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better digestion and absorption of nutrients. Tmasluscs try to compensate the harmful effects of
parasites on their organism.

It was established that the value of food digeldybalso depends on its type. The lowest value
of this index in uninfected moluscs noted for dlitjonous material of plant origin (poplar leaves),
average of 42,34 + 5,02%. The highest digestiboityhe food observed in lperegrafor leaves of
Alisma - 65,13 + 7,15%. Also it was marked a raggrowth of the value of this index in infected
animals. For example, it was marked the greatesiviyr for leaves Potamogeton (2 times in L.
peregra, slightly less - for leaves of poplar (1.3 timed.. patula).

It is observed the increasing of the trofologicalues of all indexes for all kinds of food for
moderate trematode infestations, that contributegshe intake of moluscs organisms sufficient
number of food material and its full absorptionisTis an important physiological adaptation, which
allows to Lymnaea to compensate to some extenthdrenful effects of the parasites on their
organisms.
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IOJIMOP®I3M BIOXIMIYHUX MAPKEPIB BUYKA-ITICOYHUKA
NEOGOBIUSFLUVIATILIS (PALLAS) B TIPUAYHAUCBKOMY
O3EPI KOTJIABYX

BUKOPUCTOBYIOUM METOM JIY)KHOTO €JIEKTpodope3y B IMOMIaKpUIaMIIHOMY Teji, 3MIHCHUIN aHai3
TEHETUYHOI CTPYKTYpH YrpyIloBaHHS Owuka-mmicounnka B o3epi Kornabyx. BuBueno wactotn
TEHOTHITIB Ta ajeiliB 3a JIOKyCaMHd TKaHMHHUX ecTepa3 Ta MioreHiB. [loka3aHO JOCTOBIpHY pi3HHITIO
MDK BUSBIICHUMH Ta OYIKyBaHUMH YaCTOTaMH TEHOTHITB IO mojdiMopdHMM jokycam. IIpoBemeHo
aHaJi3 010XIMIYHHUX MapKePiB Ta BUSABJICHO MOIIMOPGhI3M IS YOTUPHOX I'CHIB.

Kniouosi crosa: N. fluviatilis, buuox-nicounuk, nonyasayis, 2cenemuuna cmpykmypa, aneii, ecmepasu, Mio2eHu

B KOHTMHEHTAaNBLHUX BOJOWMax YKpaiHH, B TOMY YHCI TPUAYHAUCHKUX oO3epax, HalOUIbII
YKMCEIBHUM BUAOM cepen OmukoBux pub € omdok-micounux Neogobius fluviatilis(Pallas).Ileit Bux
BiJlirpae BayKJIMBY POJL B €KOCHCTEMax 03ep 1 MOXKe OYTH MOTEHIIIHHO MpOMHCIOBUM. [IpoTe #oro
BHYTPIIIHBOBHIOBA CTPYKTypa y Bomoimax IliBHiuHO-3aximHoro IIpudopHOMOp's, 30Kpema, B
NpUAYHAWCHKUX 03epaX, HUHI PAaKTHYHO HE BUBYCHA.

