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THE METHODS OF THE LONG-TERM FORECAST OF SURFACE WATER FLOW TO TI-IE
CLOSED ESTUARIES IN NORTH-WEST AREA OF THE BLACK SEA IN THE SPRING
SEASON

For the first time, the method of long-term forecast of surface water of spring period for the closed estuari.
of Odessa region period was substantiated, and it was realized by the authors for the spring flood in 2010.
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IIOJJOBBIE OCOBEHHOCTH AHTHOKCHUJIAHTHOM CUCTEMBI
TKAHEA YEPHOMOPCKO# KAMBAJIBI-KAJTKAH

Hccnepopanu antuoxcunadtHbii (AO) xomniekc W nepekncHoe okucneHue numunos ([TOJI) B Tka
CaMIIOB ¥ CaMOK KaMOalbl-KalKaH B HEPECTOBBI nepnoy. B neueny, KpacHIX H GellbIx MBIMLEAX, xkatpa
¥ rOHajax OmpejessUld aKTWBHOCTh ITyTaTHOHIEPOKCHAA3HI, TIIyTaTHOHPENYKTa3bl, KATanashl, ypoBeH]
riytaTioHa ¥ TBK-akTHBHBEIX MPOXYKTOB. YCTaHOBJEHB! MonoBbie ocobeHHocTH AO komiutekca u 110 I
TKaHei KamMbabl.

Kniueanie cro6a: armuoKCcuOaumnan CuCmema, Camybl 4 CaMKu, KﬂMﬁﬂﬂﬂ-Kﬂ"lKaﬁ, Hepecm

Kam6ana-xankan — OeHHBIH IPOMBICIOBBIA BHI YEPHOMOPCKOTO PerHoHa. YA3BHMOCTE 3TOTO BUAA Dhif
TMpH MAacCHPOBAHHOM AHTPOTIOTEHHOM BO3EHCTBHM ONPEAENAET BIMAHHE JaXKe He3HAUHTEIBHB
H3MEHEHHH YCHOBMA cpelbl Ha (JM3MOMOTHYECKOE COCTOSHME KajikaHa. 3HaueHHd OCHOBHBIX
GHONOrAMECKHX TOKa3aTenedi kankaHa B mnpuOpexsblx BojaX CeBacTONnoONA CBHAETENBCTBYIOT
CTPECCOBOM COCTOSHHH MOIYJIALAN 3Toro Bufa paib [3]. OxHol M3 BadkHEHINMX CHCTEM, ONPENEIII0
YCTOMYHBOCTB )KHBOTHBIX K Pa3IHYHBIM CTpecc-(akTopaM, ABIAETCS AaHTHOKCHIAHTHBIA (AO) KoMIUIeKC |
cooTHomeHne AQ aKTMBHOCTH C ypOBHEM nepokcHaHoro okucnenus umupos (ITOJ) [1, 5].

Llens Hactoseif paGoThl — ycTaHOBHTH ocobeHHocTH AO cucteMbl W T1OJI y camuoB H caMo ?
KamOarbl-KajikaH B HEPECTOBbIH NEPHOA.

MarepHAaJ H METObI HCCICAOBAHHMH

OO6BEKTOM HCCNENOBAHHS CIY)KHIH TONOBO3pensle ocobM 4epHOMOpPCKOH kambanbl-kankad Pselld
(Scophthalmus) maxima maeotica (L., 1758). Puibel BuuloBneHel B ampene-Mae 2006 r. B paiione
Cepacronons. [IpemapupoBaHue TKaHelf, TIOMOreHH3allHIO, LEHTpH(YrHpOBaHHE, H3MEDEHHE
HCCeyeMbIX TapaMeTpoB MNPOBONMIM, Kak omucaHo padee [7]. Onpegensid — aKTHBHOCTH
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yrarrornepoxciaassl (I'TI) Mo HAKOMUIEHHMIO OKHCJEHHOrO ITyTaTHOHA (GSSG), rimyTaTHOHpEAyKTa3kl
P) — mo y6em HAJI®H, karamaskl — no peakuuu ¢ MONMGRATOM aMMOHWS, COZEepkaHue
KotaHoBNeHHOro riyTatnona (GSH) — no o6pa3soBanmio KOMIUIEKCA ¢ /IOKCAHOBBIM PEaKTHBOM,
oBes [10J] — no nakorieHni0 THBK-aKTHBHEIX IPOXYKTOB. AKTHBHOCTh (D)EPMEHTOB H3MEpsId IpH
aHAapTHOI TeMmepatype 25°C. Conepxanne Genkos onpenensimu merogoM Jloypu. :
CratrcTHYecKyI0 06paboTKy POBOIHMIM ¢ HCIONB30BaHHEM t-kpuTepus CTHIONEHTA.

