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Pollution in estuarine areas often is the critical factor, since high variability of environmental
parameters influence on organisms. Many rivers with different anthropogenic transformation degree run
into Peter the Great Bay (Japan/East Sea). Molecular biomarkers of biotransformation and oxidative stress
were determined in crab Eriocheir japonica collected in five estuaries of the Bay. The integrated
biochemical index (IBCI) was calculated as a sum of enzymatic activity and lipid peroxidation level,
expressed in percentage of the maximal value. Acute toxicity of bottom sediments determined by
biotesting with mysid shrimps, and petroleum hydrocarbons content in bottom sediments and seawater
from the same stations were also analyzed, and an integrated abiotic index (IAI) was computed. Total
index of pollution, calculated as IBCI + IAI, allowed ranging the estuarine zones. The correlation
coefficient between IBCI and IAI was 0,78. Thus, IBCI at estuarine organisms with a high degree of
reliability reflects anthropogenic influence on a specific ecosystem.
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W3BecTHO, 9YTO WOHBI HATPHS, KaJHs, KAJIbIHI, MAarHUS BXOAST B COCTaB PAa3IUYHBIX OPTaHOB U
TkaHed. OHM BBIMOJHSAIOT pa3juvHble (QYHKIMKU B OpraHU3ME KMBOTHBIX U pacTeHuid. [lokazaHo, 4TO
BHEIIIHHE yCIIOBHS OKa3bIBAIOT BIMSHHE HAa HOHHBINH oOMeH (Pycanos, 1979; lllamoBan, 1979; Anekce-
eHko, 1980), u3MeHss coepkaHue dICKTPOJIUTOB B KOCTIX U denrye peid. Uenrys peIO sBIsSETCS MOTH-
GyHKIMOHABHOM peructpupymoueii crpykrypoit (bypaak, 1979; Muna, Knesesans, 1970; Iredyanse,
Uepnosa, 2009), Ha KOTOpOW OTpa)karoTCs, KaK BHEIIHHUE YycioBHUs xu3Hu (Jlamuu, 1965; Baranos,
1978; KacwssroB, CmeranuH, 1980, Byraes, 1986), Tak 1 BHyTpeHHHE (PUZHOIOTHIECKUE ITEPECTPOIKH,
BbI3BaHHBbIC HepecToM (3amaxaes, 1940; Menon, 1953; Garrod, Newell, 1958; Uyrynora, 1959; Jlun-
ckast, OBeH, 1970). OTo nposBasieTcs B 00pa3oBaHUM MHUPOKUX U Y3KUX MEXKKOJBLEBBIX 30H Ha Yellye
1 MOXeT OBITh UCIIOIB30BAHO JJIs IOHUMAaHUS 3aKOHOMEPHOCTeH co3peBaHus. MI3BeCTHO, 4TO MOJIOBOE
¥ CKEJIETHOE pa3BUTHE, TCCHO B3aMMOCBs3aHbl (XpucaHpora, [IepeBozunkos, 2002). OcTaercs Hewns-
BECTHBIM: UMEETCS JIU KaKas-Tn00 B3aMMOCBSI3b MEXKY IMOJOBBIM CO3PEBAHUEM PHIO U COIAEPNKAHUEM
HMOHOB B CKEJIETE U YelIye.

Lens paboOTHI: OMIPEneNnTh ColepKaHie MOHOB HATPHS, KAJIWs, KaJbIl¥sl, MarHUs B MTO3BOHKAX U 4e-
1ye y camok u camiioB tioTesl (Rutilus rutilus L.) B 3aBUCHMOCTH OT 3peIOCTH TOHA B IPEIHEPECTOBBIM
MIEPHUO/I.

