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B menom cremyer OTMETHTh, YTO HAaKOIUIGHHE pBHIOAMH TSKEIBIX METaNIOB SIBISETCA
AKTUBHBIM, PETYJUPOBAHHBIM W TKaHEBO-CIleU(PHUUECKHM MporeccoM. WHTEHCHMBHOCTH 3TOTO
npoliecca 3aBUCUT OT KOHLIEHTPAIMU MeTajia B BOJE, €r0 CTPOCHHS U XUMHUYECKHX CBOHCTB, (PU3UKO-
XUMUYECKHX OCOOEGHHOCTEW BOJHOHM cpenpl, a Takke OT (PU3MOJOr0-OMOXMMHYECKOW aKTHBHOCTU
opranusma pbio.

Kmouesvie cnosa. 6oonast cpe()a, JHcene3n, HaKonjieHue, kapn, wyxKka

O. O. Rabchenyuk, V. O. Khomenchuk, B. Z. LyavtiZ, Kurant

Ternopil Volodymyr Hnatyuk National Pedagogical Wamisity, Ukraine

THE ACCUMULATION OF IRON IN ORGANISM OF FRESHWATERISHES UNDER HIS
HIGH CONTENT IN WATER ENVIRONMENT

The accumulation of iron in organism of freshwdtsines under action of higher content in water (2
and 5 MPC) was investigated. It was shown, thatgtleatest quantity of iron is contain in liver and
gills of carp and pike. Also the great quantityiadn is located in kidney of pike. In muscles of
investigated species of fishes concentration af i small, that attest about distribution between
organs of this element.

The clear interconnection between content of metaissues and it concentration in water is
not shown. Analysis of test results affirm about@fic regularity of tissues distribution of iromé
about peculiarity of it accumulation to depend ondtional peculiarity of organs and tissues.

It is shown, that accumulation of heavy metalsish forganism is active and regulated tissue-
specific process. The intensity of this processeddp to the concentration of the metal in water, it
building and chemical property, physical and chenpeculiarity of water environment, and also of
physiologo-biochemical activity of fish organism.
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METAJI-IENIOHYBAJIBHA ®YHKIISI METAJIOTIOHEIHIB
BE33YBKH ANODONTA ANATINA (LINNAEUS, 1758) 3A BILJIUBY
HA OPI'AHI3M IOHI3YIOUOI PAJTIAIUI

IIpoBeneno mocmimkenus posmominy meraniB (Zn, Cu, Cd)y TkaHHHaX TpaBHOI 3aI03M Ta 310ep
MOJIOCKIB 0e33y0ku Anodonta anatim 3a yuacrti meranorioneinie (MT) 3a BIUIMBY Majoi 031
(2 MI'p) iowizyrouoi pamiamii Ha opradisM. BcTaHOBIIEHO, 1[0 Y TKAHWHI TPAaBHOI 3aJI03HM OTIIPOMIHEHHX
MOJIFOCKIB ICTOTHO 3pocTa€e BMicT ZN Ta 3MenIyersest BMicT CuTa Cd,a Zn-nemonyBaibHa 31aTHICTh
MT 3meniyerbes. Ipodins emrornii MT 3a3Hae 3MiH y 000X TOCTIHKEHUX TKAHHHAX.

Kmouoei crosa. memanomioneinu; 080CmMyaKo8i MOAIOCKU; iOHI3yIOHA padiayis

Cepen 6arathox Mmpo0sIeM pamiamiitHoro 3a0pyIHeHHs, K BHHUKIH Ticisa aBapii Ha YopHOOUILCHKIiH
AEC, mnponoHroBaHuii e(pekT BUIPOMIHIOBaHHS MAaJMMH J03aMU Ha OI0JIOTiYHI CHCTEMH €
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MaJIOJIOCTIIKeHNH, 0COOMMBO Ha Oe3xpeOeTHHX. 30KpeMa, BIH MOXE CTOCYBATHCS IEPEBUIICHHS
aJIaNTaIliifHOTO MOTEHIIIATY KUBUX OPraHi3MiB MO0 MOUTKOIKYBAILHUX YHHHHKIB JOBKLULIA [S].

