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W3ydanu BIHsHHE AUCIEPreHTa, MPUMEHIEMOTO MPU HEPTAHBIX PA3NIUBAX C LENbIO CHIDKEHUS 3arpsi3HEHUS
akBaropuii, B koHumeHtpammu 0,1; 0,5; 1; 5 mw 10 MIr/n Ha BBDKHBAaE€MOCTH OILIOZOTBOPEHHON HKPBI,
NPEeUIMYNHOK U AWHAMHUKY WX BBUIYIUICHHSI CEBPIOTH Acipenser stellatus B mpecHOi U 5 %o coneHOi Boze.
Upncno BBUTYNMUBIIMXCS IPEVIMYMHOK B KOHTPOJIBHBIX M ONBITHBIX BapHaHTaX HE MMeNo pasnmumil. Havamo
BBUIyIUIEHHSI MPEIUIMYMHOK IIPH BCEX HCCIEAYEMBIX KOHIICHTPAUUSIX IIPOU30ILIO OJHOBPEMEHHO C
KOHTpOJIEM. BBDKHMBaeMOCTh NPEUIMYMHOK B pacTBOpax TOKCHKaHTa npu koHueHTpauuu 0,1-1 mr/m nHe
oTaMYagack OT KOHTpPOJI, HO MNpH KOHUEHTpauuu mnpenapata 5 u 10 Mr/nm Obula JOCTOBEPHO HMXKE.
OO6cyxnaeTcs BO3MOXKHOCTh MCIIOJB30BAaHUA SMOPHUOHOB PBHIO U OLEHKH 3KOJOTMYECKOTO COCTOSIHHUS
NpUOPEXHBIX BOJA B palOHaX MHTEHCUBHOW JOOBIYM HE(TH M Ta3a, a TAKKe B CIydae aBapUHHBIX Pa3UBOB
HE(TH B MOPCKHX aKBATOPHUSIX.

Knrouegvie cnosa: 3arpsi3sHEHNE, TOKCHIHOCTD, KAY€CTBO BOJIBI, Pa3JIMBEI HE(YTH, UKPA ¥ NPEUTMINHKU PEIO.

BBEJIEHUE

OyHKIMOHHPOBAaHUE HE(PTEra30BOro KOMIUIEKCA CBS3aHO C IPUMEHEHHEM OOJBIIOTO
KOJIMYECTBA CIIOKHBIX XHMHYECKHX TPENaparoB, KOTOPHIE HCIOIB3YIOTCS B IPOIECCE
OypeHHs CKBaXMH M BO3MOXKHBIX Pa3iIMBOB He(DTH TpH €€ 0ObIue, TPAaHCIOPTUPOBKE U
nepepaboTKe, YTO KpaliHe HETaTUBHO BIMSACT HA MOPCKHe TUapoOuonHThl. [Ipennonarator,
gTo B MupoBoi OkeaH eXerofaHo momnagaeT 1,3 MAUIMoHa METPHIECKIX TOHH He()TH Kak
MPUPOTHOTO, TaK M aHTpONOreHHOTro mpoucxoxaenus [1]. IIpobnema akTyampHa s
YepHoro Mops, rae NEPUOAMYECKH MPOUCXOISAT aBapuu TaHkepoB B KepueHckoM
MIPOJIMBE, CIICJICTBUEM KOTOPBIX SIBJIICTCS 3arPsS3HEHUE 3HAUYUTEIIBHBIX aKBaTOPUH HE(PTHIO
u Hedrenpoaykramu. B yacTHocTH, B pe3ynbrate aBapuu B 2007 r. B MOpE BBLIHIIOCH
okoio 2000 ma3yTa, a B pe3ynbTaTe aBapHM OBYX TaHKepoB 15 mekaOps 2024 T pa3nus
Ma3yTa B KepueHcKoM NpoJuBe BABOE MPEBBICHI 3TOT 00BEM.

