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DKCHEePUMEHTATIBHO W3YYeHbl BO3MOXKHbBIE PEaKLMM Ha CBET JIMUMHOK UEPHOMOPCKOrO rpeOHEBHKa
Mnemiopsis leidyi 1ByX BO3paCTHBIX TPy (TIEpBblE-UETBEPTHIE CYTKH U OJIHA-/IBE HEJIE/IH TOCIIE BBLTYII-
JeHus). JIMUMHOK MOMeIlaau B EMKOCTb ¢ MOPCKOH BOJIOH, B KOTOPO# ¢ MOMOILBI0 UCTOYHHMKA CBETA
¥ HENpo3payHoro (hoHa CO3/1aBaji CBETOBBIE BE 30HBI (CBET U TEHb); KOJIMYECTBO JUUMHOK PETUCTPU-
pOBaJIM B Kak/I0W 30HE B TEUEHHE Yaca Iocie Havala skcnepumenTa. [lokasano, uro B cpeaneM 77 %
JIMYMHOK, HAXOJAIIMXCSA Ha PaHHMX CTAJMAX Pa3BUTHsA (TEPBbIC-UETBEPTHIE CYTKM), UEPE3 Yac MUTPU-
PYIOT B TEMHYIO 00J1acTh. BbICKa3aHO MpernookeHne 0 HaTMUMK OTPULIATENILHOTO (POTOTAKCHUCA Y paH-
HUX JIMUYMHOK Mnemiopsis leidyi. [lonoOHble peakiuu y Gojiee B3poCIbIX JIMUNHOK (OfIHA-/1BE HEJIENN)
HE 0OHapYKEHBL.

Kirouesblie cioBa: Mnemiopsis leidyi, TpeOHEBUK, TNUMHKH, (DOTOTAKCHUC, MUTPALIUH

['peGHEBUKM — MJIAHKTOHHBIE XMILHBIE jKeJIeTe Ible MOp-
CKMe KUBOTHble. Bugy Mnemiopsis leidyi OTHOCUTCS K OT-
pany JlonacTeHOCHBIX, MPeJCTaBUTEM KOTOPOTO IepeIBU- my"a""“a\‘
ralTcs 3a CYET CO3/JaHUA TOKA BOJIbI IPeOHBIMM IUIACTHHA-
MU, c(pOpPMUPOBAHHBIMU U3 pecHUUeK. CHHXPOHHOE JIBU-
’KeHHe PeCHUUEK KOOPAMHUpPYeTCsl HepBHOH cucTeMoit [6].
Kowmmiekc aGopaibHOrO OpraHa — OCHOBHasi CEHCOp-
Has CTPYKTypa rpeOHeBMKa; OH KOHTPOIMpPYET JBUKEHHE
1, BO3MOXKHO, IBJISIETCS CBETOBBIM CEHCOPOM.

Passutue Mnemiopsis leidyi — TipsMOe, OJJHAKO IOCIIe
BbUTYIUIEHNS IMYMHKA [IPOXOAUT LIMAMIIHIHYIO IUIAHKTOH-
HyI0 cTaauio (JuiHa Teaa — oT 0,3 ¢M (1IpH BBUTYIIIEHUN)
10 3 cM); IMUMHKa 00/1a/1aeT Napoii JUIMHHBIX BETBALIMXCS
LyTajiell ¥ akTUBHO Nepe/IBUraeTcs B To/me Boasl (puc. 1).  p oy Mnemiopsis  leidyi
ITo MEpE CBOETO pa3BUTUA JIMUYMHKA MHEMHUOIICHCA I'Ipl']06- Ha MepBbIE CYTKH IMOCJIE BBUIYIIICHUS i
peTaeT 0COOCHHOCTH OPraHU3ALMH, MIPUCYIME NIONOBO3PE-  Fig, 1. Mnemiopsis leidyi larvae on the first
a0t ocodu (ot 3 o 15 cm): pemyumpylorcs mynaisiia, — day after hatching
HOSIBJISIIOTCS] XapaKTepHbIe [UIMHHbIE JonacTu [4].
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CoBpeMeHHbIE CHCTEMATHKU CUMTAIOT TPEOHEBUKOB «CECTPUHCKUM TaKCOHOM» [0 OTHOLICHHIO
KO BCEM OCTaJIbHBIM MHOTOKJIETOYHBIM )KMBOTHBIM; Pa3BUTHE X HEPBHOM U MBILLIEYHON CUCTEM YHHMKAJIb-
HO [3]. BbisiBlIeHHe HaaMuus MOBEJSHUYECKUX PeaKlMil JMUMHOK rpeOHEeBUKOB Ha U3MEHEHHE OCBEIEH-
HOCTHU Ba’KHO [UIS1 TIOHUMaHUS pabOThl 3TUX CUCTEM.

