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CPABHUTEJIBHOE UCCJIEJOBAHUE
AHTUOKCUJJAHTHOTO KOMIIJIEKCA TKAHEU
YEPHOMOPCEKNUX MOJIJIIOCKOB MYTILUS
GALLOPROVINCIALIS, ANADARA INAEQUIVALVIS U
CRASSOSTREA GIGAS

M3yuvann nokasatenu aHTnokcmaaHTHon (AO) cucTemMbl U NEPOKCUAHOIO OKMCIe-
HusA nunugos (MOJT) B TKaHSAX YePHOMOPCKUX ABYCTBOPYATLIX MOSHOCKOB C pa3nuny-
HbIMW 3KONOro-hn3nonorMyecknMm xapakTepucTukaMmm: MUAuN, aHagapsl U yCTpuubl.
Onpepensanu akTMBHOCTb FMyTaTMOHMEPOKCUAa3bl, IMyTaTUOHPEeAYKTasbl, kKaTanasbl,
CynepoKcUAANCMYTasbl, CoAepXaHne BOCCTaHOBMEHHOro rryTatnoHa n TbK-aktue-
HbIX MPOAYKTOB. TKaHW MUAUM MMenK B OONbLUNHCTBE CllyYaeB MakCMMaribHble BENu-
4nHbl AO nokasaTenen 1 cambli BbICOkMI ypoBeHb NOJ1. OcHoBHas porb B aHTUOKM-
AaHTHON 3aLuMTe MMAVM NPUHAANEXNT renatonaHkpeacy, y aHagapbl B 3TOM npoLec-
ce 3HauuTenbHoe yvacTue NMPUHMMALOT Takke >abpbl U Hora. AKTUBHOCTb CyMnepok-
cupaancmyTasbl U Katanasbl B xxabpax, a Takke rnyTaTMoHNepoKcnaasbl B MblLLEYHOW
TKaHu remornobuHcoaepxallen aHagapsl 6bina B4BOe Bbile, YeM Y MUAUN U yCTPU-
ubl. CogepxaHue rmyTaTMoHa B Hore aHafapbl B YeTblpe pasa bonblue, Yem y Muann.
B 6onbluMHCTBE TKaHel yCTpuMLbl, MO CPABHEHUIO C APYTMMU BUOAMU, YCTaHOBIEHbI
HM3KMEe BENWYMHbI NCCNEA0BaHHbIX MOKa3aTenen, 3a UCKIMYEHNeM riyTaTMoHpeayK-
Tasbl.

Knrwouesvie cnosa: anmuokcudanmmuas cucmemd, 6u008vle 0COOEHHOCMU,
ogycmeopuamsie moanocku, Yeproe mope.

WNccaepoBaHTe COCTOSTHUST aHTUOKCUAQHTHOTO (AO) KOMIIAEKCa U TIEPOKCUA-
HOro okucAeHus: AunupoB (ITOA) mo3BoOAsIeT OLEHUTH apAANITAIlUOHHBIE BO3MOXK-
HOCTH ABYCTBOPYATBIX MOAAIOCKOB, IIOCKOABKY YKa3aHHbIEe ITapaMeTpPHhI IBASIIOTCSI
KAIOUEeBBIMM MapKepaMu OKHCAUTEABHOTO cTpecca [14, 17, 20].