Pi3Hi €H3UMHI CHCTEMH IMPOKO BUKOPHUCTOBYIOTELCS SIK MapKepH MIiHJIUBOCTI, 32 TKHMH MO’KHA
JIOCITIDKYBATH TEHETHYHY CTPYKTYPY IOMYJIAIINA Pi3HUX BUIIB. BUBUEHHS €H3UMIB T03BOJISE BUSBUTH
CTYIIHb CHOPITHEHOCTI MK PI3HUMH yTPYIIOBAHHIMH, a TAKOX iX TMPHUCTOCOBAHICTh 1 UYTIIUBICTH 110
pI3HHX 30BHINTHIX YWHHWKIB. Bimomo, 1m0 iCHye IMHPOKWH Iiama30oH OiOXIMIYHOI MIHJIMBOCTI B
MOMYJIAMISIX Pi3HUX BHUIIB pub, y ToMy umcii i pogunn 6uukosux (Gobiidae) [To6posonos, ITunuyk,
1993; Kotze, van der Bank, 1998; Charles, 1999SitFa, Zhao Yan, 2011JlocmimkenHs y i
[apuHi € T0CTaTHRO akTyansHuMu [Ivanova, Dobrovolov, 2013amopos, Pagnonos, 2014;Kymikosa,
3amopoB Ta iH., 2015],ix pe3ynpraTii MarOTh 3HAYEHHS HE TiIBKU IS €BOJIOMIOHICTIB, a TAKOXK IS
TOCTIONIAPCHKOI JiSTTFHOCTI 1 €KOJIOTTYHOTO MOHITOPHHTY.
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Buxoznsuu 3 1poro, METO0 AOCTiIKEHHS OyJI0 MpOBEIEHHS aHalli3y TeHETUYHOI CTPYKTYpH
OnuKa-micoyHWKa NpuAyHalchKkoro o3zepa o KorTmaOyx 3a Jokycamu, siKi KOAYIOTh MHOXKHHHI
MOJIEKYJISIpHI popMu Oi0XiIMIYHHUX MapKepiB.

MarepiaJ i MeTOIH T0CTiTKEHD

IxTionoriyauii Matepian 3i0paHo cHiBpoOiTHUKaMH KadeapH Tiapobionorii Ta 3aranbHOi eKOJOrii
OpecpKoro HalioHaJIBHOTO yHiBepcuTeTy iMeHi I. I. Meunukosa. [ nociigkeHb BUKOPHCTOBYBAIN
0coOuH OMYKa-MicOYHUKA, K1 Oyiu BuiloBieHi B 03epi KotnaOyx Bocenn 2012p.

Jnis BUSBICHHS CHEKTpa MOJEKYISpHUX (opM OlOoXiMIYHMX MapKepiB BHUKOPHUCTOBYBAJIH
IHIUBiMyanbHI TOMOreHaTH M s30Boi TkaHuHM OwukiB (20 cammie i 20 camok). /[ns
eneKTpoopeTHYHOro  (pakioHyBaHHS  BOJOPO3YMHHUX  €cTepa3  BHUKOpPHCTOByBaIn 6%
nomiakpwiamigauii renb (ITAAT) 1 Oydepny cucremy — tpuc-6opar-EJITA [[Ipunuumnsr..., 2015].
EnexTpodopes mpoBoamIM B CHCTEMI BEPTUKAIBHOTO IIacTHHYATOrO reimo (po3mipu 140%120% Imm)
3a gonomororo amapaty VE4 (Pocis). I'enmp 1 po3niieHHS B eleKTpodopeTHdHid Kamepi
BuTpuMyBasin 12 roaun. Ilicns BBeaeHHS mpoO B KaMmepy, mpeenekTpodope3 NpOBOAMIN BIPOIOBK
20-30xB. 1o Bxomxkennsa bOC B ocnosuuit renb npu 80 MA. [licnsg uporo cuity cTpymy 301IbLIyBaIl
710 200MA. TTpe- Ta OCHOBHHIT €7IeKTPO(Ope3 MPOBOILTH B OXOIOIKeHOMY Oydepi mpu Temmeparypi 4 °C.

MeToan TiCTOXIMIYHOTO BHSBJICHHS MOJEKYJISpHUX (QOpPM C€H3MMIB B Tell — ecrepas,
nakrataerigporenasu  (JIJII'), wmanatnmerinporenasu (M) 1 wmioreHiB, micias NpPUIUHEHHS
enexkTpodopeTnuHoro po3aiieHHs, onucano B podoti JI. 1. Kopoukina [Kopoukwn u ap., 1977].
AJO3UMH Ta BapiaHTH I'eHiB, sKi iX KOAyBaJli, BU3HAYAJIH 32 eJIEKTPOPOPETUIHOIO PYXIUBICTIO: MEHII
pyximBHii ano3um no3Havanu sk S (Slow), a 6inem pyxmuswuii — sk F (Fast).[lns po3paxyHky 4acToT
TeHOTHINIB 3a JIOKycaMu Ol0XiMIYHUX MOJNIMOpPGHHUX MapKepiB y BHOiIpKkax pud BHUKOPHCTOBYBAIU
¢dopmyny Xapnui-BaiinOepra [Toupkuii, 2008]. CtyniHp BiJIOBIZHOCTI CHOCTEPEKYBAHUX YaCTOT
FEHOTUIIB 10 TEOPETHYHO OUiKyBAHHX NPOBOJWIM 3 BHKOPHCTAHHAM METOLy )° [ATpaMeHTOBa,
VYreBcbka, 2007].