Panee [IIHuiiepom ¢ coaBTopaMu [5] IpOBeEH BCECTOPOHHUI aHAJIN3 M€HOB, YYaCTBYIOLIUX B IIPO-
W3BOJICTBE U MONIOLIEHNH CBETa y IMUMHOK Mnemiopsis leidyi; IOKa3aHO, YTO SKCIIPECCUS I'€HOB OICHHA,
YYacTBYIOIMX B BOCIIPUATHU CBETa, IIPOMCXOUT B allUKaJbHOM CEHCOPHOM OpraHe, a IMEHHO B HEpB-
HBIX LIMJIMApHBIX KJIeTKax. Tak:ke BbISIBJIEHA COBMECTHASA JIOKAIM3ALUsA SKCIPECCUU TeHOB (POTONPOTEHHA
1 JIByX T€HOB OIICHHA B pa3BUBatoLIMXcs (orouutax Mnemiopsis leidyi. ABTOPbI IIPETOJIOKUIH, UTO CY-
ILIECTBYET CBA3b MekK/1y OMOTIOMUHECLIEHIIMEH 1 (POTOTAKCHCOM Y TPeOHEBUKOB, M (DOTOLIUTBI, BEPOSATHO,
He TOJIbKO M3JIy4aloT, HO ¥ BOCIIPUHUMAIOT CBET [5].

ITo pe3synabraTam uccieoBaHuA [ 1], BBICKa3aHO NPEAMOJIOKEHHE, YTO OAHUM U3 (paKTOPOB, CTUMYJIU-
pytouux Mnemiopsis leidyi K COBEpILIEHHIO BEPTUKAJIbHBIX MUTPALUii, ABIseTCS] n30eraHue sipkoro ce-
Ta (cBbime 10 MKD-M~2.cek™!). YCTaHOBIIEHO, UTO MUIpaly B TOJIIE BO/Ibl COBEPIIAIT TOJIHKO MeJ-
Kue rpeOHeBUKHU (10 22 MM). ABTOpbl CUMTAIOT, UTO KUBOTHBbIE MOJHUMAIOTCS B BEPXHUE CJIOM JIMIIb
B TEMHOE BpeMs CYTOK BCJle]l 3 NMUILEBBIMU OObEKTaMH, a B IHEBHBIE Yachl OIyCKAIOTCS HUAe, niberas
COJIHEUHOTO CBETA.

CBefieHnii 0 J1aDOPAaTOPHBIX IKCHEPUMEHTaX I0 MCCIEJOBAHMIO peakluii rpeOHEBUKOB Ha CBET
B JIUTepaType HaMu He OOHapYKEHO.

Llenp JaHHON pabOTBl — M3YUMUTh BIMSIHUE OCBEIEHHOCTU Ha MOBEIEHUE JMUMHOK IpeOHeBUKa
Mnemiopsis leidyi.

