BOCCTAHOBJICHHOTO TJTyTaTHOHA YBEIMYWICSA. AHANIOTUYHYIO KapTuHy Habmomamu Pannunzio u ap. (1998)
B TKaHU MUIIEBAPUTEIBHOM jxene3sl L. littorea, mocie 6 nuelt anokcuu. Hakorienne MJIA siBisieTcs moka-
3aTeeM pa3BUTHUS OKUCIHUTENBHBIX NPOLIECCOB B OPraHU3Me, B 4acTHOCTH, npoaykToB I1OJI, ¢ koTopsimy,
KaK Mbl YBHJEIH, aHTHOKCHIAHTHAs 3aIUTa B KJIETKaX MUILEBAPUTEIHHOMN Kele3bl HKCIEPUMEHTAIbHbBIX
MOJUIIOCKOB HE CIIOCOOHA CIIPABIIITHCS KaK B IEPHOJ aHOKCHHM, TaK U B IEPUOJ PEOKCUT'CHALIHH.

[Tocne P (20) aktuBHOCTh CO/l M1 KAT mumeBapuTensHOMN Kee3bl BepHYJIach K KOHTPOJIBHBIM 3HA-
4yeHusM, a I'P ocranace Ha HH3KOM ypoBHe. Bo3moxHo, uTo neiictBue A (20) npuseno k 6oJiee cepbe3HBIM
M3MEHEHHUSIM B aHTHOKCUAAHTHON cUCTeMeE, deM A (8).

I'pebemiok okaszascs ycTOWYMB K HENPOAOIDKUTENbHON aHOKcHHU (A 8), U mocieyromeil peoKCureHa-
1M, YTO MOATBEPKAACTCSI COTNACOBAHHON pab0TOM aHTHOKCHIAHTHBIX ()EPMEHTOB U TIIyTaTHOHA. JleficTBue A
(20) mpuBeno K 0cnabIeHUI0 aHTHOKCUIAHTHBIX 3aILHUT, HO HE HCKIIFOYEHO, YTO OO0JIbLIAs 10 ATUTENFHOCTH pe-
okcureHartus (6oibIre, yem 12 gacoB) criocoOCTBOBaIA OBI TIOJTHOMY BOCCTaHOBIICHHIO AO CHCTEMBI.

Kak nmokaszanu Hamm 3KciepuMeHTHI, 711 M. yessoensis MpUCYI XOPOLIo cOalaHCHPOBaHHBIH MeXa-
HU3M OMOXMMHUYECKOH aJanTaluy K MOBBILIEHHOMY YpoBHIO O2 B Bozie, HO HE K €r0 OTCYTCTBHIO.

THE EFFECT OF ANOXIA EXPOSURE AND AEROBIC RECOVERY
ON THE ANTIOXIDANT DEFENSES OF SCALLOPS MIZUHOPECTEN YESSOENSIS

A.A. Istomina, N.V. Dovzhenko

V.1 Ilrichev Pacific Oceanological Institute FEB RAS, Vladivostok, Russia
istomina@poi.dvo.ru, nadezhda@poi.dvo.ru

The effect of anoxia exposure (in air for 8, 20 h at 11 °C) and aerobic recovery (12 h) to the antioxidant
defenses of scallops, Mizuhopecten yessoensis, were assessed in digestive gland. Activities of three enzymes
were suppressed (to 6-40% of controls) in digestive gland during anoxia exposure: superoxide dismutase
(SOD), catalase (CAT), glutathione reductase (GR). When returned to aerobic conditions, activities of enzymes
to return to a pre-aerial exposure levels, except GR (20 h). The decrease in SOD, CAT and GR activity during
anoxic incubation suggested a decreasing ROS generation due to the lack of oxygen. Anoxia exposure
stimulated an increase in the amount of the glutathione in digestive gland. Scallops were exposed to air for 8, 20
h showing a clear increase in the levels of lipid peroxidation. The results of this study demonstrate that after 20
h anoxia, 12 h of recovery is not sufficient to restore pre-anoxic conditions.