Pe3yabTaTi A0CTiIKeHb Ta IX 00roBOpeHHS

[IpoBeneHHs sIKiCHOTO aHamizy ekcmpecii (EpMEHTIB €CTEepONITUYHOI CHCTEMH OWYKa-TCOYHMKA
MOKa3ajio, 0 HE3aJEKHO BiJ cTaTi pul, iX CIEKTp XapaKTepHU3yBaBCS HASBHICTIO I SITH OCHOBHHX
MOJIEKYJISIpHUX (POPM ecTepas, KOXKHa 3 SKUX, HalO1nbI IMOBIpPHO, KOAYETHCS PI3HUMH ayTOCOMHUMH
JIOKyCaMH, IO MO3HAuYeHI HaMH, 3TiTHO 3 aHOAHOK pyxowmicTio, sk Esl — Es5 [Shaklee, 1990]
Hocmimkenns enextpodoperpaM crektpy ¢opMm ecTepa3 OWYKIB [103BOJHMB 3HAWTH HAasIBHICTH
CHagKoBOrO MoiimMopdismMy TibKK s JOKycy 2. Jlng wmiel reH-eH3MMHOI CHCTEMH BHUSIBICHO IBa
AN03UMH, PYXJHBICTh SKHX YITKO PO3pI3HSIACSd B MOJIaKpWIaMiHOMY Teli B YMOBax JyXHOTO
enekTpodopesy.

BuBueHHs1 eneKTpoOPETUYHOr0 CIEKTpa MIOreHiB OWYKa-TCOYHUKA JJ03BOJUIO BUSBUTH
BEJIMKY KUIBKICTh ejnekTpoMopd wmiei ¢opmu OinkiB. BukopucToByroUM 3araJbHONPUHHATHA B
0i0XIMIYHIM T'eHETHI MiJXiJ «OJWH I'eH — onHa modapOoBaHa 30Ha remo» [Antyxos, CalMeHKOBa,
1972] moxHa OTpHUMATH MAaKCUMaJbHY OLIHKY JIOKYCIB, SIKi KOIYIOTh MIOreHH y pud. MakcuMalbHO
MOJXKJIMBA KiIBKICTh TaKHUX TCHIB 3TiHO 3 HAIIMMH JaHUMHU y OWYKa-TCOYHMKA CKiagana 12, nmpu
OMY HyMEpalilo NpOBOAMIM 3a CHaJaHHIM aHOIHOI PyXJIMBOCTI MOTUTIOBAHUX TPH eJIeKTpodopesi
OinkiB. Takuil mpuHOMI HyMmepaulii JOKyciB OiOXiIMIYHHMX MapKepiB € 3arajJbHONPUIHATUM Y
HONYJISLIHHO-TeHeTHYHUX TociipkeHHsax pub [Shaklee, 1990; Avise, 2004]loniMopdizm BHSBICHO
JUTst TOKyCiB MioreHiB 1, 3i 7.

OTxe, MOXXHa 3pOOMTH BHUCHOBOK, L0 HAasBHICTIO MOJIMOpQi3My B YIpyloBaHHI OWdka-
micoynrnka o3epa KoTiabyx xapakTepu3ylOThCSl TEHM ecTepa3 i MIOreHiB, TOMy caMme Li MapKepu
JOLITBHO BUKOPUCTOBYBATH B TIOAAJIBIIOMY, IIPH aHANi31 TEHETUYHOT BHYTPILTHBOBUIOBOI CTPYKTYpHU
BOT'O BUIY PHO.

