBOPHT 00 YJOBIETBOPUTEIHLHOM COCTOSHUH TOIYJISIIIUY 3TOTO BUJIA.

[Nomymnsimst TapaHy B A30BCKOM MOpE MPeICTaBIeHa ABYMS CyOIOMyISAIHAsIMA, IMEIOIIUMH Pa3iud-
HBIE HaryJbHbIE U HEpecTOBbIe apealsl: 6accelin Taranporckoro 3anuBa u 6acceitn Slcenckoro 3anuBa. Yc-
JI0BUSI OOUTAHUS 3THX CYONOMYJISIIUMA pa3InyaroTcsi B OCHOBHOM YPOBHEM 3arps3HEHHS YIIIEBOJOPOAaMH,
COJIEHOCTBIO, a TaK K€ TEMIEepaTypHBIMU H JISJOBHIMH PEXMMaMHU B BECEHHHH Tepuon. MOXXHO yTBep-
KIaTh, YTO apeai TaraHporckoro 3ajmBa NMPUXOJUTCS Ha Oojiee 3arps3HEHHbIE U MeHee KOM(pOPTHBIE yC-
J0BUS 0OUTaHMS, YeM SICEHCKHI 3aJIMB.

IIpoBeneH cpaBHUTENBHBIN aHAIN3 UCCIEAOBAHHBIX OMOXMMHUYECKHX TTOKa3aTele y IByX cy0-
TomyJIsui Tapanu (tTadauma 1). Pe3ynpTatsl ncciaemoBaHus CBUASTEIHCTBYIOT, YTO HHTEHCUBHOCTH
npoueccoB [1OJI, aktuBHOCTh aHTHOKCUAAHTHBIX GepMeHToB COJl m KT, KOMIIOHEHTOB TIyTaTHO-
HoBO# cuctembl ['ST u I'SH Obutn mpuMepHO OOMHAKOBHI Y ABYX cyOnomymnsuuii pei6. Ctatucruue-
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CKHMX pa3JIMudi 3THX MOKa3aTeliel y TapaHu, BBUIOBICHHONH B TaraHporckoMm u SICEHCKOM 3aiuBax
He BBIABICHO. O MOBBIIMICHHON CTPECCOTCHHOCTH CpPeIbl OOMTAaHUsA TapaHu B TaraHpOrCKOM 3ajiiBe
CBUJIETEIBCTBYIOT JIOCTOBEPHO OOJiee HU3KHE 3HAYCHUS aKTUBHOCTU pepmeHTOB | (ha3bl meTokcuka-
nuu Aud u Kap0D.

Tabauya 1. Conepxanrie M/IA ¥ akTHBHOCTh aHTHOKCUAAHTHBIX (DEPMEHTOB B TIEYEHH TapaHHy,
BBIJIOBJIICHHOM B Pa3IMYHBIX y4acTKaX A30BCKOT'O MOpPs

MJIA COJ KT Ad Kap69 I'ST I'SH
Taranporckuii 3amuB | 48,2 +£2,4 0,65 £ 0,04 18,2+ 0,9 52,8+£32* [4139+243*| 1,1+0,1 11,4+0,6
SlceHckuii 3aTHB 46,4+3,9 0,60 £ 0,05 20,6 £1,0 75,9+£5,7 | 521,8+24,7 1,4+0,1 11,2+ 0,6

Ipumeuanue: *[locroBepusie pazmuuus (p<0,05)

[IpeacraBnsitoT uHTEpEC NaHHbIE O paznuuusx B ypoBHsax [IOJI u aktuBHocTH cucteM AO3 U JeTOK-
CUKAIlMH y CaMIIOB U caMOK TapaHu (Tabiuia 2). beuto BBIABIICHEI pa3iundus B coaepkannd MJIA mMexmy
rpynnamu. HabGnronancst Tpena B cropony npeobnananus MJIA y caMok. Y caMOK B TO k€ BpeMsi HaOJIro-
Janack ¥ noctoBepHo Oosiee Hu3Kkast aktuBHOCTE ['ST, KT, AuD u CO/l, cBsi3aHHasi, 10 BCEei BUIUMOCTH, C
MOBBIIIICHHBIMH 3aTpaTaMy 3TUX (PEPMEHTATHBHBIX CHCTEM B ycIoBHX Oonee mHTeHCcHBHOTO [1OJI Ha do-
HE CTPECCOBOCTH CUTyaluu (HepecT).