OCOBEHHOCTH XOJIMHEPTUYECKOM CUCTEMBI JIBYCTBOPYATOI'O MOJLIFOCKA
CRENOMYTILUS GRAYANUS B YCJIOBUAX TOBBIINEHHOI'O COAEPKAHUA
TAXKEJBIX METAJIJIOB B CPEJIE

B.Al. KaByHI, AN. qenxacosaz, 0.B. Hourypcxaﬂl, H.H. KoaJes’

! McturyT Gronoruu Mopst umenn. A.B. XKupmynckoro JJBO PAH, BiaamuBocTok
2 TuxooKeaHCKuit HAy4YHO-HCCIIEeIOBATEIbCKUN pIO0X035IICTBEHHBIH IEHTp, BiiaguBocTok
olga pod@mail.ru

HccnenoBaHo BIMSHHUE YCIOBHM Cpelbl OOMTAaHWS HAa KUHETHUYCCKUE XAPAKTCPUCTHKU THUIPOJIH3A
cyOcTpaTa ¥ aKTHBHOCTh XOJIMHACTEPa3bl reMoauMdsl Muauii ['pes. Munuu oroOpansl B ((OHOBOM palioHe
(ct. 1), B 30HaX AEHCTBUS CE30HHBIX (CT. 2) M CTAIIMOHAPHOTO (CT. 3) aNMBEJIMHIOB, a TAaKXKe B 3arpsA3HEeH-
HOM paiione (cT. 4).

[TokazaHo, 4TO B MATKUX TKaHSAX MUWIA W3 palioHa JCHCTBUS CE30HHBIX AlBEIUIMHTOB OMPEACICHO
JOCTOBEPHO TOBBIIICHHOE conepxanne Cd, Pb. Msirkue TkaHH MUIUI U3 30HBI JEHCTBUS CTAIIMOHAPHOTO
amBeyumHTa oboramens! Cu, Pb u, ocodenno, Cd. B MATKHX TKaHSIX MHUIUH, OTOOPAHHBIX B 3arpsI3HCHHOM
paiione, HakarumBaeTcs Cu u Pb.

OOHapyxeHO, UTO B reMosiuMpe MUIMK U3 palioHa JEeHCTBHS Ce30HHBIX allBEUIMHTOB B HAMOOJBINCH CTe-
riean conepxutcs Pb 1 Cd. Ocobo NoBBITIEHHOE COAEpPKaHNE THUX K€ METAUIOB (KoHIeHTparws B 8.3 u 17.5
pas, COOTBETCTBEHHO, BHIIIE (JOHOBOTO YPOBHS) OOHAPYKEHO U B TeMOIMM()E MU U3 30HBI ACHCTBUSI CTAINO-
HapHoro anBesuiHra. ['emonnmda Muanii u3 3arpsisaeHHOro paiiona odoraimena Cu, Fe, Cd u Pb (Tabm. 1).
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Tabruya 1.

KoHImeHTpamus TsHKEeNbIX METAIIOB B MATKHUX TKAaHAX (MKT/T CyXO# Macchl) H reMouMde (MKT/MIT)

muaui ['pest u3 nccneoBaHHbBIX paliOHOB

Cranuus Fe | Zn Cu | Cd Pb
Msrkue TKaHU

1 82+10 106 + 23 39+0.7 79+£1.9 1.5+£0.6

2 85+9 124 £12 3.8+04 11.1 £2.0* 2.6 £0.5%
3 41 £ 10* 103+ 14 5.4+ 0.8% 66.0 + 12.0* 3.5+ 0.4%
4 78 £15 123 £ 35 21 +£6.7* 3.8 £0.6% 58 £15.0%

I'emonmmda

1 0.2+£0.05 0.41 £0.02 0.10+0.01 0.02 +£0.003 0.09 +£0.03
2 0.55+0.03* 1.40 £ 0.01%* 0.14 + 0.002 0.24 +0.02* 0.58 = 0.004*
3 0.31+ 0.002* 0.60 + 0.004* 0.17 £0.002* 0.35+0.03* 0.75 + 0.005*
4 0.76 = 0.005* 0.41 £ 0.001 0.35+0.001* 0.09 £ 0.004* 0.52 +£0.003*

* O003Ha4YEHBI BEJINUMHEI, JOCTOBEPHO OTIHUaomuecs oT poHoBoro ypoBHs (p < 0.05).

[Ipu uccnenoBanuu X3 MoKa3aHO, YTO HAWOOJbIIAS AKTUBHOCTH (JEPMEHTA, a TAKIKE MaKCUMalb-
HBIE CKOPOCTH THAPOJIN3a XapaKTePHBI IS MUIHHA ¢ HOHOBOM cTaHIuH (Tabdm. 2).