Amnani3 cnektpy TkanuHHHX JI/II" Onuka-micouHnKa BHSBUB HasBHICTH JACKUIbKA (PEHOTUIIOBUX
KJIaciB, MPEICTaBICHUX TPhOMA MHOXHHHUMH MOJICKYJSIpHUMH (QopMmamu. BusBnenuid xapaxtep
PO3MOAiNIeHHsT 1303UMIB JIaKTATAET1IPOreHa3, 3TiAHO aHOJHOI PYXJIMBOCTI B MOJiaKpHUIaMiTHOMY
refi, BKa3ye Ha Te, 0 JaHuH PEepMEeHT € AUMEPOM, CYOOAMHUIIl IKOT0 KOJOBaHi 1BOMa T€HAMH.
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HocmimkeHHs: enekTpodoperpaM eKCTPakTiB M S30BUX TKaHMH OHMYKa-MiCOYHHKA 03€pa
Kotnabyx BusBuB HasBHiCTH I sitH i30popm MUI. Lle cBiguuth mpo Te, MmO AaHUH (QepMEHT
CKJIaJa€ThCsl 3 YOTHUPHOX CYOONMHMIB, SIKi KOAYIOTBCS JBOMa TeHaMu. B mocnigxyBaHOMY
JIOKaJiTeTTI OMUKiB MoJiMopdizMy 3a TeHamH, SIKi KOAYIOTh BKa3aHi MHOKMHHI MOJIEKYJISIpHI GpopMu
¢depmentis JIAI' i MAI' BusiBnieno He Oyno. Came ToMy, [UId aHamily TE€HETHYHOI CTPYKTYypH
yrpynoBaHHsa OMuKiB 3 o3epa KoTnabyx BUKOPHCTOBYBaU JIOKYCH €CTepa3 1 MiOTeHiB.

BuBueHHST YacTOT aneniB 3a JIOKyCOM ecTepasd 2 B JIOKaNiTeTI OMYKa-ICOYHUKA O3epa
Kotnabyx y 2012 poui BusiBuB, mo F-BapiaHT reHy 3ycTpiyaBcsl 3HaYHO YacCTille, 32 APYTHA aleib,
KU KOIye MEHII pyxoMmy (opMy M’ S30BOTO e€cTepoJliTHUHOro ¢epmenty pubd. Yactora F-anemto
TeHy ecTepasu 2 B TaHOMy JiokaiteTi ckianana 0,89,a yacrora npyroro reny Oyina Besoro 0,11 prc. 1).

AHai3 CreKTpy 4acToT anejel 3a MoJiMOpQHUMH JTOKyCaMH PO3YMHHUX M’ SI30BUX MPOTETHIB B
yrpynoBaHHi OMUKa-micouHnKa o3epa KornaOyx mokaszas, 1o 3a JJoKycoMm MioreHy 1 yactorta S-anemnto
Oyna 3nauno Buior (0,87)3a ananoriynuii nokasHuk apyroro anento (puc. 1). Yacroru aneneit 3a
JIOKycaMu MioreHiB 31 7 JOCTOBIpHO HE BiJPi3HUIMCH OJHI BiJ 1HIIHUX.

YactoTa
1,00 .—
0,80 4 -
0,60 -
s
0,40 A oF
0,20 - * —
000 - . B
mio 1 mio 3 mio 7 Es?2 Aneni

Puc. 1.YacToTu aneneii 3a moniMopHIUMH JIOKycaMH 010XiMIYHIX MapKepiB B
yrpynoBaHHi Onuka-micoyHuka o3epa Karnadyx B 2012p.