MATEPUAJI U METO/IbI

Bapocibix ocobeit Mnemiopsis leidyi oTOUpann B MOpe C IPUYaIbHOIO COOPYKEHHUS aKBapHaJIbHOTO
kopmyca PUL] MTuBIOM Ha Bbixozie u3 O6yx. Kapantunzas (r. CeBactonoss) B ceHTa0pe 2019 r. JKUBOTHBIX
JOCTaBJISUIM B JIAOOPATOPUIO, IOMEIIAIN B S-TUTPOBbIE EMKOCTH ¢ MOPCKOii BoJoii (5—7 ocobeit Ha OfIHY
€MKOCTb) M OCTABJISUIM Ha HOUb B 3aTeMHEHHOM nomellieHun. Haytpo HaOmojanu nosiBjieHue Aull u -
YMHOK. B niepBble CyTKH mociie BBUIYIUIEHUS JTMYMHOK IepeMEIaI ¢ MOMOLIBIO UIIETKU B OTAEJIbHBIE
CTEeK/ISIHHBIE CTaKaHbl 00bEMOM 0,5 J1. DKCIepUMEHTHI TPOBOANIN HA IMYMHKAX HA PaHHUX CTalusX pas-
BUTHSA (BO3pacT — OT OJIHUX [JO UETHIpEX cyTOK). X copepkaiu B MOPCKOH BOJEe KOMHATHOW TeMIepa-
Typhl (+22 °C); KOpMOBble OOBEKTbI He BHOCHIM. [IJ151 Ka&IOTO CJIEAYIONIEro OnbiTa OTOMpaIM JTMUHHOK,
HE yYaCTBOBABLIMX B SKCIIEPUMEHTAX paHee.

Haz nctounnkoM cBeTa Ha MaToBOe CTEKJIO MoMellaIi Mailyio yawky Ilerpu (quamerp — 10 cM, Bbico-
Ta — 1 cM), 3aN0/IHEHHYI0 (PUIBTPOBAHHOM MOPCKOM BOJOH. B KauecTBe HCTOUHMKA CBETa UCIIOJIb30BaIH
CBETOMO/HBII 3JIEMEHT, YCTAaHOBJIEHHBII HAa PacCTOSHUM, NPY KOTOPOM BOJA B YalllKe HE HarpeBajach.
IMoj yalKky nojK/ia/ApIBali YEPHbIN HENPO3pauHblil (POH Tak, UTOOBI OJHA €€ MOJIOBHUHA Obljla 3aTeMHEHa,
a BTOpasi 0CTaBaJIach MOJHOCTHIO OCBELEHHOM (puc. 2). Ha rpaHune cBeT — TeHb YCTaHABJIMBAJIM HEIPO-
HULAeMYIo MeperopoAky U3 mactuka. [lomemamm 20 ITMYMHOK MHEMHOIICHCA CO CTOPOHBI OCBELIEHHOM
4acTy, 3aTeM youpaiu neperopoaky. Hadmoaanu 3a noBeieHreM JIMUMHOK B TeUEHHE Yaca MocJle Havaia
9KCIIEPUMEHTA, MOACUMTHIBAIN UX KOJMYECTBO B TEMHOM U OCBEILEHHON YaCTAX YallKU. DKCIEPUMEHTHI
NPOBOAMIIA B TeUEHUE YETBIPEX JHEH Mocjie BbUIYIUIEHUS JIMYMHOK, 110 5 TIOBTOPHOCTEN B KakK/Ible CYTKH;
Bcero — 20 3KCIEpUMEHTOB.

B 110-m peiice HUC «IIpoceccop Boasuuukuii» (4-20 oxktsaops 2019 r.) B A30BCKOM MOpe IJIaHK-
TOHHOI1 CeTBIO y1aJI0Ch 0TOOpaTh H0JIee KPYMHbIX JIMUMHOK, pa3MepoM oT | /10 2 cM (MpeAnoIoKUTeIbHbIi
uX Bo3pacT — 1-2 Heflenn). I3yueHue peakuuil Ha CBET [TPOBOJMIIN IIPU TeX Ke YCIOBUSAX SKCIIEPUMEHTA
B 1abopaTopuu 6uopa3zHooOpa3us 1 (PyHKLIMOHAILHON TeHOMUKHM MupoBoro okeaHa (Janee — bu®I'MO)
Ha 0opTy cyzHa; Bcero — 10 3KCnepruMeHTOB.
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Meperopopgka
Yawka Metpu