JluciepreHTsl  SBIAIOTCS ~XWMHYECKMMH  pPEareHTamu, TMPUMEHSIEMBIMH IS
JTUKBUIAIMKA Pa3InBOB HePTH Ha ydacTkax OeperoBoit muHuu [2]. OHH YCKOPSIOT e
pacTekaHue B BUJE TOHKOW TUICHKH, KOTOpas 3aTeM PaclajacTcs Ha MHOXKECTBO MEJIKHX
Karejb, OBICTPO Pa3BOMAIIMXCSA IO OE30MacHOW KOHILEHTPAIMHM M TIOJBEPraroIINXCs
ouonerpanmanuu. B ux coctaB BXomaT 30—40 % CHHTETHYCCKUX IMOBEPXHOCTHO-aKTHBHBIX
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BemecTB (CITAB), yMeHBITIAIONIMX MTOBEPXHOCTHOE HATSHKEHUE BOJBI M PAaCCEHBAIOIIMX
Hehrenponyktel, 50-70 % pacTtBOpHUTEnas (YIJIEBOAOPOIBI, CHIUPTHI, Boma), 5-10 %
crabunuzaTopa oOpa3yroIeics SMYIbCUM U Pa3dUYHBIX J00aBOK, ITOBBIIIAOIINX
pacceuBarornyto cnocodHocts [3] .Cunraercs, yTo HEPTh, 00paboTaHHAS JUCTICPTCHTAMH,
HE OKa3plBaCT BPEAHOTO BO3ACHCTBUSA Ha MOpCKHX oOutateneid. [IpumeHenne
JIUCTICPTCHTOB TMPU3HAHO B MHPOBOH MPAKTUKE DSKOJOTHYCCKA TNPUEMIIEMBIM U
3¢ GeKTUBHBIM CIOCOOOM OBICTPOI TUKBUIALMY aBAPUMHBIX Pa3iuBOB HEPTH. [4, 5].

Hecmotpss Ha TO, YTO HOWCHEPTEHTHl CYHUTAIOTCA OTHOCUTENHHO DSKOJOTHYECKU
0e3BpeIHBIMH, OIICHKA X TOKCHYHOCTHU JUIA BOIHBIX OOBEKTOB SBISETCS HEMPEMEHHBIM
YCIIOBUEM WX TPUMEHCHHsI B MPHUPOJHBIX BOJOEMax s 00ecledeHus Oe30MacHOCTH
OMOTHI W DKOCHUCTEeMBI B IienoM. KommdectBo HedTH, 00pabOTaHHOW TUCIIEPTEHTaMH,
MOJKET 3HAYUTENFHO YMEHBIINTHCS Ha IMECYaHBIX CyOcTpaTax MPHOPEKHOHW 30HBI, YTO
CHU3HUT €€ BpEIHOE BO3JICUCTBHE HAa MOpPCKHUE Opranu3mbl [6]. XOTS TOKCHYHOCTH
JIUCTICPTCHTOB TSI THIPOOMOHTOB MHOTOKPATHO M3ydyanach IEpell WX MacCOBBIM
MIPUMEHEHUEM, TeM HE MEHEee€ BOMPOC 3TOT OCTAETCS aKTYalIbHBIM, TaK KaK MOSBISIOTCS
HOBBIC BEIIECTBA, TPeOyroIIue TIaTenbHOro aHamusa [7, 8]. [lockombKy IUCHEpreHTHI
MpeTHA3HAYCHBI JJI YCUJICHUS MOOWIN3alui He()TH B TOJIIY BOABI, 3TO MOXET BHI3BaTh
JIOTIOJTHUTENBHBIE IKOJIOTHYECKHE PUCKH B TOCTPAJABIIMX paiOHaX HM3-32 MOBBIIICHHBIX
KoHIeHTpanuii HedTH. Kpome TOro, aucrepreHTHl W WX KOMIIOHEHTBI SIBJISIOTCS
YYKEPOAHBIMH COSTMHECHUSIMH JIJISI MOPCKOW CPEJIbI U €€ O0UTATENeH, TOATOMY OIEHKA MX
BO3MOYXHOW TOKCHYIHOCTH SIBJISICTCS BAYKHOUW M aKTyaJbHOM MPoOIeMoid 11t obecrieueHus
(yHKIIMOHUPOBaHUS HeTe-ra30BOT0 KOMILIEKCa B IPUOPEKHON 30HE MOpEl 1 OKEaHOB.

Pannue cragum pa3BuTHS PHIO MOJIBEPKEHBI HETATUBHOMY BIIMSHUIO TOKCUKAHTOB U
IIMPOKO MPUMEHSIOTCS B Pa3IMYHBIX SMOPUOTOKCUYECKHUX TeCTaX MPU aHaIN3e KadyecTBa
MpeCHbIX M MoOpckux Box [9]. Bospacraromiee pasputue Q00bIYH HE(TH M raza B
NpUOPEKHONW 30HE MOpEed W OKEaHOB HEW30€KHO YBEIMYMBACT PUCKUA aBApUHHBIX
CUTYaIUi, COMPOBOXKTAIOIIUXCS PA3IMBOM HEPTH B MOPCKO Cpejie, YTO MOKET PUBECTH
K KaracTpopUUeCKUM TIOCHEICTBUSAM [UIsI DKOCHCTEMBI W ee oOutareneir. Ecmu
HEraTUBHOE ACHCTBHE HeDTH HA THAPOOMOHTOB JOCTATOYHO MOAPOOHO MPEICTABICHO B
muTeparype, TO HH(pOpManus O Ouosormyeckux 3(QeKxrax IAUCIECPTEHTOB KpaifHe
OTpaHHMYCHa, ¥ UCCIEJAOBAHUE OTHX BOIMPOCOB HMEET BAXHOE TEOPETHUSCKOE U
MPaKTHYECKOe 3HAUCHHE.