Llear HacTOAII el paOOTH — CPABHUTEABHBIN aHaAU3 ITokasaTteaeit AO cucre-
MBI B TKQHSAX TPeX BUAOB ABYCTBOPYATHIX MOAAIOCKOB — OOBEKTOB MapHUKYABTY-
pel B UepHOM Mope: abopureHHoro Bupa mupuu Mytilus galloprovincialis (La-
marck, 1819), BceaeHnria anapapsl Anadara inaequivalvis (Bruguiere, 1789) u unT-
poayiienTa ycrpuilbl Crassostrea gigas (Thunberg, 1793). Panee ObiAu n3y4eHHI pe-
akumu AO komnaekca U [TOA y 4epHOMOPCKOM MUAVU U @HaAAPhI IIPU BO3AEHCT-
BUU PA3AMUYHBIX CTPecC-(PaKTOPOB: IOAAIOTAHTOB, TUIIOKCUN U aHOKcuu [3, 9, 14,
20]. Onpeperenne xapakrepucTuk AO CUCTEMBI B TKaHSIX aKKAMMATU3WMPOBaH-
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HOU YCTPHIBL, a TakykKe cpaBHeHUe ypoBHA AO aktuBHOCTH U [TOA y pa3HEBIX BU-
AOB YEPHOMOPCKUX MOAAIOCKOB He IIPOBOAMAOCH. IcCAepOBaHUE CUCTEMBI aHTHU-
OKCHAQHTHOM 3aIIUTHI C YY€TOM 3KOAOTO-(DU3UOAOTHYECKUX OCOOEHHOCTEN ABY-
CTBOPYATBHIX MOAAIOCKOB IIO3BOAUT OOA€e KOPPEKTHO UCIIOAB30BATh M3ydaeMble
IIOKa3aTeAru AAST MOHUTOPHMHTA COCTOSIHUS KMBOTHBIX X MOPCKOM CPEABL.

Marepuan u MeTOAMKa UCCAeAOBaHUN. IccaepOBaAr TTOAOBO3PEABIX OCOOEeN
MUWAWY, aHAAAPBI U YCTPUILE], COOPAaHHBIX BEeCHOM (MapT) B palioHe noc. Kanuse-
am (FOs>xubiii 6eper KpoiMa). [Tocae TpaHCIIOPTUPOBKU MOAAKOCKOB BHIAEPIKUBA-
AU B @aKBapuUyMax C IPOTOYHOM MOPCKOM BOAOU B TeueHUe 2—3 cyT. [Ipenapupo-
BaHNe, TOMOT€HM3alUIo U [IeHTpUyTrupoBaHue TKaHel remnaToliaHKpeaca, >kabp
¥ MBI, (HOTH Y MUAWUY U @aHaAAPbI; MBIIIITLI-aAAYKTOPA Y YCTPHIIEL, IIOCKOABKY ¥
B3POCABIX OCOOelM HOTa PeAyLUpYeTcs) IPOBOAUAU IIpU TeMmiepaType 0—4°C.
Onpepensial akTUBHOCTE PEPMEHTOB B CyllepHaTaHTe, copepykaHue ThK-akTus-
HBIX IpoAYyKTOB (TBK-ATI) u BoccTaHoBAeHHOTO rAyTaTuoHa (GSH) — B romore-
HaTe, Kak omnmcaHo paHee [9]. MlHTeHCUBHOCTH mpoileccoB [TOA olleHMBaAW 1O
KoandecTBy TBK-aKTHBHBIX IIPOAYKTOB (pearupyrolux C 2-Tuo0apOUTypOBOU
kucaoTol). I'lpu craHpapTHOM TeMmiepaType 25°C U3MepsAU aKTUBHOCTH dep-
MeHTOB: rAyTaTuoHnepokcupassl (ITI, 1.11.1.9) — 1o HaKONAEHUIO OKUCAEHHOI'O
rayratuona (GSSG), rayratuonpeaykrassl (I'P, 1.6.4.2) — no yosian HAA®H, ka-
Tanrassl (1.11.1.6) — mo peaknuu ¢ MOAMOAQTOM aMMOHUS, CYIIEPOKCUAAUCMYTA-
361 (COA, 1.15.1.1) — 10 peaKIiiuu ¢ TeTPa3oAUEBLIM HUTPOCUHUM. YpoBeHb GSH
U3MepPSIAM 10 00pa30BaHNIO KOMIIAEKCA C AAAOKCAHOBBIM peakTHBOM. CopaepiKa-
HUe 0eAKa OIIPEAEASIAU MeTOAOM AOypPU. AOCTOBEPHOCTh PA3ANUYUN OI€HUBAAM C
nomotibio t-kpurepus CteiopeHTa. OTAWYUSA CUUTAANU CTATUCTUUYECKU 3HAUMMBI-
mu npu p <0,05, pe3yabTaTsl IpeACTaBAeHEl B BUpe M = m. OObeM BEBIOOPOYHBIX
COBOKYITHOCTEMN COCTaBAsIA 6—10 ocoberi.