Martepuanom s paboThI TTOCTY)KWIIA TUIOTBA, TIoMaHHas B peke WMnbae B epuox ¢ 9 mapta mo 3
ampens 2009 roma. Beero 6put0 uicciemoBano 30 camok U 15 camrioB. [103BoHKH Opanu U3 TYJIOBHITHOTO
OTJIeNia TIO3BOHOYHHWKA, YCIIYIO0 B TIEPBOM U BTOPOM PsiIy HaJa OOKOBOM JIMHUEH mocpeanHe Tena. Yenryro
JUTSL OTIPEJIEIIeHUs] BO3pacTa PeI0 U pacyeTa MUPHUHBI MEKKOJIBIEBEIX 30H Opajy B IEPBOM psimy Hax OOKO-
BOH JIMHHEH B KomdecTBe 3-X MTyK. CaMKH B caMITbl OBLTH pa3/ielieHbl Ha 2 TPYIIBL: He3pEeIbie U 3peibie.
Y4uTeIBas 3K0I0Tr0-PU3NOIOTHUECKUE TOAXO0IbI K Meproau3aiuu onroreHesa peid (LllaTtynosckuii, 1980,
2001), Ha OCHOBE COMOCTABICHUS Pa3MEPOB KPAEBBIX U BHYTPEHHHUX MEXKKOJBIIEBBIX 30H POCTa YEHIYyUd U
BbIOOpa HanboIIee THIMMYHOTO WX PACIIONOKEHHUS, BCE CAMKH OBLITH pa3/ieieHbl Ha 4 TPYIb: I0BEHUIIbHEIE,
BIIEPBEIE CO3PEBIINE, IIPOITYCKAIOIINE HEPECT U MMOBTOPHO co3pepine. OnpeneeHrue HOHOB B YEIIye U T0-
3BOHKAaX IMPOBOIMIIA METOJOM TNIAMEHHOH CIIEKTPO(POTOMETPHH.
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UccnenoBanus mokaszanu, YTO MO CPABHEHHUIO ¢ 4ellyel, Hanboyiee 3HAUMMBbIe pa3ndus U3ydeH-
HBIX TTapaMeTpoB HabIoganuch B Mo3BoHKax (puc.). ConeprkaHue HaTPHUsS B MO3BOHKAX CaMOK IPOITyC-
KalOIUX HEPECT M TOBTOPHO HEPECTSIIUXCSA TOCTOBEPHO OTIMYAIOCH OT BeeX Apyrux rpynm. Coaepxa-
HUE KaJus B TIO3BOHKAaX ITOJIOBO3PENBIX CAMOK OBLIO MEHBIIIE, YeM Y HEToJI0Bo3pensix. OOpaTHas 3aBu-
CHMOCTH Habmoganachk y camios. Coep)kaHue KaabIlds B MIO3BOHKAX ITOJIOBO3PEIBIX CAMOK OBIIIO 0OJTh-
Ie, 4eM y HermoyioBo3penbix. CaMIlpl TOKa3ald 00paTHYI0 3aBUCUMOCTh. MBI TIOJIaraeM, 4TO TOBBIIICH-
HBI YPOBEHb KaJblHMs B IO3BOHKAX 3pEJIbIX CAMOK CBUAETENBCTBYET O 00Jiee BBICOKOH CIIOCOOHOCTH MX
OpraHu3Ma IOTJIOMATh 3TH HOHBI U3 BOABI U BO3MOKHO M3 MHIIHU. /[aHHBIE TOKa3BIBAIOT, 9TO CO3PENH T
CaMKH, B TIO3BOHKAX KOTOPBIX KaNbLUs HAKOMHIIOCh He MeHee 700 MMOJIB/KT CBIPOH Macchl KOCTHOM TKa-
HU. YCTaHOBJICHHAs1 O0paTHas KapTHHA COJACPKaHHUS KATHOHOB Y CAMIIOB B OTIIMYHE OT CaAMOK, OUEBU/-
HO, 00yCIIOBIIeHa JAEHCTBHEM Pa3HBIX CTEPOHIHBIX TOPMOHOB, Y CAMOK — 3CTPOTEHOB, & Y CaMIIOB — aH/-
poreHoB. KoppensSiuoHHbIN aHAIH3 MEXIY COAepKaHNEeM Kalusd U KalbIisi B IIO3BOHKAX ITOKa3aJl BBICO-
KyI0 OOpaTHYI0 3aBHCHMOCTb. DTO CBHJAETENBCTBYET 00 MX CBS3M B MOHHBIX OOMEHHBIX HpoOIleccax B
kocTsax. CojepkaHne MarHus B Yellye M MO3BOHKAX Y BCEX MCCIENOBAHHBIX TPYIII PBIO JOCTOBEPHO HE
OTINYAIIOCH.
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CogepmaHHe KaTHOHOB B YENIY€ U IMO3BOHKAX IJIOTBBI

CaMKH IJI0TBBL: | — I0BEHWIIbHBIE; 2 — BIIEPBBIE CO3PEBIINUE; 3 — NPOIMYyCKaloLIe HepecT; 4 — IOBTOPHO CO3PEBIIHE.
CamMI1bl IJIOTBBL: 5 — FOBEHUWIIbHBIE; 6 — CO3pEBLINE
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As a result of the studies it is shown that the most notable changes of the studied parameters were
observed in vertebrae as compared to scales. The content of sodium in vertebrae of females missing
spawning and spawning a new differed significantly from juvenile and pubescent for the first time fish.
The content of potassium in vertebrae of mature females was less than in impuberal ones. The reverse
dependence was found in males. The content of calcium in vertebrae of pubescent females was higher than
in impuberal females and amounted to 700 mm/kg of wet weight of bone tissue. The males demonstrated
the reverse dependence. Differences in the magnesium content in scales and vertebrae of the investigated
group of fish were not found.