Cesprora (Acipenser stellatus) OTHOCHUTCS K OCETPOBBIM pbIOaM, OOWTAIOIIUM B
Kacnniickom, UépHoMm 1 A3oBckoM Mopsx. HepecT mpoucXoguT B pekax ¢ ampens 1o
CEHTSAOPB, MITOTOBUTOCTH cocTaBisieT 20—630 Thic. MKpUHOK (AuameTp 10 3 MMm). Pa3BuTtne
UKpHI Ipu TemriepaType 16° C npomomkaercs 132 4, mpu 23° C — 67,5 4. Ilocne Hepecta
B3pOCJIasi CEBPIOTa U BBIKIFOHYBIIASCS MOJIOIb CKATBIBAIOTCS B Mope. J[JimHa B3pOCTBIX
ocobeit mocturaer 220 cM, macca mo 60 kr. B Mope MOJ01b TUTACTCS 300IUTAHKTOHOM,
B3pPOCIBIC 0COOM MEITKOH PBIOOH, OECII03BOHOYHBIMH (YSPBH, MU3UIBI, OOKOTUIABHI U T.II.).
CoBepiiaeT JUIMTEIbHBIE KOPMOBBIC Murparuu. LIeHHBIHE OOBEKT TpOMEICIA U
aKkBaKyJIbTypbl. Bkmouena B Kpacnyto kaury MCOII [10, 11].

Lenpio maHHOTO MCCIEAOBAHUS SBISETCS ONMpPEEeIEHHe TOKCHYHOCTH JAUCIIEPTeHTa B
koHueHntpamusax 0,1; 0,5; 1; 5 u 10 mMr/n ans omaoI0TBOPEHHON HMKpPBI M MPEAIUYUHOK
ceBpioru Acipenser stellatus.
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MATEPHAJIBI U METO/IbI

Hccnmenyemplii TUCTIEPTEHT MPEACTABISIET COOOM JKHIKOCTH CBETIIO-KOPUIHEBOTO
usera, mwiotHocts mpu 20 °C — 0,9618 r/CM3, nuHamudeckast Bsizkocth npu 20 °C —
152 mIla*c. DT0 cmeceBoil mpemapaT, B COCTaB KOTOPOrO BXOIST BOAQ, COCAUHEHUS
copburaHa, cyibdoHaT HaTpus, 1,2-IPONUIICHIIMKOIb, HEPTIHON XKUAKUN HapaduH.

OmIomOTBOpEHHAsT HWKpa CeBplorH Ha cragumm 31-35, Ha KOTOpPOW XOpOIIOo
MPOCMaTPUBAETCs SMOPUOH U €ro riia3a, Oblia moiryueHa Ha TeMpIOKCKOM PBIOOBOIHBIM
3aBoze B Mae 2022 roma. UkpWHKY ITOMEIIaIH B CTEKIITHHBIE eMKOCTH 110 10 3K3eMIUTSIpOB
B KaXayro u3 pacdera 1 mkpuHka B 10 MJI COOTBETCTBYIONIEH WHKYOAITMOHHON Cpeabl U
BBIIEP)KMBAJIN TIPH TeMIEpaType okpyxkatomen cpensl ot +16.3 ° no +18.1 °C B TeueHue
IMOpUOreHe3a, KOTOphI cocTaBmil 6 cyTtok. [lapamienbsHO KOHTPOJNb 3a pPa3BHTHEM
SMOpPHOHOB OCYIIECTBISUIM B CTaHNAPTHBIX EMKOCTSX, TJE€ BBIPAIIMBaIN pBIO IS
MIPOMBIIIUIEHHOTO pa3BefieHna. Bomy MeHsnm oawH pa3 B 3 aHA. Bce skcmepuMeHTHI
MIPOBOJIMIN B TPEXKPATHOHN MOBTOPHOCTH [12], MPOJOIKHUTENBHOCTh KOTOPBIX COCTAaBHIIA
5 nueii. KonTposnem u poHOBOM cpemoil B IKCTIEPUMEHTaX CITY)KHJIa IPUPOIHAS ITPECHas
Boga pekm KyOanb, mpomremmas CIeNHaIbHYI0 BOIOOOPabOTKY HA MPEANPHUSATHH.
HckyccTBeHHYI0O MOPCKYIO BOAY T'OTOBWJIM Ha TOW K€ NMPEeCHOW Bojae ¢ no0aBleHHEM
MOPCKOH COJM B KOHIEHTPAUMH S %o, 4TO COOTBETCTBYET CpPEIHEW COJICHOCTH BOJIBI
A3oBcKoro Mops, rae oburtaet ceBprora. KonmenTpanus nucreprenra coctasuwiu 0,1; 0,5;
1; 5 u 10 Mr/n. AHanU3UPOBANIN MPOLEHT KUBBIX MKPUHOK, U3 KOTOPHIX BBIKIIOHYJIUCH
MPEUTMYUHKHY, UX TUHAMHUKY BEIKJICBA U BEDKUBAEMOCTb.