Pe3yavmamuslL uccaedosanuill u ux obcyscoenue

Hauboapmnuii yposenb [TON\ obHapyKeH y MUAUU — copepskaHue TBK-ak-
TUBHBIX IIPOAYKTOB BO BCEX UCCAEAOBAHHBIX TKAHAX 3TOro BUpa B 2,0—2,3 pasa
BBIIIe, 4eM Yy aHapaphl (p £0,05), u B 3,0—3,5 pasa Bhlllle B remnaronaHKpeace U
xabpax, ueM y ycrpunsl (p <0,001). Yposens ITOA B MBIIIIEYHON TKAHU YCTPUIILI
AOCTOBEPDHO He OTAMYAACS OT TAKOBOTO Y MUAUU U @HAAAPEL. B TKaHSAX MUAUU U
aHapaphl copepkanue TBK-aKTUBHBIX NPOAYKTOB YMEHBIIAAOChH B PSIAY I'ellaTo-
na"HKpeac > >kabpsl = Hora. MlHTeHCcuBHOCTL [TOA B TKAHAX yCTPUIIEI HE UMeAd
3HAUUTEABHBIX TKaHEBBIX pasAnuuil (puc. 1).

BoapmmnacTBO nokazarerelt AO koMmmaekca (aktuBHOCTh COA, KaTarasbl U
[TI) B TRaHAX YCTPUIBLI IO CPaBHEHMIO C MUAMEN U aHapAapoM OBIAU HIKe B
1,8—7%,1 paza (p £0,05—0,001) (puc. 2—4). VIckAIoUeHHEe COCTaBUAA aKTUBHOCTb
I'P, koTopag 6n1Aa B 2,6—3,6 pa3za Brile (p <0,05—0,001), yeM y APYTUX UCCAEAO-
BaHHBIX BUAOB (puc. 5). TakuMm ob6pa3oM, HauMeHbIIeMy ypoBHIO [TOA B 60Ab-
IIPHCTBE TKaHEW YCTPUILI COOTBETCTBOBaAa M MUHUMaAbHAasE aKTUBHOCTH AO
depmMeHTOB. BO3MOXHO, 3TO CBHUAETEABCTBYET O MeEHBIIeN YyBCTBUTEABHOCTH
YCTPHUIILI K OKUCAUTEABHOMY CTpeccy. B wacTHOCTH, ycTpulla Aydilie, 4eM MUAWS,
apAINTHPOBaHa K 3arpsisHeHuIo MeTaaramu [13].
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1. Conepxanne TEK-akTHBHBIX IPOJYKTOB B renaTonaHKpeace, ;xadpax
¥ MBIIICYHOH TKaHU MOJUTIOCKOB. 371eCh U Ha pHC. 2—6: [ — muanu; 2
— aHaxaphl; 3 — YCTPHUIBL; ¥ Pa3IMyusl JOCTOBEPHBI [0 CPABHEHHUIO C
JPYTUMH BUIAMHE; ** pasIiidns JOCTOBEPHBI 110 CPABHEHHIO C aHAJIAPOH.
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2. AKTHBHOCTB CyNEpOKCHINCMYTa3bl B remaTornaHkpeace, skadbpax u
MBIIICYHOH TKAHU MOJITIOCKOB; * Pa3iIH4Hs JOCTOBEPHBI 110 CPABHEHUIO
C IpyTUMHU BUAAMH.

Y aHapapel B MBI-
IIIeYHOU TKAHU OTMede-
Ha MaKCHMaAbHas akK-
TuBHOCTL ['T1, B 1,8—2,0
paza BeiIe (p < 0,05),
yeM y YCTPUILI M MH-
AWM, ¥ HaAWOOABIIUN
yposens GSH, B 3,9
pasa 6oaee BBICOKUM (D
<0,05) o cpaBHEHHUIO C
mupuen (puc. 6). Co-
pepkanne GSH B Tka-
HSX YCTPHIBL He ollpe-
AEMSIALL.