Tabauya 2. KuneTndeckye XapakTepUCTHUKH THAPOIN3a CyOCTPaTOB 0] JEHCTBHEM XOIMHACTEPa3bl reMOIUM B
muauu I'pes U3 uccne10BaHHBIX palloHOB

Cranmus pS, M Vm, MM/Mun Km 10°, M Vm/Km AxtuBHOCTH, MKM ATX/Mun/mit
1 2.6 0.26 £ 0.003 0.7 +0.02 37.1 1.59 £0.05
2 2.1-5.6 0.10 £ 0.004 0.9 £0.04 11.1 0.53 +£0.03
3 33 0.21 +£0.004 1.8 +0.05 11.7 1.04 £ 0.05
4 2.3 0.05 +0.002 23+0.1 2.2 0.26 + 0.001

pS = 1g[S]; p < 0.05; Vm — makcumanbHasi CKOPOCTh Tuaposu3a cyocrparoB; Km — xoncranta Muxasmuca; Vm/Km — cponcrso
cyOcTpaToB K (hepMeHTy.

Oco00 cneayeT OTMETHUTD, YTO, HECMOTPS Ha 3HAYUTEIHHO Pa3IMYalollylocs Harpy3Ky Ha OpraHu3M
MU U3 30H MIPUPOTHOTO TIOBHIIIEHHOTO COJEpKaHMs METaIIOB (CT. 2, 3), pasnuuns B 3)(PEeKTHBHOCTH
XOJIMHEPTUIECKUX TIPOIecCOB (mokazaTenlb Vm/Km) Hamu He BBIABIICHH (Tabum. 2). CiemoBaTellbHO, YPO-
BEHb CPOJICTBA CYOCTPaTOB K (hepMEHTY B cpeTHEM paBHBIH 11.5 MOKHO MPHUHATH Kak HWKHUHN npenen Qu-
3MOJIOTHYECKOM HOPMBI. Takum 00pa3oM, U3 BCEX MCCICIOBAaHHBIX KHHETHUYSCKUX MapaMeTpoB (hepMeHTa-
THBHOTO THUPOJIN3a UMEHHO BEITMYMHA CPOJCTBA CyOCTPaTOB K (DEPMEHTY MOXKET CITY’KUTh MHTETPaIbHBIM
MOKa3aTelleM alalTallii MOJUTFOCKOB K cpe/ie OOMTaHMS.

Cuuraercsi, YTO aJaNTUBHBIC MPOIECCH (DEPMEHTOB HAINPABICHBI HA MOJIePKaHUE MOCTOSHCTBA
BEIIMYWHBI KOHCTAaHTHl Muxasnuca. OyHKIHMOHHpOBaHHE (epMeHTa B Mpezenax (QH3n0IOTrHYecKon
HOPMBI peaknuu (cTaHuu 1, 2) He TPUBOAUT K U3MEHEHHUIO dTOM BEIMYUHBI. Y o0UTaTeNel 30H C BBI-
COKOW mpupomHOW Harpy3kod (cranmus 3) HaAOMIOJAaeTCs TOBBIINIEHHE KOHCTAHTHI Muxajnmca
(tabn. 2). OgHAKO MOCTOSHCTBO BEITMYHMHBI CPOACTBA CYOCTPaToB K EPMEHTY Y MOJUIIOCKOB M3 MPHU-
POJHBIX UMIIAKTHBIX 30H MOKET CBHAETENHCTBOBATH O TOM, YTO HaOII01aeM0oe U3MEHEHNE KOHCTAHTHI
Muxasnuca OYEBHIIHO SIBISIETCS TAKXKE MPEACIOM OMOXMMHYECKOW HOPMBI peakuuu. B To ke Bpems
obuTaHHE B YCIOBHSIX BBICOKOTO aHTPOIOTEHHOTO 3arps3HEHUs] MPUBOIUT K OoJiee CYIIECTBEHHOMY
YBEIWYEHUIO 3HaYCHUH KOHCTAaHTH Muxasnuca y Muanii Ha (hoHe MmajieHus 3HAYeHUH BETUIUHBI CPOJI-
cTBa cyOCTpaToB K pepmeHTy (TadI. 2).