PesynmbraTtel  00pabaThIBAId CTATHCTHYECKH C WCIOIB30BAHUEM OOIIETIPHHSITHIX
METOJIOB, PACCUMTHIBAIA CpeaHee 3HadYeHWe M oOmuOKy cpemHeit (M+m). HMumexc
BEDKMBAGMOCTH  ONPEACIUIM  KaK OTHOIICHWE NPOICHTa JKUBBIX AMOPHOHOB U
MPEUIMYMHOK B OMNBITHBIX TPYINax K KOHTPOJBHBIM 3HAYEHHSAM. J{OCTOBEpPHOCTH
pazIMuuil aHAJTU3UPOBAIIA C TTOMOIIBIO KpUTepusi MaHHa-YUTHU IPU YPOBHE 3HAUUMOCTH
p<0,05. g n3y4eHns B3aMMOCBS3H MEXAY KOHIIEHTpalMel TUCTIEPTeHTa, BBITYIUIEHHEM
NPEUIMYUHOK Y WX BBDKUBAEMOCTBIO HCIIOJIB30BAIM  KOMITHIOTEPHYIO TPOTPaMMy
CURFVIT (Bepcus L2).

PE3YJIBTATBI 1 OBCYXIEHUE

Kak wMoxnHo Buaers Ha puc.l, BBUIyIUICHHE NOPEIUIMUMHOK U3 HUKPHUHOK,
WHKYOMPOBAHHBIX B PacCTBOpaxX JUCIEPTeHTA, HECKOJIBKO YBEITUIHBAIOCH IO OTHOIIICHHUIO
K KOHTPOJIO Npu KoHIeHTpauuu BeniectBa 0,1 u 0,5 mr/m, HO 3aTeM pe3KO CHUXKAIOCH
MIPH BO3PACTaHWU KOHIEHTpAIMK TOKCHMKaHTa. OMHAKO, pa3nuuus ObLTH HE JOCTOBEPHEI
10 OTHOIIICHHIO K KOHTPOJTIO.

3HauCHHUS WHICKCA, XapaKTEePHU3YIOMIEro OTHOIICHWE YHCIa BBUTYIHUBIITHXCS
MPEUTMYUHOK B AKCICPUMEHTAIBHBIX TPYMIAax K X KOJIUYECTBY B O0CHX KOHTPOJBHBIX
BapuaHTaX, MPEJICTAaBICHBI Ha pUC. 2. MOXXHO 3aKJIIOYHTh, YTO TCHACHITUS BBITYTIICHUS
MPEeTMINHOK W3 MKPUHOK KaK B TIPECHOH BOJE, TaK W B COJIOHOBATOBOIHOW cCpelne
OJIMHAKOBA: UHJIEKC YBEIUYUBAJICS MPU COACPKAHUU UKPUHOK B pACTBOPE AUCIEPreHTA C
KOHLeHTpanuei 0,5 Mr/i, HO 3aTeM CHUXKAJICS MPU MOBBIILIEHUU €r0 KOHICHTPALIUH.
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Puc. 1. Boutynienue npeyindauHOK U3 UKPBI ceBpioTH (%, M+m), "HKyOHMpOBaHHOH B
pacTBOpe JUCIEpreHTa.

4
3,5
3
22,5 M Kontponbl M KoHTponb2
48]
g 2
I
=15
1
0.]5 ﬁ ﬁ
0
0,1 0,5 1 5 10

]

KoHueHTpauwms, mr/n

Puc. 2. 3meHenne nHIekca (OTHONICHHWE YKCIA BBIKITIOHYBIIUXCS HPEIIHYHHOK B
OTBITHBIX BApHAHTAX IO OTHOIICHHIO K IIOKA3aTessiM KOHTPONsl | — B MpecHoi Boze, u
KOHTpOJIS 2 — B COJIEHO# 5 %0 BOJIE).