CpeAu UCCAEAOBaH-
HBIX TpeX BUAOB ABY-
CTBOPYATHIX MOAAIO-
CKOB aHajapa OTAWYa-
eTCsl HaAUdIreM SPUTPO-
IIUTAPHOTO T€MOTAOOU-
Ha U HauMeHbIIIeN JyB-
CTBUTEABHOCTBIO K W3-
MeHeHHNIO0 KOHIleHTpa-
UM KUCAOpopa [4, 8,
16]. IlpeamoaaraiorT,
YTO T€EMOTAOOWH OKa3hl-
BaeT HEMOCPEeACTBEH-
Hoe BAusHMe Ha AO axk-
TUBHOCThL TKaHEU >KU-
BOTHBIX, TaK KakK ero cy-
Ab(ruppusbHble (SH)
TPyHnObl MOT'YT WHaKTHU-
BUPOBAaTh aKTUBHEBIE
dopMBI  KHCAOPOAA
(ADK), obpa3syromuecs
pu runokcuu [12]. Be-
posTHO, SH-rpynnel re-
MOTrAOOMHA aHapapHl,
HapsAy C TAYTaTHOHOM,
06e3BpeXUBaIOT CBO-
OOAHBIE PAAUKAABI, YTO
CHMI)KaeT WHTEHCUBHO-
ctu [TOA B TKaHSAX MOA-
AIOCKa.

Amnapapa, B OTAYHE
OT MUAWW W YCTPUIIBI,

BEAYIIHNX IPUKPEIASHHBIN 00pa3 JKMU3HH, MOJKET aKTUBHO IIepeMeaThCs 10 AHY
U 3apBIBATECS B IPYHT. TKaHW MOAAIOCKA SIPKO OKPAIIEHBI M COAEPIKAT KapoTHh-
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HOUAOB OOABIIE, 4eM Yy
mupuu [1]. Cmoco6HOCTH
KapOTHUHOWAOB U TE€MO-
raoOMHa 3amacaTrb KHC-
aropop [15], BeposaTHO,
MIPUBOAUT K IOHUIKE-
HUIO MHTEHCHUBHOCTH
IMTOA. Kpome Toro, mo-
BBHIIIEHHBI OOMeH Be-
mecTB B TKaHAX IIO-
ABUKHOU aHajaphl [2]
MO>KeT CIIOCOOCTBOBATH
OoAee CTabOHUABHOMY CO-
OTHOIIEHUIO YPOBHSI
[TOA n1 AO aKTUBHOCTH,
4yeM y APYTUX HCCAEAO-
BAHHBIX BUAOB.

CocTosiHue HepecTa
Taroke BauseT Ha AO ak-
TuBHOCTL U [TOA B TKa-
HSX MOAAIOCKOB [19, 21].
Panee HaMu OBIAO TIOKa-
3@HO, YTO y MUAUM B IIe-
pHoA HepecTa IIPOUCXO-
AT aktmBarnus [TOA u
psara AO cdepmenTos [9].
AODK mpuHHUMAIOT ydac-
THEe B PETyAdLMU PeIpo-
AYKTHUBHBIX IIHKAOB Y
MOAAIOCKOB U aKTHMBHO
reHepupyioTcs B 3TOT
nepuoa, [12]. MaccoBsblit
HepecT y MUAUU IIPOUC-
XOAUT B MapTe IPU TeM-
nepartype BOABI
+7—8°C, Korpa u OLIAK
coOpaHbl MCCAEAOBaH-
HBIe HaMHU MOAAIOCKH.
YcTpuila — 0OoAee Temn-
AOAIOOUMBHIY BUA, Hepec-
TUTCS TIO3AHEe TPU TeM-
nepaType BOABI He Me-
"Hee 18°C [10]. Bmimer
TIOAOBBIX IIPOAYKTOB Y