Takum 00pa3oM, MOKa3aHO, YTO CTPATETHs aJanTanuu (HepMeHTa reMoMM(bI ABYCTBOPYATHIX MOJI-
JIOCKOB K Pa3IMYHBIM YCIOBUSAM OOWTaHUSI pPa3BUBAETCS B JABYX HANPABICHHSX, & XPOHUYECKOE aHTPOIIO-
TeHHOE BO3/IEHCTBHE MPUBOIUT K HAPYIICHHUIO aJallTHBHBIX MPoIieccoB. [10aTOMy CIOXHMBIIHNCS K HACTOS-
1IeMy BPEMEHH TOAXOJ] K OIIEHKE MOIYJISALUN aKTUBHOCTH ()EPMEHTOB O] ACHCTBHEM PAa3ITUIHBIX (aKTO-
POB, 0a3UPYIOIMIACS HA COXPAHEHHUH MTOCTOSHCTBA KOHCTAHTH MUXa3uca v 0IMHAKOBOW CTPaTETUu aJiar-
Taluu (EepMEHTATUBHOTO KaTalin3a, TpeOyeT KOpPpeKTUPOBKH. boiee MHPOPMATHBHBIM H OTPAKAIOIIUM
CTeTleHb HAarPy3KH W BO3MOXKHOCTHU aJIaliTallil OpraHu3Ma SIBISIETCS BEJIMUUHA CPOJICTBA cyOcTpaTa K dep-
MeHTy (Vm/Km), KOTOpbIi peKOMEeHIyeTcsl B Ka4eCTBE HOBOI'O OMOMapKepa COCTOSHUS XOTUHEPTUIeCKOH
CUCTEMBEI.
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PECULIARITY OF CHOLINERGIC SYSTEM OF THE MUSSEL CRENOMYTILUS GRAYANUS
FROM METAL-ELEVATED ENVIRONMENT

V.Y. Kavun', A.L Chepkasovaz, 0.V. Podgurskayal, N.N. Kovalev’
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? Pacific Scientific Research Fisheries Center, Vladivostok
olga pod@mail.ru

Environmental condition effects on cholinesterase activity and kinetic parameters of substrate
hydrolysis in the hemolymph of mussel Crenomytilus grayanus was study. Mussels were collected from
reference area (site 1), seasonal (site 2) and stationary (site 3) upwelling zones and high contaminated area
(site 4). It was found, that under seasonal upwellings cholinergic system efficiency provide by wide range
of efficient concentration of substrate, i.e. under such condition mussels at molecular level have
quantitative adaptation strategy of ferment. For the mussels from stationary upwelling zone for efficiency
of cholinergic system qualitative strategy of ferment adaptation realize. In the mussels from high
contaminated site irreversible damages of cholinergic process were observed. It was shown, that affinity of
substrate to ferment is the most informative and appropriate biomarker for load level and adaptational
capacity of organism. The affinity of substrate to ferment is recommended as a new biomarker.

OIIEHKA ®HU3UO0JOTI O-BHOXUMHYECKHUX IOKA3ATEJIEA
MOJIOIA TUXOOKEAHCKHX JIOCOCEM, BBIPAIIIMUBAEMOI HA UMIIOPTHBIX
KOPMAX B YCJIOBUAX PBIBOBO/IHBIX 3ABOJIOB KAMYATKH

E.W. Kaabuenko ', T.B. l'aBpiocesa ', M.H. FOpneBa 2

' KamuaTckuit HayqHO-HCCIIeI0BATENbCKHI HHCTHTYT PHIOHOTO X03siicTBa i okeanorpaduu (KamuartHUPO),
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TuxooKeaHCKHUI HayIHO-HCCIIEe0BaTeNbCKUi ppidoxo3siicTBeHubIi neHTp (TUHPO-1entp), Baagusoctok, Poccns