JluHaMuyKa BBUTYIUICHHS TIPEUTHYNHOK U3 UKPUHOK PBIO TakKe NMea 0COOCHHOCTH H
3aBHCENa OT KOHLEHTpAluu BemiecTBa (puc. 3). BrulymuieHwe NmpeaauMduHOK NPU BCEX
HCCIEeIYEMbIX KOHLIEHTPALUAX JUCIIEPreHTa IPOU30ILI0 OJHOBPEMEHHO C KOHTPOJIEM Ha
5-e cyTku mHKyOanuu. IIpy 3TOM MaKCHMaNbHBIN BBIXOJ NMPEITNYMHOK U3 HKPUHOK OBLT
OTMEYeH Ha 6-¢ CyTKHM IpHu KOHIEeHTpanuu auctiepredra 0.5 mr/mi.
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Puc. 3. JluHamuka BBUTYTUICHHUS NPEIIMYMHOK W3 HKPUHOK, WHKYOMPOBAHHBIX B
pacTBOpe JUCIEPreHTa.

BepkuBaeMOCTh  BBUIYIUBIIMXCS —TPEUIMYMHOK B pacTBOpax BEIIECTBA C
koHueHTpamueit 0,1-1 Mr/n He otnuyanace OT KoHTpods (puc. 4). OnmHako, 3TOT
nokazatens Ob1  goctoBepHo Hike (p<0.01) mpum comepkaHnu B pPacTBOpax C
KOHLeHTpanuedt BemectBa 5 u 10 wmr/m. [lpum 3TOoM HHAEKC, XapaKTepU3YIOLIUH
OTHOIIICHUE BBDKUBIINX JHMYMHOK B OIBITHBIX BapHUaHTaX K WX KOJIMYECTBY B 00EHX
KOHTPOJIBHBIX TPYIIIAX, TaKXKe CHIDKAICS y)Ke Mpu KoHmeHTparusax 0,5 u 1 mr/im, a mpu
KoHIeHTparusx 5 u 10 mMr/n 3t paznwaus 0putn goctoBepHsI (p<0.01).

Takum 00pa3oM, pe3yabTaThl MCCICAOBAHUI TO3BOJIMIN BBISIBUTH HEOJIHO3HAYHYIO
PeakKiuio 3MOPHOHOB U NPEIMIMHOK CEBPIOTH Ha JICHCTBHE JUCIIEPIEHTA.

Hamm  ucciieoBaHuss MO3BOJNIMIM  YCTAHOBHTH  MOJIUGUIUPYIOIIEE  BIMSIHUC
JIUCTICPTCHTa HA Pa3BUTHE 3MOPHOHOB CEBPIOTH, YTO COTJIACYETCS C JAHHBIMH JIPYTHX
uccienosarencit. Tak Hampumep, Tokcuyeckoe aeiictBue aucnepreHta Caukrona HC
0bLI0 00HapyskeHo Ha Artemia salina (0.1 mr/in), Ha peibax Menidia n musun Mysidopsis
[13]. JlabopaTopHBIC HCCIAeIOBaHUS MOKA3aH, YTO TTOBEPXHOCTHO-aKTHBHBIC BEIECTBA,
BXOJSIIKME B COCTaB AUCIEPreHTOB, MOTYT yBenuuuBarh koHieHTpauuto CITAB creipoit
He()TH B TOJIIIEC BOMABI, B Pe3yjIbTaTe BO3PACTACT TOKCHYHOCTH CPEIbl IO CPABHEHHUIO C
koHTpoJieM, He coaepxammM CIIAB [14, 15]. Hamuume B cpene CIIAB wm3mensier
XUMHUYECKUN COCTaB BOJbI U MOIU(MHUITUPYET MPOTEKAIONINE B HEH TIPOIIECCHI, B TOM YHUCIIC
YXYOIIaeT KUCIOPOIHBIA PEKMM M BIUSCT Ha JKU3HEACSITEILHOCTh THAPOOMOHTOB. Tak
HAIPUMeEp, [PH KOHIEHTPALMSIX 5—15 Mr/amM’ y psi6 TepsieTcsi CIM3HCTHI ITOKPOB, MPH
TIOBBIIIICHUN COJICPIKAHUS 3TUX KOMIIOHCHTOB MPOMCXOIUT KPOBOTCUCHHE KaOp, a Mpu
KOHLICHTpaIUsIX CBBIIIE 25 Mr/m° JICTCPreHTHI BBI3BIBAIOT THOETh MHOTHUX PBIO (IIs
IUIAHKTOHA 3Ta BeNMumMHa Om3ka k 1 mr/am’). B menpmmx noszax CITAB 3amepkuBaiot
POCT U pa3BUTHE THAPOOUOHTOB, YXYAIIAIOT YCBOCHHE MUTATEIbHBIX BELICCTB [16]
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Puc. 5. Vi3meHeHue uHIEKCa (OTHOLICHHE YMCIA BBIKJIIOHYBIIUXCS MPEUITHYNHOK B
OTIBITHBIX BapUaHTax 10 OTHOILICHUIO K MOKa3aTeNsiM KOHTpoJisi | — B MpEcHOi Boxe, H
KOHTpOJIS 2 — B COJIEHOIt 5 %o BOJIE)