7
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3. AKTHBHOCTb KaTajia3bl B renaTorna”kpeace, )Ka6an W MBIIICUYHON
TKaHU MOJIJTFOCKOB, * pasianyus 10CTOBEPHBI 110 CPABHEHUTO C APYTUMHU
BUIaMH; HkE pasiandusg JOCTOBEPHBI 110 CPABHECHHUIO € MUJIACH.
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4. AKTHBHOCTB TIIYTaTUOHIICPOKCHIA3bl B I'€laTOMaHKpeace, )Ka6an n
MBIIIEYHOW TKaHHU MOJIITFOCKOB; * pasian4iust TO0CTOBEPHBI IO CpaBHE-
HHIO C IPYTUMH BUIaMH.

aHaAaphl IPOMCXOAUT EAMHOBPEMEHHO B aBrycre—ceHnTsope [11]. [Tpunumas Bo
BHUMaHNUE CPOKM HepecTa MOAAIOCKOB, MOJKHO IIPEANOAOKUTH, UYTO BBICOKMU
ypoBeHb TPOAYKTOB [TOA B MapTe y MUAWUM, IIO0 CPABHEHMUIO C YCTPHUIlEH 1 aHaja-
poli, OOYCAOBAEH BAUSIHUEM HEPECTOBOI'O COCTOSHUA.

85



Okonoruyeckas (*)I/I:WIO.HOFVI;I 1 6MOXNMUA BOAHbIX XXKMBOTHbIX

800

600

7

400

Axmusrocmo TP,
mrmono HAJDOH munl sz 6eaxa

200

—0-

Fenamonarmpeac Hfa6pbl HOZ(I

5. AKTHBHOCTh TIIYTaTUOHPEAYKTA3bl B re€aTOIaHnKpeace, )KaGan " MbI-
MIEYHON TKaHU MOJIITFOCKOB; * pas3inyust J0CTOBEPHBI IO CPAaBHEHUIO C
APYTUMHU BUIaMH.
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6. COHEp}KaHI/Ie BOCCTAaHOBJICHHOI'O TJIyTaTHOHa B Te€laToOIlaHKpeace,
)KaGan W MBIIICYHON TKaHU MOJITFOCKOB; ok pas3inyus 10CTOBEPHEI 11O
CpaBHEHHUIO C aHa)lapoﬁ.

YcTaHOBAEHHOE
HaMH COOTHOIIIeHUe aK-
TUBHOCTU TAYTaTHOHO-
BBEIX (QepMeHTOB U
yposH:A GSH y aHapapsl
IIpeAlIoAaTaeT BBICO-
KyI0 CKOPOCTH 0OOopoTa
GSH. ChaepoBaTeAbHO,
TAYTaTUOHIIEPOKCUAHAS
cucrema (ITIC) acppek-
TUBHO HHAKTUBUPYET
IIEPOKCUA BOAOPOAA B
HOTe MOAAIOCKa [6] u
urpaeT 3HAUUTEABHYIO
poAb B pabore AO KOM-
nAekca. BepogaTHo, Tay-
TaTHOH He TOABKO yua-
CTByeT B YKa3aHHBIX
peakuusax, HO M HaKal-
AMBaETCSI B KAETKe, YTO
CBSI3@HO C €ro CHocoo6-
HOCTBIO HedepMeHTa-
TUBHO 00e3Bpe’KUBaTh
AODK [5, 6]. OTO coraa-
CyeTrcss M C HU3KHUM
ypoBHeM [IOA B MBI-
IIeUHOM TKAaHU aHaAa-
pBl IO CpaBHEHUIO C
APYTUMH HMCCAEAOBAaH-
HBIMM BUAAMU (CM. pHUC.
1).

Boicoku#i pezeps
TAyTaTHUOHA B HOre Yy
aHajpapbl, BO3MOXKHO,
00yCAOBAEH IIPUCIO-
coOAeHueM MOAAIOCKA
K OOWTaHUIO B YCAOBHU-
sIX HHU3KOTO COAepiKa-
HUSI KUCAOPOAA B Cpe-
Ae. B TkaHAx aHapaphl
HaOAIOAAETCS IIOBEI-
IIIeHHBIM YPOBEHbL CBO-
OOAHBIX AMHHOKUCAOT
[8], AOHOpPOM KOTOPBIX
B F'HIIOKCUYECKUX YCAO-