Bimomo, 110 ABOCTYJIKOBI MOJIOCKH XapaKTepU3YIOTHCS BUPAXKECHOI METaJ-ICTIOHYBaIBHOIO
3naTHicTiO. [IpyoMy piBHI HaKONMMYEHHS METaJiB B iX OpraHiaMi BiZoOpaXyloTb HE TUIBKU
KOHIICHTpAIil0 3a0pyIHIOBadiB y AOBKULI, a W iX O10IOTiYHY AOCTYHHICTH AJISl KHBHX OPTaHi3MiB,
sIKa JIGKHTh B OCHOBI TOKCHYHOCTi. BinTak, BBakaloTh, IO PiBHI aKyMyJALii 10HIB MeTaliB y
MOJIIOCKAX € KOPEKTHUMH OioMapKepaMH y OLIHII €KOJOTTYHUX PU3UKIB Y BOIHHX ekocuctemax [1-3].
VY KiIiTHHaX HaJIMIIOK METaJiB LUHKY, KyIpyMy Ta KaIMil0 aKyMyJIO€ MeTal-IelNOHYBalbHUU Ta
cTpec-iHayKoBaHHH npoTein MeTanoTionein (MT).

MeToro OCTiIKEeHHsI cTana OLiHKa aJanTHBHOTO MOTEHIIaly IBOCTYJIKOBOTO MOJIOCKA O
BIUIMBY MaJIoi 103M pafiauii Ha npukiaai GpyHkioHansHOI akTuBHOCTI MT.

MarepiaJ i MeTOIH T0CTiTKEHD

JocnipkyBany JI0pociti 0coOMHHM JTBOCTYNKOBOro Mmoitocka Anodonta anatina(Linnaeus, 1758)
niamerpoM Myluti 01m3bko 8 cM i Macoto 42-471. MonrockiB BizOupany 3 yMOBHO YUCTOI MiCLIEBOCTI
(c. IBauiB, Bumie M. TepHominb y BepxHiid nuisHIi p. Ceper), sKa HAICKUTH 0 30HU 3 MiHIMAILHUM
piBHeM paniamiiiHoro 3a0pynHenHs (1o 10 mxP/rox), mo BimnoBifae MpUpOIHBOMY pajialiiHOMY
¢oHy 3rigHO AaHUX TeEpHOMIIBCHKOrO OO0JIACHOTO JIA0OPAaTOPHOTO ILIEHTPY JEpXKCaHEHiACTyXOu
VYkpainu.

dopmyBany [1Bi TPYIU MOJIOCKIB — OJJHa KOHTPOJIBbHA, 1HIIA MiAJaBalach i pagioOakKTUBHOTO
ompomineHHs y m03i 2vl'p (Jocmig). OnpomiHEeHHs 3miMCHIOBAIM OJHOPA30BO 3 JIOTIOMOTOIO
pentreiBebkoro anapary PYM-20 (@ac exkcnosunii — 2 ¢). Excro3umnito mpoBoawin B 0€3BOTHOMY
CepelOBHILI y TUNIACTHKOBUX KOpoOKkax. MomrockiB nociimkyBanu uepe3 14 ni6 micist onmpoMiHEHHS.
MT TKaHMH MOJIOCKIB BHIULSIIM IIISIXOM Tefb-QiNbTpanii po3YrHy TEPMOCTAOUIBHUX CIIONYK SIK
omucaHo y [2]. 3aranphuit BMicT MetaniB (Zn, Cu, Cd)y tkanmHax Ta ¢pakuisx MT momockiB
BUMIpIOBaJIM TICJsl CHIAIIOBaHHS 3pa3KiB y MEperHaHili HITpaTHIM KWCIIOTI B crhiBBigHOmEHHI 1:5
(maca:00’em). BiporifHicTh BIAXHJICHHS IBOX PsAIB 3HAUCHb OOYMCIIOBAIHM 3 BUKOPUCTaHHS t-TecTy
CThIOZCHTA.

Pe3yabTaTi A0CTiIKEeHD Ta IX 00roBOpeHHS

BruB 10HI3yI090T0 BUIIPOMIHIOBaHHS HE BUKJIMKAB CMEPTHOCTI MOJIOCKIB MOPIBHSHO 3 KOHTPOJIEM.
OTtpumaHi pe3ylibTaTd MiATBEPIKYIOTH iHPOPMALiI0 PO PE3UCTEHTHICTh ABOCTYJIKOBHUX MOJIOCKIB
A. anatim no manux 103 pagiauii [S]. Posmoain ¢popm TepmMocTadinbHUX MPOTETHIB MOIOCKA 32 T'ellb-
xpomatorpadii IpeAcTaBIeHO Ha PUCYHKY.