Hamu Taxxke YCTAHOBJICHBI HCOJAHO3HAYHBIC 3(1)(1)CKTI>I I[Cf/iCTBI/ISI JAUCIICPIrCHTa Ha

pa3BUBAIOIINXCS SMOPHOHOB U MPEVIMYUHOK ceBpIOTrd. [Ipn HEOONBIINX KOHLEHTPALUIX
mucrieprenra  (0,1-0,5 wMr/m) nHaOmojanach HEKOTOpas TEHICHIUS CTHMYISIHN
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BBUTYTUICHUS TIPEVIMIMHOK, TOT/Ia KaK TPY MOBBIIICHUH COJIEPyKaHUs TOKCUKAaHTa B CpeJie
MIPOUCXOANUIIO CYIIECTBEHHOE CHI)KEHHE JTOTO IMOKa3aTeNst. DTO MOXKET OBITh CBSI3aHO C
B3auMojeiicTBueM o00ojoukun HKpel co CIIAB, wu3MeHeHuneM ee KOH(UTypaluy,
CMOCOOCTBYIONICH BBUTYIUICHHUIO MPeNTHInHOK. ClieyeT OTMETUTh, YTO B JAHHOM CITydac
MIPOSIBIISIETCS. HEJTMHEWHBIM XapakTep TOKCHUecKnX 3((eKToB, KOrjaa MpHu ONMpeneIeHHBIX
KOHIICHTPAIIMSIX TMPOUCXOJUT BBIPAKCHHOEC HW3MCHCHHE AaHAIM3UPYEMBIX MapaMeTpoB,
TOTJa KaK MpU JPYTHX, Jake OJU3KHUX M0 3HAUEHUIO, STOr0 He HaOmogaeTcs. BeposTHo,
uMeHHO KoHIieHTpamus 0,5 mr/n okaszamach 3(pQeKTHBHOH, KOTOpas CTHUMYJIHPOBaja
BBUTYIUICHHE JHYMHOK. [Ipm Oojiee HU3KMX KOHICHTpanusax 3¢hdeKT ObLI HEe CTOJb
BEIpaXXCH, a TpU OoJiee BBICOKMX HaOmroganmach oOparHas peakius. HeoqHO3HAYHOCTH
JNEHCTBHUSI JETEPreHTOB, BXOMSIIMX B COCTaB JUCIEPIeHTOB, IMOJTBEPKIACTCS
pe3ynpTaTaMH HWCCIENOBAaHWN JEWCTBUS JTHUX BEIIECTB HAa HSMOpHOreHe3 phi0: OHHU
YCKOpSUTM 3Tambl SMOPUOHATBHOTO Pa3BUTHS, HO TIOBBINIATH YPOBEHb CMEPTHOCTHU
JUYUHOK panxyxkHoil Qopenn Oncorhynchus mykiss [17]. Jpyrumu wuccriempoBateisiMu
Takke OBUIM OTMEYeHBl M3MEHEHHS aKTHBHOCTH OakTepuid W HapymIeHUS WX
JKU3HENEATEIbHOCTH TPU JEUCTBUM TMOBEPXHOCTHO-aKTUBHBIX BemlecTB [18]. B To ke
BpeMs JUCIEPreHT HE OKa3al CYIIECTBEHHOI'O BIUSHHS Ha JUHAMHKY BBUTYTUICHUS
MIPETMYUHOK CEBPIOTH, KOTOPast COOTBETCTBOBAJIa 0O0MM KOHTPOJIHHBIM BapHUaHTaM.

WNnas xapTmHa OBLIa OTMEUYEHA MPH WHKYOAIlMM TMPEIIMYMHOK B pacTBOpax
aucrieprenta. Ecnu MX BBDKMBAEMOCTh MpU  KOHIEHTpauuud BemiectBa 0,1-1mr/n
JIOCTOBEPHO HE OTJIMYaNach OT TOKa3aTeliell 00enx KOHTPOJBHBIX TPYyMI, TO TpHU
YBEIUYCHUH ConepkaHus BemectBa a0 5 m 10 Mr/a 3HadeHHs OBUIM JOCTOBEPHO
camwkensl  (p<0.01). W3 »storo cnemyer, dYTO MpeIMYMHKK OKa3aluch Oojee
YYBCTBUTCIBHBIMU K JICHCTBUIO JWCIICPrEHTa, YeM HKpa pbi0. DTO 0O0YCIOBICHO
3aIMUTHON (YYHKIHEH 000J0YKH HKPHI, KOTOpas MPEIOXPaHIeT PA3BUBAIOIIMICS 3aPOIBIIIT
OT HEONArompUSATHBIX BHEIIHUX (PAKTOPOB, BKIIIOUYAs TOKCHUKAHTHl aHTPONOTCHHOTO
MIPOUCXOXKJICHUS. PaHee MBI TakKe OTMEYalld, YTO YYBCTBUTEIHHOCTH MPEIIMYNHOK U
JIMYHMHOK PbIO K ACHCTBUIO HE()TH 3HAUYUTEIIBHO BBIIIE, YeM HKPUHOK [19].