NMUTMEHTHBIN ATIMAPAT BBICHINX PACTEHUM NPUJIMBHO-OTJIUBHOM 30HbI
CEBEPHBIX MOPEM

E.®. Mapkopckas', A.A. Kop3yﬂnﬂa2, H.1O. IlImaxoBa®,

1, 2 TleTpo3aBoackwii TOCYOapCTBEHHBI YHUBEpcUTeT, Ilerpo3zaBoack, Poccus
1 — botanika@psu.karelia.ru; 2 — korzunina84@mail.ru
* TlonspHo-anbnuiicknii 6oTaHHuecknii cag-uacTHTyT Konsckoro HI| PAH, Kuposck, Poccus
shmanatalya@yandex.ru

[IpunuBHO-OTIMBHAS 30HA MOpEl 3aHMMaeT 0co0Oe TOJIOKEHHE B CIEKTPE MECTOOOUTAaHWHA HpH-
OpEeKHO-BOJTHBIX PACTCHUN U OTHOCUTCS K MHTPA30HAJILHBIM 00pa30BaHUSM. JTa 3KOTOHHAS TEPPUTOPHUS
Ha CTBIKE MOpS U cymiu. [IpuOpexHbie MecTa OOUTaHHS SBJISIOTCS TETEPOreHHBIMYU BO BPEMEHH U B MPO-
CTpaHCTBE.

Lenpro paboTh OBLTO CpaBHEHHWE MUTMEHTHOT'O alliapara pPacTCHHA, POU3PACTAIONINX HA TPUITHB-
HO-OTJIMBHOW 30HE CEBEPHBIX MOPEH.

Marepwuai 6511 cobpan B 2008 1. Ha mobepexne Kanmanakmckoro 3anusa bemoro mopst, B 2009r. Ha
no6epexne bapeniieBa Mopsi B OKpeCTHOCTX Tocenka Jlanpaue 3eneHIsl u Ha modepexbe Llnumnbdeprena
(paiton . bapennoypr). Conepxanne HOTOCHHTETHYECCKUX MUTMEHTOB OMPEACISUTH MO OOIIETPHUHITHIM
MeroaukaM criektpodotomerpudecku (CD-26, Poccust), comepikanne XI0pohHLIOB B CBETOCOOHpAIOeM
komiiekce (CCK) — pacuetnsim ytem. CopepkaHue MTUTMEHTOB OBLIO ONPEAENEHO Y 9 BUOB PaCTCHHIA.
HccnenoBaHHble BHIBI OTHOCATCS K DKOJOTHYECKOW Tpymme ramoduroB (obmurataeie — Honckenia
peploides (L.) Ehrh. s.l., Ligusticum scoticum L., Cochlearia arctica Schlecht. ex DC., Triglochin
maritimum L., Stellaria humifusa Rottb, Mertensia maritima (L.) S. F. Gray, dbakynsratuBHbIe — Lathirus
aleuticus (Greene) Pobed., Leymus arenarius (L.) Hohst., Potentila egedii Wormsk.), u npouspacTarT B
CpeZIHEM M BEPXHEM T'OPU30HTAX JIUTOPAIH.

[IpoBeneHHOE HCceOBaHKE MTOKA3aJI0, YTO COJEPIKAHNE XIOPOGUIUIOB Y U3YUYECHHBIX BUOB Bapbu-
pyer ot 2.35 (Stellaria humifusa, Inunoepren) no 7.01 £2.12 (Lathirus aleuticus, benoe mope) Mr/t cy-
xor Mmacchel. Coxepikanue KapoTuHOMIOB Bapeupyer ot 0.45 (Stellaria humifusa, Ulnuudepren) mo
3.17+£0.70 (Lathirus aleuticus, benoe Mope) Mr/r cyxoil maccel. HanMeHbITHe 3HAYEHUS COACpKAHUS
MUTMEHTOB OTMEYAIOTCs y O0Jice CeBEPHBIX PACTECHHH.

CpenHee 3HaueHHE COOTHOIICHUS XJIOpO(UIIIOB a/0 y BceX MCCIeNOBaHHBIX BUAOB, KpoMe Leymus
arenarius, yMEHBIIIAETCS WM HE U3MEHSCTCS TPU MPOJBUKCHUHU HA CeBep. ITO CBHICTEIBCTBYET 00 yBe-
mrgaernn noim xiopodrmia 6 B8 CCK OCII ¢ npoaBuKeHHEM B BEICOKHE IMTAPOTHI.

Ha Benom mope Bce u3yueHHbIe BHJbI ObuTu Oin3ku 1o 3HaueHUto CCK, KOTOpoe COCTaBIsSET OT
40.9 + 6.1% y Honckenia peploides no 54.1 = 9.9% y Triglochin maritimum. Ha mobepexxpe B OKpECTHO-
crax Hdanpaux 3eneninoB no 3nadennto CCK BHIBI pa3fenviiich HA JIB€ TPyNNbl. B mepByo BoluH
Lathirus aleuticus, Legusticum scoticum, Leymus arenarius, Stellaria humifusa, y xotopeix CCK okaza-

110