Y KOHTPOJILHUX TBapWH CIIOCTEPIra€ThCsl KIACHYHWUE pO3MOAIN Ha 1B (pakmii, 3 SKHX
HHU3BKOMOJICKYJIsipHa BianoBigae MT-BmicHii ¢pakmii 3a Hu3kow o3Hak [2]. g ¢paxumis 3
MOJIEKYJISIpHOIO0 Macoro 0mu3pko 10 k/la y 000X TKaHMHAX BiAMOBia€ KPUTEPisIM TEPMOCTAOLIBHOCTI
Ta THIOBUM Xxapaktepuctukam Y D-criektpy (BuCOKHMit moka3HKK ciBBinHomeHHss D254/D280).

3a nii ioHI3yr04Oro BHUMPOMIiHIOBaHHS Yy 1031 2 MI'p cmocrepiraeTbest Aedopmarisi mpodimato
emouii i3 3MiHOIO 00’eMy Buxoay (pakiii, MmO CBIIYUTH MPO O3HAKH T'€TEPOTEHHOCTI, SIKI MOXKYTh
OyTH BUKIHMKaHI OKHCHMMH MOAM(DIKamisMH MONEKYJIHM TpOTeiHy. AHAaNi3 CHEKTPalIbHUX O3HAK
TEpMOCTA0UILHUX MPOTETHIB CBITYUTH PO HASIBHICTH THIIOBUX 03HAaK MT-BMmicHoi dpakuii (puc. B, I')
AK y TpaBHiH 3a103i, Tak 1 y 390pax KOHTPOJIbHOI Ta AOCHiAHOI Ipyml. BusHaueHHs ckiaay MeTaliB y
MT Ta TKaHHHI CBIIYMTH, IO 32 Jii i0HI3yr0uoi pagiamii crocTepiraloThCs iCTOTHI 3MiHHM Y BMICTI Ta
CIIBBiJJHOILICHH] BCIX IOCHIPKyBaHHX MeTaniB (Tabn.) . BigTrak, y MOJIOCKIB JOCHIAHOI Tpymu y
TpaBHIH 3a7031 BMICT LMHKY 301IBIIYETHCS, IO MOEAHYETHCS 3 BHUBUIBHEHHsAM iHoro 3 MT Ta
3MEHIIICHHSM JICTIOHYBaJIbHOI 31aTHOCTI mpoTeiniB 3 5%y koHTpodi 10 2,3%B mocimii. Pazom 3 tum,
MT onpomiHEeHHX MOJIOCKIB €(peKTHBHIIIE aKyMyJIIOIOTh KyIIPYyM sIK B TPaBHil 3a1103i, TaK i B 310pax,
TOJIi SIK 3araJbHUI BMICT KYIIPyMY, & TAKOXX KaaMil0 Y TKAHWHAX CYTTEBO 3MEHILIYETHCA.
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Puc. Ipodoimi emonii (A-TpaBHa 3am03a, b-3s16pa) Ta Y®-criekrpu (B-TpasHa 3a103a, I'-
3s16pa) 3a remb-po3noaiabyiil Xxpomarorpadii Ha cedamexci G-50TepMocTabinbHOTO
€KCTPaKTy TPaBHOI 3aJI03H 1 3510ep ABOCTYJIKOBOIO MOJIFOCKA 3a Jii paji0aKTHBHOTO
BunpoMintoBaHHs (mo03a 2 MI'p). [Ipumitka. Crpinkamu (Puc. A, B) Bkazaro 06’ eM
(VdV,) emonii mapkepis: 1,0—ximorpuncunoreny (25,8x/1a), 1,3—miormo6iny (17,0
k/a), 1,5 —mmuroxpomy ¢ (12,3x/a), 1,7 —yoikeituny (8,6k/a), 0,96 —oxucHenmii -
nanmor incyiny (3,4x/{a); Ve —o6’ em emrortii, Vo —30BHimmHi# 06’ em remo. BMTB —
BIJIIIOBi/1a€ BUXOAY BUCOKOMOJIEKYIIApHOI (pakiiii, MT-10 —¢paxiis 3 M, 10k/la.