BUAX MokeT CAY>KUTb GSH [6]. Boaree HU3Kag aktuBHOCTS I'T]1 1 ypoBeHb GSH B
HOTe MUAUM TI0 CPAaBHEHUIO C aHaAaPOU CBUAETEALCTBYET O MeHbIIeH 3(h(PeKTUB-

"octu ITIC y Mmupum.
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AXTUBHOCTH KaTaradbl U COA B MBIIIEYHON TKAHU TPEX UCCAEAOBAHHBIX BU-
AOB MOAAIOCKOB IIOHMJKAAACh B PIAY: MUAMS — aHajpapa — ycTpuiia. AOCTOBEPHO
Ooaee BricOKad akTuBHOCTE COA y mupuu (p <0,05), BO3MO>XKHO, CBA3aHa C TeM,
YTO Y OCHOBAHHUS ee HOI'M HAXOAUTCS JKeAe3a, NMPOAYLHpPYIoIas OMCCYCHYIO
HUTB. B oTAMYMeE OT yCTpHUIILI, KOTOPas «IeMEeHTUPYeTCs» K CyOCTpaTy OAHOM U3
CTBOPOK, PAKOBUHBI MUAMU IIPUKPENASAIOTCA K cyOcTpaTry HUTAMU ouccyca [10].
[TpepCTaBUTEAM AMIIBL HEMHOIMX IPYIII ABYCTBOPUYATBHIX MOAAIOCKOB COXPAHSIOT
paboTaroIyro OMCCYCHYIO JKeAe3y Ha IPOTSKeHUU BCEeW JKU3HU. BOABIIMHCTBO
TaKuX (POPM BEAET MaAOMOABVIKHBIM WMAW HEIOABUKHBIM 00pa3 >KU3HU Ha
TBEPABIX cyOcTpaTax. Cocrodiue u3 KoArareHa OMCCyCHBIE HUTH IIOCTOSTHHO 00-
HOBASAIOTCA [18], B pa3pyllleHuHU KOANAT€HOBBEIX BOAOKOH IIPUHUMAET y4acTHe Cy-
IIepOKCUAHBIM aHUOH-papukan (COAP), TpaHchopMaiuio KOTOPOro OCYILeCTB-
aser COA [7].

YcTaHOBAEHBI YeTKHMe BUAOBBIE pazAnums 1o akTuBHOCTHU I'TI B sKabpax MOA-
AIOCKOB (CM. pHuc. 4). MaKkcuMaAbHasA aKTUBHOCTE hepMeHTa OOHapy>kKeHa B >Ka0-
pax MUAWM, YTO OOABIIlE, YeM Y @aHAAAPBI U YCTPHUIIBI COOTBETCTBEHHO B 2,6—7,1
pasa (p <0,001). INpu BeIcOKOM akTUBHOCTH ['TI MUAKUSA MeeT HeOOABIION pecypce
GSH, uTo omnpepeasieT BEICOKYIO CKOPOCTb 0OOPOTa 3TOTO THOAA U €0 aKTUBHYIO
POAB B mopaepskaHum paboTel [Tl 1o pacijenreHuIo MepeoKCUAHBIX COepnHe-
Hum. Cpepuue BeamuuHbl akTUBHOCTHU [T], I'P 1 60oaee BeicOkuY ypoBeHb GSH B
>Kabpax aHapapbl NPEANIOAAraioT Hauboaee cOAAAHCHUPOBAHHOE COOTHOIIEHUE
sneMeHTOB ITIC 1 ee 3¢pdeKTUBHOE PYHKIMOHUPOBaHME. B >xabpax yCTpHUIIBI
I'TIC 6nlra HauMeHee PYHKIMOHAABHO aKTUBHOM. OO 3TOM II03BOASIET CYAUTH CO-
OTHOIIIEHNE aKTUBHOCTH I'AyTaTHOH-3aBUCUMBIX (DEPMEHTOB: HU3Kasi aKTUBHOCTD
I'TI B coueTaHuu C BHICOKOM aKTUBHOCTHIO ['P.