Tabnuya 2. Tomosrle pa3nuyus B coaepxkannd MJIA 1 akTHBHOCTH aHTHOKCHIAHTHBIX ()epMEHTOB B IIEYCHU TapaHU

MJIA COJl KT AD Kap6D ST T'SH
Camupl 432+22 0,79 £ 0,05 24.1+09 72,7+5,1 4756 + 39,5 1,8+0,1 12,0 £ 0,6
Camku 499+23* | 054+0,03* 16,5+ 0,6* | 552+39% | 4413+206 | 1,0£01* | 10,9+06

Ipumeuanue: *JlocroBepusie paznuuus (p<0,05)

[IpoBeneHHbIe WcclieIOBaHMS MMOKA3alld, YTO B IIEJIOM COCTOSHHE NMPOU3BOINUTENE TapaHu B Oac-
ceiiHe A30BCKOr0o MOps ObUIO XOPOIIMM, YTO MOATBEPIKAAETCS MapaieNbHBIMU MOP(OIOTHYECKUMH,
reMaToJI0THYeCKUMHU U TUCTOJIOTUYECKUMHU JaHHBIMU. [lomydeHHbIe OMOXMMHYECKIE 3aKOHOMEPHOCTH
JIOTUYHO OTPa’KaroT B3aUMOCBS3b aKTUBHOCTH [1OJ] U NeTOKCUKALMOHHBIX CUCTEM, a TAKXKE OMUCHIBA-
10T B IIEJIOM YPOBEHb KOM(OPTHOCTH YCIOBUH KM3HU BO BPEMsI HEPECTOBOTO XOJa TaApaHU U3 Pa3TUI-
HBIX apeaioB oOuTaHua. Ha ocHOBe CpaBHUTENBHOTO aHAIN3a OMOXMMHUYECKUX ITOKa3aTenei OblIO BbI-
SIBJIEHO, YTO cpeja oOuTaHms I TapaHu B TaraHporckom 3ainuBe o0sanaer OoJblIeld TOKCHYHOCTHIO
[0 CPaBHEHUIO ¢ SlceHCKUM 3aiuBOM. KpoMe TOro, BBIABIEHO, YTO aJalTAllMOHHBIE CUCTEMBI CaMOK
TapaHU HaXOAMJINCH B OOJBIIEM HAIPSKEHUU, YEM aHAJOTUYHBIE CHCTEMBI CaAMIIOB, YTO, MO-BUIUMO-
My, 0OBsicHsIeTCsL OoJiee 3HAUUTEIBHBIMU TpaHCHOPMaLUAMH (U3NO0JIOTO-OMOXMMHYECKIX MPOLECCOB
B CBSI3U C IOATOTOBKOW K HEPECTY.

ACTIVITY OF ANTIOXIDANT PROTECTION AND DETOXICATION SYSTEMS
IN THE AZOV ROACH RUTILIS RUTILIS DURING THE SPAWNING PERIOD

L.A. Bugayov, L.L. Levina, A.V. Voikina, E.A. Fedorova, L.Ya. Kuznetsova

Azov Fisheries Research Institute (AzNIIRKH) Rostov-on-Don, Russia
bugayov@list.ru

We have studied roach breeders caught in the coastal zone during their spawning migration in the
Taganrog and Yasenski Bays of the Sea of Azov. The processes of lipid peroxidation, the activity of such
antioxidant enzymes as superoxide dismutase and catalase, and the glutathione (GST and GSH) activity are
found to be approximately similar in the fish from the both bays. There are no statistical differences
between these parameters. The activity of acetylesterase and carboxylesterase are much lower in the fish
from the Taganrog Bay. Lipid peroxidation and enzyme activity differ significantly between the males and
females of the roach. The trend is observed toward predominance of malone dialdehyde and the low
activity of GST, catalase, acetyl esterase and superoxide dismutase, which is probably caused by increased
expenditures of these enzyme systems under stress conditions of spawning with its more intensive lipid
peroxidation.
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