JlucriepreHThl MpsSIMO M KOCBEHHO HAHOCAT Bpell THIPOOHMOHTAM, OCOOEHHO phIdaM U
WX PaHHHUM CTaJUsM Pa3BUTHSA. B 4acTHOCTH, HaJM4YWe B BOJE 3TUX BEUICCTB CHUXKACT
COJICp’KaHUe KHUCIOPO/Ia, HApYIIaeT ra30BbIii OOMEH, CBETOIPOITyCKaHue, u3MeHser pH u
coneHocTh. COBEpIIEHHO OYEBHUIHO, YTO YXYALICHHUE YCIOBUI Cpelbl OOMTaHHSA KpaiHe
HETaTUBHO CKa3bIBAaCTCSI HA paHHUX CTaAusIX pa3BuTUsS pb0. [loMuMo HempsMbIX
3¢ (ekToB, 3TH BelecTBa YMEHBIIAIOT MOBEPXHOCTHOE HATSHXKCHUE BOJIBI, YTO JIENacT
BO3MOXXHBIM  TIOTJIONICHWE  JIMYMHKAMH  JPYTUX  OPraHUYeCKHX  TOKCHKAHTOB,
MPUCYTCTBYIOMUX B Bojie [20].

Hedthr oxasbiBaeT kpaliHe HETaTUBHOC BIUSHHE Ha pa3BUTHE phIO Jake B
KoHIeHTparusax 3HaunTenbHo Hke [1/IK (0,05 mr/m): Tak Hanmpumep, TIpu KOHIICHTPAITAN
Hehtu B 10 pa3 mmwke I1JIK — 0,005 mr/n Ha 30-40 % cHmKaeTcsi OIIOAOTBOPSIEMOCTh
UKPBI OCETpa M CEBPIOTH, a KOJMYECTBO YPOMIUBBIX JIMYMHOK MOXeT nocturath 30 %
[16]. Ha »TomM ocHOBaHMH Mepbl OOpHOBI C HEPTAHBIM 3arps3HEHHEM SBISIFOTCS
aKTyaJlbHBIMA M BOCTPEOOBaHHBIMH, B TOM YHCIE pa3pabOTKa HOBBIX SKOJIOTHYECKH
0e30MMaCcHBIX IUCIIEPTEHTOB U CIIOCOOOB WX MpUMeHeHus [21].
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3AK/IIOYEHUE

PesynbTarhl WccenOBaHWA BIUSHUS JIUCIIEPIeHTa, TPUMEHSEMOTO JJIsi CHIDKCHHUS
MOCIIEAACTBUN HEe(TSAHBIX PAa3IMBOB, HA Pa3BUBAIONIUXCS SMOPUOHOB M BBIKIIFOHYBIIHXCS
MPEUIMYUHOK CEBPIOTH TO3BOJHIIM YCTAaHOBUTH, YTO BEIIECTBO OOJIee TOKCHYHO JUIS
NPENTUINHOK, YeM JIsi UKpbl. ECIIM 4HCio BBUTYMHBIIMXCS MPETHIMHOK CEBPIOTH MPU
WHKY0aluu B pacTBOpax TOKCHKAHTA HE OTIWYANIOCh B OIBITHBIX H KOHTPOJBHBIX
BapHaHTaX, JWHAMUKA BBUIYIUICHHS TaKXke OblIa OJWHAKOBOW, TO BBIKHUBACMOCTH
MPENTHIMHOK TIPH KOHIICHTpAITNH BemecTBa 5 1 10 M1/ ObuTa CyIeCTBEHHO HIDKE, UYeM B
KOHTposie. B 3ToM citydae 000JI0YKa WKPHI BBHITIOIHSCT 3AIMUTHYIO (QYHKIMIO, KOTOpas
MPEIOXPAHSET Pa3BUBAIOIIMIICS 3apOJBIII OT HEOIAroMPUsITHEIX BHEUTHUX BO3JCHCTBUH,
BBI3BAHHBIX TPUCYTCTBUEM JUCIEpreHTa B cpee. [IpeTMunHKy JIUIEHBI 3TOH 3allluThl,
U COBOKYITHOCTh (DaKTOPOB, CBSI3aHHBIX C YXYAIICHHEM YCIOBUH OOWTaHHA U
HETOCPE/ICTBCHHBIM BIIMSHUEM XUMHUYECKUX BEIECTB, BXOJAIINX B COCTAB JIUCIICPTEHTA,
MPHUBOJANT K WX MOBBIIICHHON ruOenu. IIpoBeneHne uccienoBaHUN TO OMPEACTICHUIO
TOKCHYHOCTH JIUCTICPTEHTOB HEOOXOAMMO Uit pa3pabOTKH HOBBIX DKOJOTHYCCKU
0e30MaCHBIX MPEMapaToB U METOJIOB UX IPUMCHEHHUSL.
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INFLUENCE OF DISPERSANT ON EMBRYONIC AND POST-EMBRYONOIC