Tabauys

Po3monin MerainiB y TKaHMHAX Ta METaJOTiOHETHAX TPABHOI 3aJI03H Ta 350€p ABOCTYIKOBOT'O MOJIIOCKA
Anodonta anatingLinnaeus, 1758)koHTpo:i Ta 3a Jii Ha OpraHi3M 10HI3yI04Oro BUINPOMiHIOBAaHHS
(P), mxr/r Bonoroi Tkanunu (%, 4acTKa Bij 3arajibHOTrO BMicTy), M+m, n=3

.. Bwmict y MeranoTioHeinax,
3arajpHuii BMiCT . !
Meranu I'pymu (%, gacTka Bijl 3aTaJIBHOTO BMICTY)
TpasHa 3a5103a 3s0pa TpasHa 3a5103a 3s0pa
1,25+0,28 1,27+0,29
c Konrpoib 2,25%0,02 2,13+0,07 (55,6%) (59.6%)
. 1,41+0,06 1,20+0,02
* * L ’ 1 1
Hocmiz 1,79+0,04 1,34+0,07 (78.7%) (89,5%)
1,40+0,02 3,2040,23
. Konrpoib 28,00+5,01 91,64+£15,25 (5%) (3.5%)
. 1,04+0,12* 3,3240,19
* ’ ’ ’ ’
Hocnin 46,06+3,57 93,5+4,77 (2,3%) (3,5%)
1,13+0,11 1,28+0,22
. KouTpois 1,44+0,16 1,34+0,20 (78.5%) (95,5%)
. 0,88+0,02 0,72+0,11
* * L ’ ’ 1
Hocmiz 1,16+0,06 0,74+0,12 (75.9%) (97.3%)

[IpumiTka. * — BIAMIHHICTh Mi’K KOHTPOJIEM Ta JOCIHOIO TPpyIoro Biporiana, p<0,05
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3 niTepaTypHUX JKEPE BiJOMO IPO AOCTIKEHHS e()eKTUBHOCTI JIenoHyBaHHS MeTaniB MT 3a
Iii1 10HI3YI0YOT0 BUNIPOMiHIOBaHHS y MUIII 33 BIUIMBY PEHTT€HIBCHKOTO BUIPOMiHIOBAaHHA y Jiama3oHi
o3 Bix 1 mo 80 I'p. ¥V miit poboti Oyno moBeneHo, Mo piBeHb excrnpecii MT-1 He moB’s3aHui i3
nepeposnoziiom MeramiB y ckiaagi MT [4]. [Ipore y Hamomy AOCHi/DKCHHI BifgaieHi HACIiIKH
OJTHOPA30BOT0 ONPOMIHEHHS Y MOJIIOCKA MPOSBIISIOTHCS SIK AUcOaIaHc MeTajiB, BTparta 3gaTHocTi MT
aKyMyJIIOBaTH IIMHK, [0 MOXXE II03HAYaTHCS Ha 3AaTHOCTI OpraHizMy QoOpMyBaTH aJanTHBHY
BIJIMOBib HAa BIUIMB HECHPHUITIMBUX YMHHUKIB CEpEOBHUILA ICHYBaHHS Ta MOSICHUTH MOJEKYJSIpPHI
peakuii, y TOMy 4YMCIi 1 BiJIOBib OKMCHOTO CTpPeCy Ha Jil0 BUIpoMiHIOBaHHs [2, 5]. Ponb
nucOanancy NMHK/KynpyM y TkaHuHaX Ta MT IBOCTYJIKOBOTO MOJTIOCKA JUTst (JOPMYBaHHS aJanTHBHOT
BIJIMIOBi/Ii OpraHi3My 3a Jii HU3bKHX 103 pajialii norpedye AeTaabHIIIOTO JOCITIIKCHHS.