IpumiTka: * — Hy/IbOBA TilOTE3a O PIBHOCTI YACTOT aneseil BiaxuIsIach mpu y° > 3,84 P
=0,05). n=40
IlopiBHATBEHUI aHATI3 dYacTOT BHUABICHWX 1 TEOPETHYHO OYIKYBAaHMX TCHOTHITIB 32
moJTiMOp(HAMH JIOKYCaMH €cTepa3 1 MIOTeHIB TOKa3as, IO I1i TOKa3HUKHW B YTPyIIOBaHHI pub B 03epi
Kotrmabyx MOCTOBIPHO BiApI3HSIMCH 3a JBOMAa JIOKYCOM, SIKI KOAyBaJM MioreH 7 1 ectepazy 2
(rabm. 1).
Tabauys 1

Po310iT TEHOTHITIB 32 TIOTIMOP(MHUMHE JOKYCaMH 10 KOAYIOTh PO3YHMHHI M’ 130Bi Oinku (MioreHm)
B YTPYTIOBaHHIX OMYKa-TIiCOUHUKA

Yacrorta Yacrorta 2
T'enorun Jlokyc . X
(cmocrepexyBaHa) (ouikyBaHa)

S/S 0,05 0,01

S/F Es 2 0,10 0,18 3,95

F/ F 0,85 0,81

S/S 0,79 0,75 182

S/F Mio 1 0,16 0,23 ’

FIF 0,05 0,02

S/S 0,30 0,32

S/F Mio 3 0,50 0,50 0,02

FIF 0,20 0,18

S/S 0,19 0,27

S/F Mio 7 0,67 0,50 4,44

FIF 0,14 0,23

IIpumiTka: * — HyJIbOBA TIMMOTE3a O PIBHOCTI YACTOT B T€HEPATBHUX CYKYITHOCTSIX
Bixmsace nipu x> > 3,84 P = 0,05). n=40.
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3a {HIIMMH T€HAMH 3yCTPiYaJIbHICTh JOCTOBIPHUX BIAMIHHOCTEH MK CIIOCTEPEKYBAaHHMHU Ta
OUYiKyBaHUMH YacCTOTaMHU T'€HOTHUIIB He cnoctepiranu. Lle cBimuuTh mpo Te, mo naHa rpymna puo, 3a
omHuM 3 21 mocmimxyBaHOro reHy, Oyna HEBPIBHOBa)KEHOIO 1 Ha Hel MOINIM BIUIMBATH (HaKTOpH
JMHAMIiKH T€HETUYHOI CTPYKTYpH TomyJisiiid (mpupoaHuii 100ip, npeiid reHis, Mirpamii Tomo), aie ix

,Z[iIO Ha pI/I6 MO’KHa BBAXXAaTHU HE CYTTEBOLO.
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AHai3 reHeTH4HOI CTPYKTYPH YIpynoBaHHs Onuka-micounnka B o3epi Kotnabyx y 2012pomi 3a
JIoKycaMu O10XIMIYHIX MapKepiB BUSBUB HASIBHICTB TIOMiMOpQizMy mist 43 21 70cIiKyBaHOTO TeHYy.

B nocnimxyBanomy yrpynosanti pu6 amns nokycis MAI 1 JIII' He BigzHaueHo nomiMopQizMy.
[lopiBHSHHSA BHABICHHMX 1 OUIKyBaHHX, pO3paxoBaHuUX 3rigHO (opmynn Xapai-BaitaGepra,
4acTOT TEeHOTHIIB MO MOJIMOPPHHUM JIOKycaM IIOKa3alo HasBHICTH JOCTOBIPHOI PI3HHLI MixX
MU MOKa3HUKaMU B yrpyNOBaHHI OMYKa-MiCOYHMKA 3a JIOKycaMH MioreHy 7 i ectepasu 2. 3a
IHIIMMH JIOKYCaMH IIi MOKa3HUKH JOCTOBIPHO HE BiAPI3HSITUCS.
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Onecckuii HAMOHANBLHBIA YyHUBepcuTeT uMeHn . Y. MeununkoBa