B nacrosimee Bpems Ha Kamuatke gelicTByeT 5 mococeBbIX ppiOOpa3BoAHbIX 3aBoA0B (JIP3), Hyx-
narormmxcs exerogHo B 40—50 TonHax koMOuKopMma. Ha momyoctpoBe kopMa Juis Tococeid moka He TpOou3-
BOJIAITCS, a 3aKymaroTcs 3a pyoexxom — B Smonnu, CIIA, Jlanun. JIms OIeHKHM aqeKBaTHOCTH MPUMEHSIC-
MBIX HCKYCCTBEHHBIX JHET OOJBIIOE 3HAUCHUE UMEET U3yueHue (PU3NO0Ioro-OMOXIMMUYECKUX MoKa3aTeIeH
pb16. OHU TO3BOJISIOT MOJTYYUTh HHPOPMAIMIO O TOM, B KAKOH CTEIIEHH MCIOJIb3YEMbIC PALIMOHBI yIOBIIE-
TBOPSIOT OTPEOHOCTH OPTaHU3Ma B DJIEMEHTaX IMTaHU, a TAKXKe 00 UX KayecTBe.

Lenb nanHOM paboThI 3aKII0YaIach B OLEHKE (HU3HOJIOT0-OMOXMMUYECKUX MTOKa3aTesIel MOJIOIU TH-
XOOKEaHCKHUX JIOCOCEH, BBIPAIIMBaEMON Ha Pa3IMYHBIX UMIIOPTHBIX KOMOMKOpPMax B YCIOBHUSX PHIOOBOA-
HBIX 3aB0o/10B KaMuatku, u onpenenieHny Ha ee oCHOBe Hanbosee 3(peKTUBHBIX PAallMOHOB LIS PHIO.

IIpoBeneHa KOMIIIEKCHAS OLIEHKA KAYECTBEHHOI'O COCTOSIHUS MOJIOAN KEThI M YaBbIYM, BHIPAIIMBAEMOM
Ha UMIIOPTHBIX TUETax, 0 PHIOOBOTHBIM (POCT, BBLKHBAEMOCTb, 3aTpaThl KOpMa), OHOXUMHYECKUM (coaep-
XKaHue OeJiKa, JTUIHUIOB, BOIbIL, COCTAB KMPHBIX KUCIOT) U TUCTOJIOINYECKUM (MOP(HOIOTNIECKOe COCTOSHHE
rernaToLUTOB, CIIM3UCTON JKeyKa U KUILIEYHHUKA, HE(QPOILMTOB U TeMONOITHYECKON TKAHHU ITOYKH) TIOKa3aTe-
nmsiM. Ha ocHOBaHWM 3TOW OIGHKH YCTAHOBIJICHO, YTO JJIsl MOJIOAW KEThI, BEIPAIIMBAEMON NIPU TEMITEpaType
Bonbl 3—5° C, Hanbonee >QeKTUBHBIM SIBISETCS MONYBIaKHBIM KOMOMKOpM Mapku «Biodiety amepukaH-
CKOT'O NIPOM3BO/ICTBA, OTIMYAIOLIUICS BHICOKMM coaepxaHueM xxupa (18%) 1 noarMHeHaChIIEeHHbIX JKUPHBIX
KkucinoT ®-3 tuma (30% oT cyMMBI BCeX JKUPHBIX KHCIIOT), COOTHOIIEHHUEM MTOJTMHEHACHIIIIEHHBIX KUPHBIX K-
cioT ®-3 u ®-6 ThnoB (Y w-3/Y.w-6) paBHeiM 4,9, npoTenHa (46%), FHEPrO-IPOTENHOBOM OTHOLICHUH 9,7
Kka1 Ha 1 1 Genka. OH oOecrieunBaeT MaKCUMalbHBIC ITOKAa3aTe POCTa U BBDKUBAEMOCTH PHIO NPH Hau-
MEHBIINX KOPMOBBIX 3aTpaTax U HAWIyqlIMX OMOXMMHMYECKUX U TMCTOJIOTMYECKHX IOKa3aTensix. s moo-
II¥ YaBBIYM, BBIpAIIMBAEMON NpH Temneparype Boasl 8° C, HanOoee alleKBaTHBIMU SIBIISIFOTCS KOMOMKOpMa
Mapku «Ayukko» SmOHCKOTo mpou3BoAcTBa U MapkH «Aller Aqua» HaTcKOro mpou3BOACTBa C OoJiee BBICO-
KHM ypoBHeM mpoTenHa (56—59%) u yrineBomoB (10-14%), Ho Huzkum — xwupa (10-11%), sHepro-nporeu-
HOBOM OTHOIIEHNH 8—8.4 kkai Ha 1 T Oenka.
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