ByAbLTATHI HCCJIEAOBARMI H HX o06CcyXnenue

jbonee Boicokue nokasatenmu AO koMmiekca OOHapyXeHeI B NEUCHH CaMOK kambansl (Tabn.).
THBHOCT> ()EPMEHTOB pacIerUieHus mepokcupa Bopopoa — I'TT m karanasel — GbUla BhilIE NO
:’-‘ Henmio ¢ camuamd B 2,1 ® 1,7 pasa, COOTBETCTBEHHO (p<0,05). YcraHoBleHa TEHACHUMA K
'. mennio yposHs GSH u axtusHocTH I'P 1O CpaBHEHMIO ¢ caMUaMH. QueBniHO, 3TO 00YCNOBNEHO
b0 neyeHH pHIG B mpoleccax ronanorexesa [8]. B nevenn camMok kambanbl coaepxkanne Gernka, ob1HX
gmazoe, JJHK u PHK, rnukorena Bhlie, 9eM Y CaMIIOB, YTO CBA3aHO ¢ Goliee akTHBHOH nponugepanmed
QaTOUMTOB M CHHTE30M HOBBIX KIETOYHBIX MemOpan [2]. Bce 3T0 ompenenser NOBBULCHHYIO
TeHCHBHOCTb OKHC/HTEBHBIX MPOLECCOB Y CAMOK KaMGabl.

' Bsicokne aktuBHOCTH AQ (epMEHTOB y CaMOK MOXHO PaccMaTpuBaTh Kak OTBET HA yCHJICHHE
960H0-panykansHOro okucnenns. C yuactuem I'TI 4 Karanassl POUCXOMMT YTHITH3AUMs MEPOKCHAA
0pOJa M THIPOTEPOKCHIIOB KaK B HH3KHX, TAK H B BBICOKMX KOHUEHTPAUHIX [1]. BeposaTHo, Hapany ¢
t B AQ 3amMTe TKAHH [IEYEHH CaMOK MOTYT Takoke y4acTBoBaTh I'P u GSH. ITonTBepXaAeHHEM BBICOKOH
@extrsrocTs I'TI M KaTtanassl y CamOK MOXET CTYXHTh HECKONbKO Gonee HU3KHH YPOBEHb TBK-
IWRHKIX IPOJLYKTOR B WX TIEYEHH, UM Y CAMTIOR.

' B kpacHBIX ¥ GeNbIX MBILAX camok akTHBHOCTH I'TI Gblna B 1,4-1,5 pasa eime (p=<0,05), dem y
'\on. CaMKy NpeBOCXOJMIIM CaMLOB 110 aKTHBHOCTH I'P B xpacHbx Mpmuuax B 1,9 pasa (p<0,05) u
gepxanmio GSH B Genbix Mpmmax B 1,7 pasa (p<0,05). Coxepxansie TBK-akTHBHEIX MPOJYKTOB B
BIX MBIIIAX caMOK 6bUI0 B 2,9 pasa Gonbine, uem y camuos (p<0,05), a B KpacHbIX Mpmiuax — B 1,5
a (p>0,05). Camitst xapamepu:’?osanncn BABOe Gonblueii AKTHBHOCTBIO KaTaNla3sl B 000MX THIAX MBI

"' ,05).

. . Tabnuya
IMokasarenn AQ cucremb i I10J] B TKaHAX CaMOK M CaMLIOB KaMbaTbI-kankaH
I, : I'P, GSH, Karanasa, TEK-akTHBHEIE
. Txanu mxmonb GSSG-| ‘Mxmons HAJIPH- MKE-T ' TKaHH mrmons H,0,* TIPOXYKTEI,
i mue i mr! | et mr Genka MEH oMr' Mmoo MJTA ©
- Genxa , femnxa r Tranm
] ) Camku
e9eHD 23,71+5,23* v 2,36x1,13 446,7+90,9 21,64+3,23* 98,89+18,46
pacHLie 40,28+0,72* 2,13£0,18* 208,5+47,8 9,35+3,53* 133,01+£54,45
[HT1{B
BIE 21,07+1,09* 0,44:0,06 224,6+30,1* 4,77+1,19* 171,40+47,72*
33,4344,15 . 2,56+0,60 233,2+38,9* 28,33+6,27 98,65+32,0*
10,21£2,09 0,49+£0,06* | 301,7+49,0* 6,56x1,88 86,22+12,50
] CaMugi
eueHn 11,25£1,31*  1,06+0,15 302,5+52,2 12,98+0,81* 119,15+15,32
pacHLIE 28,7245,21% 1,10£0,12% 307,1+82,8 19,20+3,12* 89,30+15,86
nm.. ! . ‘
gbie 14,31+£2,97* 0,50+0,12 131,5+24,5* 10,18+2,12*% 58,59+5,83*
[BILILIE ;
(a6pst 35,41+6,07 3,40+0,77 116,2424,2* 62,06+28,0 29,84+4,17*
13,69+3,69 1,47+0,15* 167,3425,5* 4,89+1,25 93,96+18,74