& o JNInunHkn|mHeMuoncuca
C MOpcCKon Bogon

TemHbIn GOH OcgellyeHHasA obnacTb TemHbI GoH OcgelyeHHasa obnacTb

Puc. 2. Cxema 3kcniepuMeHTa. | — Havasio sKkcrepuMeHTa: yaika [leTpu ¢ Mopckoii Boj10ii oMelieHa Hajl uc-
TOYHHMKOM CBETa, TMOJ| MOJIOBHHY YAIKU TOMIOKEH TEMHBI (pOH, Ha rpaHMIlC CBET — TEHb YCTAHOBJIEHA
THePEropo/Ka, JIMYMHKA MHEMHUOIICHCA TIOMELIEHbl B CBETIIYIO 0071aCTh. 2 — 3KCMO3ULMSA JUUMHOK B YaIlKe
©e3 neperopo/IKu B TEUEHUE Yyaca 110CjIe Hayaa KCIepUMEHTa

Fig. 2. Scheme of the experiment. 1 — start of the experiment: the Petri dish with seawater is placed above
the light source, a black opaque background is placed under one half of the dish, a partition is installed
at the light — dark border, Mnemiopsis larvae are placed in the light area. 2 — exposure of larvae in a dish
without partition for one hour after the start of the experiment

PE3VJIbTATBI 1 OBCYKIEHHNE

Habmoaenus 3a noBeJieHHeM JIMUMHOK, HAXOAAIIMXCS HA PAaHHUX Tamnax pasBUTHUS, B TeUeHHe 4Ya-
ca rocJie HayaJla KCrIepuMeHTa MoKa3ajd, YTo Ha MPOTSKEeHUH NepBbiX 30 MUHYT JIMUMHKH MUTPUPYIOT
10 BceMy 00BbEMY yalllKy, a uepe3 | yac okoso 77 % yXomaT B 3aTEMHEHHYIO 00J1acTb, n30erast apKoro
cBeTa (Tadm. 1).

Taomuua 1. o JUUMHOK, HAXOMLIMXCS B TEMHOI 30He vamku [letpu uepes | wac mocne Havama
IKCIIEPUMEHTOB

Table 1. Percentage of larvae in the dark area of the Petri dish within one hour after the start
of the experiments

Bospact 1MumMHOK, n Jlo1s1 TMYMHOK, HAXOSALIMXCS B TEMHON
CYTKH 30He, %
1 5 85
2 5 64
3 5 76
4 5 83
3a Bcé Bpems 20 77

Peak1ys Ha N3MeHEeHHe OCBEIEHHOCTH Y IMYMHOK, HAXO/IAIIMXCSA HA PAHHUX CTaJUAX Pa3BUTHUA, TIPO-
ABJIIETCS HE MTHOBEHHO, a C TeueHHeM BpeMeHH. Pe3koe M3MeHeHHe OCBEeIEHHOCTH 3aIlyCKaeT KacKajl
BHYTPEHHUX (DU3MOJIOTMYECKUX U OMOXHMMUUECKHX TPOLECCOB KMBOTHOTO, HA KOTOpBIE 3aTpaunMBaeTCs
onpezienéHHoe BpeMs. M3BecTHO, UTo MexaHn3M (POTOTaKCHCa BCeX YKapHOT BKJIIOYAET TPH OCHOBHBIX
oTamna [2]: 1) noroleHye cBeTa U epBUYHbIE peakly B (poTopeLienTopax; 2) npeodpa3oBaHue CTUMYJIOB
¥ 1epesiauy CUTHAJIOB K JIBUTaTe/IbHOMY amnmnapaty; 3) u3MeHeHUe JBHAKEHHUS.
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Takum 00pa3oM, MOKHO MPEANOI0KUTb, UTO IMYUHKU Mnemiopsis leidyi Ha paHHUX 3Tarax pa3BUTUS
00J1a/1al0T OTPULIATENIbHBIM (POTOTAKCHCOM.