IOJIMMOP®U3M BUOXNUMHNYECKUX MAPKEPOB BBIUKA-ITECOYHUKA
B ITPUAYHANCKOM O3EPE KOTJIABYX

Hcmone3yss METONl IIENOYHOTO 3NIEeKTpodope3a B IMONHAKPUIAMHIHOM Teje, IpOoaHaTU3WpOBaHa
reHeTH4YecKasi CTPYKTypa TPYNIHPOBKH Obldyka-iecouHuka B o3epe KarmaOyx. M3ydeHBl 9acTOTHI
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TEHOTHUIIOB U ajljleNiel MO JIOKycaM TKaHEBBbIX 3cTepa3 M MUOreHoB. [lokazaHO AOCTOBEpHOE OTIMYNE
MEXIY BBISIBICHHBIMU M OKHJAEMBIMH YaCTOTAMH T€HOTHIIOB 110 TOIUMOPQHBIM JokycaMm. [IpoBeneH
aHan3 OMOXMMUYECKUX MAapKEepPOB U OOHAPYKEH MOJIMMOP(YH3M ISl YETHIPEX TEHOB.

Kniouesvie crosa: N. fluviatilis, 6viuox-necounux, nonynayus, eenemuveckas cmpykmypa, aiienu, 3Cmepasol,
MUO2EHDL

V. Zamorov, D. Radionov, I. Khrystoforova, V. Kuce

Mechnikov National University, Ukraine

BIOCHEMICAL MARKERS POLYMORPHISM OF MONKEY GOBI NEGOBIUS
FLUVIATILIS (PALLAS) IN THE DANUBE LAKE KATLABUH

There is a monkey goby fish in continental Ukramigaters and Danube lakes. The most numerous
species among gobies fishes. Monkey goby is a coaiahdish. Therefor the purpose of researching
was identification polymorph loci in monkey gobmg®uping in Kotlabukh lake.

The material for researching was collected from l#&mikh lake in Autumn, 2012 by
Hydrobiology and General ecology department of @ddschnikov University.

The selection of the spectrum of molecular formsiochemical markers was carried out in
homogenates of muscle tissues of fish. For elebtiggiic fractionation of the molecular forms of
biochemical markers were used a 6% polyacrylamieleagd a Tris-borate-EDTA buffer system.
Identification of molecular forms of enzymes (easss, LDH, MDG) and myogen in the gel after the
end of electrophoretic separation was applied leynttethod of Korochkin. Less electrophoretically
mobile alosime was designated as S (Slow), and motsle-F (Fast).

A qualitative analysis of the expression of enzyraéshe monkey gobies heterolitic system
showed that spectrum was characterized by the mresef five major molecular forms of esterases,
each of them encoded by various autosomal locigdased by us, according to anodic mobility like
Es1-Es5. Electrophoregrams analysis of monkey gobpectrum of esterases forms revealed the
hereditary polymorphism only for locus 2. For tigene-enzyme system, two alozims were found
whose mobility was clearly different in the polyglamide gel alkaline electrophoresis.

The study of the electrophoretic spectrum of theogey showed a large number of electro-
morphs of this form of proteins. The maximum pokesitumber of such genes, according to our data,
is 12 for this species. The loci were numbered @ting to the descending anodic mobility of their
gene products by electrophoresis of proteins. Potpitism was found for loci of myogen 1, 3 and 7.
At the same time, the presence of different vasidat genes encoding multiple molecular forms of
MDH and LDH was not detected.

Thus, it can be concluded that the presence ofnpaighism in the grouping of the monkey
goby of Lake Kotlabukh is characterized by the gepné esterases and myogen, therefore it is
expedient to use these markers in future when amgythe genetic intraspecies structure of this fis
species. An analysis of the genetic structure ef ritonkey goby grouping in Lake Kotlabukh is
carried out. The frequencies of genotypes andeallat the loci of tissue esterases and myogen have
been studied. Comparison of the frequencies of typre calculated by Hardy-Weinberg formula at
polymorphic loci showed a significant differencetvieeen these parameters in the monkey goby
grouping at the loci of myogen 7 and esterase @thr loci these parameters did not differ sigaiily.

Observed the genetic structure of monkey gobiesupging by method of alkaline
polyacrylamide gel electrophoresis in the lake &atlh in 2012. Studied the frequency of genotypes
and alleles at loci tissue esterase and miogeresviSthe significant difference between detected
and expected frequencies of genotypes in studywmignmorphic loci. Analyzed the biochemical
markers and founded polymorphism for four genes.
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