. [Ipumeyanue: * — pasaHuA B MOKA3ATE/AX MEKTY CaMIAMHK i CaMKaMH I0CTOBEPHLI (p<0,05), n=5-8.
KpacHble MBILLE! IPHHAMAIOT yyacTie B OGEeCTedeHHH MUIaCTHIECKHX H JHEPreTHYCCKHX HYHKH
PPMEPYIOLIMXCA TOHAM, MONOBBIX MPOAYKTOB. Takhe MPOLECCH HHTEHCHBHEE NPOTEKAIOT y CaMOK [8].
§'MBILIL B AMYHUKHE TPAHCMIOPTHPYIOTCS 3CTEPHMHIMPOBAHHBIE KUPHBIE KHCIOTEI U Ipyrue NHIHHBIE
_' MoHeHTHl [2]. DT0, BEPOATHO, CO3AAeT NPEeANOCHUIKH Ul AKTHBAUHH IPOLECCOB [TOJ1 n oTpaxaer
opocTs CBOGOHO-paTMKAIBHBIX IPOLECCOB B MBIMITIAX CaMoK.
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CpaBuurenbueii aHanus pasmmanift AO KOMINEKCAa B MBILNAX KANKAHA TOKA3as pasHylo!
HanpaBNeHHOCTE CTpaTerdd AQ 3amMThl Y CaMIOB W CaMOK. [IOBBINIEHHbIE aKTHBHOCTH KOMIIOHEHTOR