B skabpax aHapapbl akKTUBHOCTL KAtoueBBIX AO ¢depmenTtoB — COA u kaTta-
Aa3bl, OblAa B 1,9—2,3 pasa Boire (p <0,05), 4eM y MUAMU B YCTPHUIIBL, YTO ITOA-
TBep>KAaeT ocoObli AO CTaTyC reMOTAOOMHCOAEPIKAaIleIo MOAAIOCKA (CM. PHC.
2—3). Pazamunit B aktuBHOCTH COA M KaTtanrassl B )KaOpax MUAUU U YCTPUIILL HE
YCTaHOBAEHO.

[Ipy aHOKCHUU ¥ TUIIOKCUM IPOUCXOAUT POCT MHTeHCUuBHOCTU [TOA 1 KOM-
neHcaTopHadg aktuBanusa pspa AO depmenTos, B ToM uncae COA, [12]. OueBua-
HO, >KaOphl aHapapbl UCHBITHIBAIOT OOABIIVIO OKMCAUTEABHYIO HArpysKy, MOA-
AIOCK YCTOMYUB K T'MIIOKCUU OAQropaps HaAWYMIO KAPOTUHOUAOB M TeMOTAOOWHA
[15], KOTOPBIl YBEeAMUMBAET KMCAOPOAHYIO eMKOCTb €r0 FeMOAUMMBEI [0 CpaBHe-
HUIO ¢ MUAMEN u ycrpulled. [ToBeimenHas akTUBHOCTE COA ABAIETCS COOTBET-
CTBYIOIIUM aAQNTUBHBIM MeXaHNU3MOM IIPOTUB MOCTTUIIOKCcHYecKoro pocta [TOA
[12]. BepositHo, COA 1 KaTarasa o6ecleunBaoT OCHOBHYIO 3allIUTY >KaOp aHaja-
pPBI, TeM OoAee, 4TO aKTUBHOCTE ['T] B 3TOM TKaHM CyllleCTBEHHO HMJ)Ke II0 CpaBHe-
HUIO C MUAMEH.

B renaTtonankpeace mupun akTuBHOCTB [TI u COA Obina B 2—3 pa3sa BhIIIE (p
<0,05—0,01), ueM y aHaAapPBI U YCTPHUILLI, aKTUBHOCTDH KaTaAa3bl Y MUAUM U aHa-
Aaphbl ObIAG OAMTHAKOBO BBICOKA M AOCTOBEPHO OOABIIE, UeM y yCTPHUIEI B 1,7 pa3a
(p £0,05). IToBemrennas aktuBHOCTE ['T1 1 COA u 6oaee BeICOKUM ypoBeHb [TOA
B remiaTollaHKpeace MUAUM II0 CPaBHEHUIO C aHAAAPOM U yCTpHIlel, IT0-BUANUMO-
MY, CBUAETEABCTBYET 00 aKTUBAIIUM Pa3AMYHBIX 3BeHbeB AO CHCTEeMbI B OTBET Ha
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BO3PACTAIOIIYI0O OKMCAUTEABHYIO HAarpy3Ky B IepHop HepecTa. ITo akTUBHOCTU
I'TI, COA u KaTaAassl yCTpUIlA YCTyIaAda ABYM APYTUM BUAAM B OOABIITMHCTBE UC-
CAEAOBAHHBIX TKaHEM.