DEVELOPMENT OF STELLATED STURGEON ACIPENCER
Rudneva I. 1.', Shaida V. G.>, Medyankina M. V.

'Marine Hydrophysical Institute, Sevastopol, Russia

2Company "EcoService-A'', Moscow, Russia

3Moscow State University of Technology and Management MSUTU. K. G. Razumovsky (First Cossack
University), Moscow, Russia
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The functioning of the oil and gas complex is associated with the use of a large

number of complex chemicals that are used in the process of drilling wells and possible oil
spills during its extraction, transportation and processing, which has an extremely negative
impact on marine aquatic organisms. To reduce the consequences of oil accidents, special
substances are used — dispersants, which are sprayed in the marine environment and help
accelerate the degradation of oil. At the same time, dispersants and their components are
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xenobiotic compounds for the marine environment and its inhabitants, therefore, the
assessment of their possible toxicity is an important and urgent problem for ensuring the
functioning of the oil and gas complex in the coastal zone of the seas and oceans. The
effect of a dispersant used in oil spills to reduce pollution of water areas was studied at
concentrations of 0.1; 0.5; 1; 5 and 10 mg/l on the survival rate of fertilized eggs,
prelarvae and the dynamics of their hatching of stellate sturgeon Acipenser stellatus in
fresh and 5 %o salt water The results observed, that hatching of prelarvae from eggs
incubated in dispersant solutions increased slightly in relation to the control at a substance
concentration of 0.1 and 0.5 mg/l, but then sharply decreased with an increase in the
concentration of the toxicant. Hatching of prelarvae at all studied concentrations of
dispersant occurred simultaneously with the control on the 5th day of incubation. In this
case, the maximum output of prelarvae from eggs was noted on the 6th day at a dispersant
concentration of 0.5 mg/l. The survival rate of hatched prelarvae in solutions of the
substance with a concentration of 0.1-1 mg/l did not differ from the control However, this
indicator was significantly lower (p<0.01) when kept in solutions with a concentration of
the substance of 5 and 10 mg/l. Therefore, our studies also allowed us to establish a
certain effect of the dispersant on the development of stellate sturgeon embryos. It was
found that at low dispersant concentrations (0.1-0.5 mg/l), there is a certain tendency to
stimulate the hatching of prelarvae, whereas with an increase in the content of the toxicant
in the medium, a significant decrease in this indicator occurred. This may be due to the
interaction of the shell of the eggs with the surfactant, a change in its configuration,
facilitating the hatching of prelarvae. Other researchers also noted changes in the activity
of bacteria and disruption of their vital functions under the action of surfactants. At the
same time, the dispersant did not have a significant effect on the dynamics of hatching of
stellate sturgeon prelarvae, which corresponded to both control variants. A different
picture was noted during the incubation of prelarvae in dispersant solutions. If their
survival at a substance concentration of 0.1-1 mg/l did not differ significantly from the
indicators of both control groups, then with an increase in the substance content to 5 and
10 mg/l, the values were significantly reduced (p<0.01). It follows from this that the
prelarvae were more sensitive to the action of the dispersant than the fish eggs. This is due
to the protective function of the egg shell, which protects the developing embryo from
unfavorable external factors, including toxicants of anthropogenic origin. Earlier, we also
noted that the sensitivity of prelarvae and larvae of fish to the action of oil is significantly
higher than that of eggs. The possibility of using fish embryos to assess the ecological
state of coastal waters in areas of intensive oil and gas production, as well as in the event
of emergency oil spills in water areas is discussed. this parameter. The possibility of using
fish embryos to assess the ecological state of coastal waters in areas of intensive oil and
gas production and well drilling is discussed. Conducting studies to determine the toxicity
of dispersants is necessary for the development of new environmentally safe preparations
and methods of their use.
Keywords: pollution, toxicity, water quality, oil spills, fish embryos and prelarvae.
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