Jln1s1 Gonee B3pOC/IBIX JIMYMHOK HE YaJI0Ch AOCTOBEPHO YCTAaHOBUTh HAJIMUME Peakllu Ha cBeT. B oa-
HUX SKCIIEPpUMEHTaX IMPAKTHUUYECKU BCE TMUMHKHA MUT'PHUPOBAIA B TéMHyIO 00J1aCTh YaIlIKK B TEUEHHUE yaca,
B IPYIr'uX — 3aHUMAIA BECb 00BEM UAIIIKU U He NepeMEIAIUCH Jaxe 10 IMMPOUIECTBUU JABYX 4aCOB I10CJIE
HayaJia SKCrIepUMeEHTa.

B cBs3u ¢ Tem, uTO IMUMHKU Mnemiopsis leidyi coBeplIalOT BbIpakeHHblE BEPTUKAIbHblE MUTPALIU
B BOJHOIi TOJIIE, BO3MOXKHO, 00jee KPYMHBIM JIMUMHKAM JUIsi CBOOOJIHOTO NepeMelleHUs] He XBaTaeT
o0béMa Boapl B uaiike [letpu. [{/1s1 BBISIBICHHS] UX BEPOSITHBIX PeaKlMil Ha U3MEHEHHUe OCBELIEHHOCTH
HEeOoOXO/IMMBI JpyTHe YCIIOBUS SKCIIEPUMEHTA.

Paboma evinoanena 6 pamkax zocyoapcmeennozo 3aoanus PUL HUnBIOM no memam «CmpykmypHo-
PYHKUYUOHANLHAS OP2AHUAUUSA, NPOOYKMUGHOCMb U YCMOUMUBOCMb MOPCKUX Neaazuveckux sxocucmem» (Ne zoc. pe-
aucmpayuu AAAA-A18-118020790229-7) u «3akonomepHocmu hopmuposanust u aHmponozeHHas mpaucgop-
Mauyus ouopasHoobpasus u ouopecypcos Azoeo-Uepromopckozo oaccelina u opyeux paiionos Muposozo okeana»
(Ne z20c. pezucmpanyuu AAAA-A18-118020890074-2).

BaarogapHocts. ABTop Gnarofapur Bejl. uHxeHepa Jadoparopun bu®I'MO ®ULL MeBIOM Kupuna M. I1.
32 0TOOP U JIOCTABKY B JJa0OPATOPHUIO B3POCIIBIX 0COOEH rpeOHEBUKOB; COTPYAHMKA oT/ea ITaHKToHa PUL] UHBIOM
Houenko B. C. — 3a orbop mmumHOK MHemuornicuca B 110-m peiice HUC «IIpodeccop BomsHuikmii»;
c. H. ¢. naboparoput Bu®I'MO k. 6. H. KpuBenko O. B. — 3a 1leHHbIe pEKOMEHJAIMK [IPH HATTMCAHUU 3aMETKH.
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RESPONSE OF MNEMIOPSIS LEIDYI LARVAE TO LIGHT INTENSITY CHANGES

Iu. S. Baiandina

A. O. Kovalevsky Institute of Biology of the Southern Seas of RAS, Sevastopol, Russian Federation
E-mail: sepulturka@mail.ru

A possible response to light of larvae of Black Sea ctenophore Mnemiopsis leidyi of two age groups (first
to fourth day and one-two weeks after hatching) was experimentally studied. The larvae were placed
in a Petri dish with seawater, in which two areas (light and dark) were created using a light source
and a black opaque background. The number of larvae in each area was recorded for an hour after the start
of the experiment. It was found that on average 77 % of the early stage larvae (first to fourth day) migrated
to the dark area after an hour. We hypothesized that Mnemiopsis leidyi early stage larvae have negative
phototaxis. Similar response of the older larvae (one-two weeks) was not recorded.

Keywords: Mnemiopsis leidyi, ctenophore, larvae, phototaxis, migration
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