BucHoBku

[IpoBeneHe HOCTIKEHHS MMOKa3aJlo, 1[0 METal-ACMOHYBaJIbHY (DYHKIII0 METaJOTIOHETHIB MOIIOCKA
Anodonta anatinalLinnaeus, 1758Mo)xHa BUKOPHCTOBYBATH SIK HecnenugiuHuid Oiomapkep uis
OLIHKM 3'SICYBaHHS HACHiJKIB BIUIMBY 1OHI3yIOUOTO BHIIPOMIHIOBAaHHS B YMOBax MPHPOJHOTO
CepeIOBUILA.
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TepHONONBCKUN HAIIMOHAIBHBIN MeJarorndeckuil yauBepcuTeT uMenu Branumupa ['HaTioka

METAJUI-AENTIOHUPYIOIIAS ®YHKINA METAJUIOTUOHEMHOB JIBYCTBOPYATOI'O
MOJUTFOCKA ANODONTA ANATINAIPU JEMCTBUU NOHU3NPYIOIIETI'O U3JTYYEHU A

[IpoBeneno uccienoBanue pacnpeaeneHus merawioB (Zn, Cu, Cd)B TkaHAX MUIEBAPUTEIHHOM
xeJe3bl 1 kabp MoJuTiockoB 0e33yOku Anodonta anatia ¢ ydactuem meranotnonennuB (MT) mpu
BO3JCHCTBUM Maiol 103bl (2vl'p) MOHM3MpYIOLICH pagualiyd Ha OPraHW3M. YCTAaHOBJICHO, YTO B
TKaHU THIIEBAPUTEIbHON JKele3bl OOJTy4YEeHHBIX MOJUTIOCKOB —CYIIECTBEHHO YBEIUYMBACTCS
cogepkanne Cu m Cd, a Zn-zenonupyromas ¢ynkuus cnocoonocts MT ymenbiaercs. [Ipodunb
smounu MT npereprieBacT H3MEHEHHUS B 00€MX UCCIIETOBAHHBIX TKAHSX.

Kniouegvie cnosa. memannomuoneunsl, 08ycmsopuamue MOJTOCKU; UOHUSUPYIOWee U3TYYeHUe

[. V. Yurchak
Volodymyr Hnatiuk Ternopil National Pedagogical Usisity, Ukraine

METAL-KEEPING FUNCTION OF METALLOTHIONEINS IN THE MUSSEL ANODONTA
ANATINA UNDER THE EFFECT OF IONIZING RADIATION ON HE ORGANISM

Freshwater organisms are exposed to multiple aptigenic stressors including chemical pollution
and warming that can affect health of the resideganisms and their responses to novel challenges.
Among the many problems of radioactive contamimatibat arose after the Chernobyl accident,
prolonged effect of small doses of radiation onldgiral systems is one of modt unexplored,
especially in invertebrates. We investigated thiectfof in situ exposure history on molecular
responses to ionizing radiation, in unionid mollkisknodonta anatina Bivalve mollusks are
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characterized by highly expressed properties taraatate excess of metals. In the cells the excless o
metals (Zn, Cu, Cd) is accumulating in the metdfdsing and stress-induced proteins
metallothioneins. The aim of the present study teasvaluate the adaptive capacity of these proteins
in the freshwater bivalve mollusk under the expegorlow dose of radiation.

Bivalve mollusk from relatively pristine area wegposed to 2 mGy X-ray radiation followed
by 14 days of recovery (R-group) or to control atinds (C-groups). The pristine (reference) site
was located in a forestry area in the upstreamqof Seret River near the village Ivachiv away
from the sources of industrial contamination. Anizing radiation could be considered as a novel
stressor for the mollusks from this area.

Effects of ionizing radiation did not cause bivalmllusk mortality compare with controls.
Results confirm information about the resistancbighlve molluskAnodonta anatinao low doses of
radiation.

The distribution of metals (Zn, Cu, Cd) in the dittee gland and gills tissues of the mussel
Anodonta anatim with the participation of metallothionein (MT) undéhe effect of low dose of
ionizing radiation (2mG) on the organism was eviddalt was established significant increase in the
level of Zn and decrease of Cu and Cd levels anbidding ability of MT in the digestive gland of
the irradiated mussels. The elution profile of MSTahanged in both tissues. Analysis of spectral
characteristics thermostable proteins indicates ghesence of typical signs of MT-containing
fractions in the digestive gland and the gillsha tontrol and experimental groups.

To summarize, this study showed that metallothiomeharacteristics in the bivalve mollusk
can be used as a nonspecific biomarker for asgedbim effects of ionizing radiation in the
environment. Further studies will be devoted to rgponses of specimens from the areas subjected
to the suspected effect of radiation

Keywords: metallothioneins, bivalve mollusk, irratibn
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