KpacHeIX M GeNbiX Mpuui. [IpudeMm, B KPacHBIX MEIILAX CAMOK, OUEBHIHO, NPOMCXOANT YTHIIH3ALHAA
NepOKCHIA BOAOPOZA H rHaponepekuce ¢ yuactiem I'Tl, a I'P, cooTBETCTBEHHO, BO306GHOBIAET pecypc’
BOCCTAHOBIIEHHOTO TJYTAaTHOHA. B GeNBIX MBIINAX CaMOK 3HAaYHTeNbHas poms B AO peaxkuuIx
NpUHALIEKHT He ToabKO I'TI, HO i rmyTaTrORY. i
B AO xoMmmuiexce KpacHbIX H GeJBIX MBILIL CaMIIOB MpeolIafaeT akKTHBHOCT KATANA3bL. Kpachsie
MBIIIIB!  ABIAIOTCA IIOCTABLUIMKOM psfa JHNHAHBIX COENMHEHHH UL CO3DEBAIOIIMX CEMEHHHMKOB H
opmaposanus MemOpaH criepmatounTos [8]. BhIX0A YKa3aHHBIX BELIECTB H3 COCTABA MEILIEYHOM TKaHH,
TNpPEeATONOKHUTENLHO, MOXKET COTIPOBOXKAATHCS YCHIEHHEM IIPOLECCOB JTUNONEPOKCHAALMH M HAKOILICHHEM |
nponyktoB I1OJI. 3710, B cBolO Ouepens, MOIIO NMPHBECTH K AKTMBAIWM KaTanasbi, YTHIIH3HpYIOLIei |
NEPOKCH] BOJOPO/A B BEICOKHX KOHLEHTPALMAX. '
Benkle MBIIE! caMHOB Kambajibl OTIHYAIOTCS BHICOKOH KOHIEHTpaiHel TPHALHMITIMIEPHIIOB.
(TAT') [2], HeoOXxOnuMEIX 1S MOANEPKAHHS TOBBIICHHOM [L1aBATENBHON AKTHBHOCTH BO BPEeMs HepecTa, |
Ilpu oxucnenmn TAIT Bosmoxao ofpasopalme HENOOKMCIEHHBIX TOPONYKTOB, CHOCOGCTBYIOINMX |
aktiBamyMy npoueccoB ITOJI. Bricokas akTMBHOCTh KaTamasel B GEJbIX MBIIIAX CamiOB, BO3MOJXKHO,
TMPENOTBPALIAET HAKOMUIEHHE OOBIINX KOHLEHTpaNyif IePOKCHAA BONOPOJa U 3aIHINAET AaHHBIH Opra
OT OKHCJIHTENBHOTO TIOBPEKIEHH. ‘ , i
B xabpax camok kaMbaITl 10 cpaBHEHHIO ¢ camuamH B 2,0 pasi Beine ypoeens GSH u B 3,3 pasa -
TBK-akTHBHBIX NPoRykToB (p<0,05). Tax e, Kak u B MBIIIIAX, 3TO MOXKET OBITH CBA3AHO C MPOLIECCAMH
FEHEPATUBHOTO CHHTE3a, HEOOXOUMOCTLIO 06ecneunBaTh Gonee BBICOLHE IHEPreTHYECKHE 3aTparhl, 410 |
TpeDyeT Gonee HHTEHCHBHOIO ABIXaHMS. BepOSTHO, 3T0 MPHBOMMT K YCAICHHIO cBOOOZHO-PaHKANTBLHOTO
okucneHus B kabpax u wakomnenuro npoaykros ITOJI. Hapsny ¢ MONEKYJIPHEIM KHCIIOPOJOM,
NMOCTYNAIOIUM W3 BOABI, CBOH BKman B ycunenwe ITOJI MoryT BHOCATH Taioke SPHTPOLHTEHI KPOBH, .
criocoGHbIC k renepauun AQK npu B3anMoneHCTBEM KACIOPOAA ¢ FeMOMOGHHOM [6]. KmodeByro pons B |
3amure kabp ot u3bbrrounoro komugecrsa A®K wurpaer ITIC u, i NIEPBYIO OYe€peNb, TIYTATHOH, :
COIepXKaHHE KOTOPOTo B jkabpax CaMOK 3HAYHTENLHO BBILLE, 4eM y caMuoB. B AQ kommiekce *abp |
CaMuOB, Taloke KaK B KPAaCHbIX M GENbIX MBIULAX, BHIUIE aKTUBHOCTH {aTaNasbl, OJHAKO B #abpax, B
OTJIYHE OT MBI, 3TO JIUIIb TeHACHLIUA. ]
B ronanax camuos akrusHocTs I'P 6blia B 3 pasa (p<0,05) Bemwe, ¢ conepkanne GSH - B 1,8 pasa
(p<0,05) mmke, yem y camok. YBenwdenne yposus GSH Ha ¢doHe Her3MEeHHBLIX akTHBHOCTeH GSH- !
38BUCHMBLIX (PEPMEHTOB CBMETENLCTBYET, OYEBHIHO, O peanusanui CiMOCTOATENbHOH AO (yHKIMK |
storo merabonura, He cessaHuoi ¢ I'TI. BosoGuosnenue pecypca GSH nomumo paboter 'P modxer
TIPOMCXOAHUTDL B PE3Y/IBTAaTE €r0 CUHTE3a de novo [4], 4TO MOLIIO HMETh M:CTO B TOHAJAX CAMOK Kambalikl,
TaKk Kak pocT ypoBHA GSH y mux mpomcxoann Ha ¢oHe oaMHAkOBeM ¢ cammamM akTsHOCTH [P,
Tlopplieniinif YPOBEHD IyTaTHOHA, BEPOATHO, OBECTICUHBAET 33ILHTY TKAHH TOHAA CaMOK OT AeHCTBHA |
mupokoro psga ADK. '
Bsicokas aktHBHOCTE I'P B roHamax camuos mno CpPaBHEHHIO ¢ CaMKaMW, QYeBHOHO, CBA3aHA C |
TIOANCpXaHNEM H HapaiuBaHueM konudectBa GSH B Tkawu. Ha 3tou ¢one axrusocTs I'TI, a Tasoke |
yposeHk caMoro GSH ObLin TakMMH JKe, KaK B I'OHaZaX caMoK. Beicokas akTHBHOCTE [P MoyeT ObITh |
o0yc/iOBlleHa MpeajianTanyell NMONOBBIX KIETOK CAMUOB K 00ECIEYeHMIO ABHIATEIbHOH aKTHBHOCTH
CNIEpMAaTO30HI0B [IPH HepecTe. .
Taknm obpasom, ycTaHOBNEHBI MONOBBIE 0cobeHHoCTH AQ crcTemb! i [TOJI Tkaneii 4EPHOMOPCKOH |
KamOanbl-KalkaH B HepeCTOBbli nepuoa. CamMku kambasl 1o CPaBHEHHID C CAMLAMH XapaKTepU30BaUCh
6onee BeicokuM yposHeM [10J1 B Genbix Mpuunax K abpax, rIyTaThona — B GellbIX MBIIILAX, kabpax H |
TOHanax, a Taloke AKTUBHOCTH KaTanaskl B NEYeHH. [NyTaTMOHNEPOKCH/IHAA CHCTEMA CAMOK OTTHYANACH |
NOBLIEHHOH AaKTHBHOCTBIO INIYTATHOHMEPOKCHAA3BI B IEUYEHH, KpacHBIX ¥ O6embIx MbIOOUAX H
TIYTaTHOHPEIYKTA3kl — B KpacHbIX MbilNax. Camupl kambaisl NPEeBOCXOMMIM CaMOK IO AKTHBHOCTH |
TTyTaTHOHPEAYKTA3kl B rOHA/IaX M AaKTHBHOCTH KaTala3bl B KPACHBIX H GesbiX MBIIIIAX.
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CTATEBI OCOBJIMBOCTI AHTUOKCHUIAHTHOI CHCTEMM TKAHWH YOPHOMOPCBKOI
CLAMBAJTU-KAJTKAHA '