3axatouenue

Takum obpasom, ycTaHOBrEHbl BMAOBble ocobeHHocTH cuctembl AO 3awmTbl M
yposHst [MOJ1 y Tpex BuaoB uepHOMOPCKMX Monmtockos. HanbonbLuel okucnmTensHowm
Harpy3KOM XapaKTepH30BanMCb TKaHU MMOMKU, UMEBLLKME B BOMBLUMHCTBE CyYaeB MaK-
cnmanbHble BenuumHbl AO nokasartenei M cambii Bbicokui yposeHb MMOJ1. Cpegu mc-
CrepoBaHHbIX TKAHENH MMIOMM OCHOBHAs POfib B aHTMOKMOAHTHOM 3alLMTE MPUHAONIEKHUT
renatonaHkpeacy, y aHafapbl B 3TOM MPOLLECCe 3HAYUTENbHOE y4yacTe MPUHMMALOT
Take >abpbl u Hora. AkTmBHOCTb KmtoueBbix AO depmentos CO[ u kaTtanasbl B
»abpax, a Ttakxe [Tl B MbilieyHON TKaHu remornobuHcopeprKawien aHagapbl bbina
BOBOE BbilLe, YeM Y MMIAMK 1 ycTpuubl. CopepiKaHue rnyTaTMoHa B Hore aHagapsbl B 4
pa3a 6onblie, 4em y mugun. B GonblumHCTBE TKaHEM yCTpULbl YCTaHOBMEHbI HU3KUE
BEMWYMHBI MCCNEAOBAHHbIX MOKa3aTeneMn, 3a UCKMNIOUYEHMEM FMYyTaTMOHPELYKTa3bl, aK-
TUBHOCTb KOTOPOM Bbifla B HECKOMBKO Pas Bbille, YeM Y Apyrux monmntockos. Ctenexb
y4acTus B @aHTMOKMOAHTHOM 3aLLMTE PasfiMuHbiX TKaHEW YCTPMLbI MPaKTUHECKU OfMHa-
KOBa.

*%

Busuanu nokasnuxu anmuoxcudaumuoi (AO) cucmemu ma nepeokCuoH020 OKUCHEHHs
ninioie (I10JI) 6 MKAHUHAX YOPHOMOPCHKUX OBOCMYIKOBUX MOTIOCKIE 3 DISHUMU €eKOIO-
2o-izionociunumu ocodrugocmsamu: Mioii, anadapu ma ycmpuyi. Busnavanu akmugnicmo
2NYMAMIOHNEPOKCUOA3U, 2YMAMIOHPedYKmAa3uy, KAmaniasu ma cynepokcuoOUCMymasu,
emicm 8ioHosneH020 enymamiony ma TBK-peazyrouux npodykmis. Tranunu mioii manu 6
oinbwocmi sunaoxie maxcumanvhi seruuunu AO noxasuuxie i Haubinewul pieens 110J1.
OcHo6Ha poib 8 AHMUOKCUOAHMHOMY 3aXUCTE MIOIL HALENCUMb 2eNAmMOnanKpeacy, y ana-
oapu 8 YboMmy npoyeci 3HaUHy Yuacms bepyms maxoxc 350pa i Ho2a. AKMugHicmMb Cynepox-
cuoOUCMymasu ma Kamaidasu 6 350pax i 2iymamionnepokcuoasu 6 M’ 1306itl MKAHUMI AHA-
oapu, sKa micmumo 2emMo2no0in, oyna 808iui euwa, Hidic y Midii ma yempuyi. Bmicm eny-
mamioHy 8 HO3i anadapu y 4 pazu Oinvwiuil, Hixc y Midii. V 6inbwocmi mrkanun ycmpuyi,
NOPIBHAHO 3 THWUMU BUOAMU, BCIAHOBTIEHO HU3LKI BeUYUHU OOCTIONCYBAHUX NOKASHUKIS,
34 BUHSAMKOM 2/LyMAmMiOHPeOYKMasu.

**

The parameters of antioxidant (AO) system and lipid peroxidation (LP) in tissues of the
Black Sea bivalve mollusks with different ecological and physiological characteristics —
mussel, anadara and oyster — have been studied. The activity of glutathione peroxidase,
glutathione reductase, catalase, superoxide dismutase, content of reduced glutathione and
TBA-reactive products have been determined. Mussel’s tissues had the greatest values of
antioxidant parameters in many cases and the highest level of TBA-products. Hepatopanc-
reas has been found to have the main role in antioxidant defense of mussel, gills and foot
have also been found to take part in this process in anadara. The activity of SOD and catala-
se in gills and glutathione peroxidase in muscle tissue of hemoglobin-containing anadara
was two times higher than those of mussel and oyster. The content of glutathione in foot of
anadara was four times higher than those of mussel. Comparing with other species in most
tissues of oyster low values of parameters investigated have been found with the exception of
glutathione reductase.
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