'_ iDKyBaM aHTHOKCHAAHTHHH Komiuieke (AO) Ta mepekucHe okucHeHHa ninifis (TTOJI) B TkaHMHAX
famiip i camuup kamGank B mepion Hepecty. V mewinui, wepBoHux i G6imax m’s3ax, 3a0pax i roHajax
i3HAYATA AKTHBHICTb IJTyTaTiOHIIEPOKCHIA3H, TyTaTiOHpe/lyKTa3H, KaTanasy, piseus riuyrationy i TBK-
KTHBHWX POAYKTiB. BeTaHOBIEHi CTaTeBi ocobmsocti AO kommaexkcy i [TOJI TkarKH kambany.

Kiiowosi croea: anmuoxcudanmua cucmema, camyi i camiu, kKaMbana-xkankaw, Hepecm

).L. Gostyukhina, V. Golovina, V.E. Giragosov, A.N. Khanaychenko

stitute of Biology of the Southern Seas of NAS of Ukraine, Sevastopol _
EX-RELATED PECULIARITIES OF THE ANTIOXIDANT SYSTEM IN THE TISSUES OF THE
3LACK SEA TURBOT

he antioxidant complex (AO) and processes of lipid peroxidation (LP) in the tissues of males and females
f the Black Sea turbot have been investigated during the spawning season. The activity of glutathione
groxidase, glutathione reductase, catalase and level of glutathione and TBA-active products in liver, red
id white muscles, gonads and gills have been determined. Sex-related peculiarities in the tissues of the
tbot AO complex and LP have been found.

words: antioxidante system, males and females, turbot, spawning
] |
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__ JEHOCTHAS U TEMIIEPATYPHAS TOJIEPAHTHOCTD
IOPCKUX KONEITOA ACARTIA CLAUSI A ACARTIA TONSA B
MBEPHOHAJILHBIN IIEPUO

o

3 OCHOBAHHMH H3MEPEHHBIX BENWUMH IUIOTHOCTH PaCCYMTAHA CKOPOCTH MOTPYXKEHHA AHL[ Acartia clausi n
fonsa, OTJIOKEHHBIX B BEPXHMX CNOAX MpamopHoro ¥ YepHoro Mopei, B COM C CONCHOCTHBIM H
IMIIEpaTypHLIM TpajMeHTaM. VICCeNoBaHO BIMSHWE rPajyalibHOrO HM3MEHEHHs TEMICpaTypel H
DNICHOCTH Ha BEDKMBAEMOCTb S ITHX BHJIOB.

ovegwle cnosa: Acartia clausi, Acartia tonsa, Aiiya, NIOMHOCMb, BLIHCUBAEMOCTID, Mpamoproe mope, Heproe

ia clausi Giesbrecht, 1889 u Acartia tonsa Dana, 1849 sABIAIOTCA PacnpOCTPaHEHHLIMH
MIUIAHKTOHBIMA BHJAMH MODPCKHMX KOIIETOZ, OTKJIaJbBAIOIUHMH sifa B Boay. OGBIMHO fiilla KOTETIOX
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