HAVKOBI 3AITMCKHU TEPHOITUILCHKOT'O HAILIIOHAJIBHOTO TIEJATOTTYHOTO
VHIBEPCUTETY IMEHI BOJIOJUMHUPA THATIOKA. Cepis :Biomoris. — 2012. —
Ne2(51). — C.87-91.

YK [594.38:575.2](28)(477.41)

JI. I. TYIKOBY, E. B. IBIOBEHKO!, T. B. IMHKUHA?Z, JI. C. YEIIUT'A®, A. B. HABAPOB*
1I/IHCTI/ITyT ruapoomonornn HAH YkpaunHsl,

np-T ['epoeB Cranunrpaaa, 12, Kues, 04210, Ykpanna

Z}KI/ITOMHpCKI/Iﬁ HallMOHAJIBHBIN arpO3KOJIOTHYECKU YHUBEPCUTET,

Crapwrii 0yneBap, 7, XKutomup, 10008, Vkpauna

SHanmoHa bHBIH aBHAIIMOHHBI YHUBEPCUTET,

np-T Kocmonasta Komaposa 1, Kues, 03058, Ykpauna

‘T CHIIIT «YeproOGbUIbCKHII pagrodKkoorndecknii neatp» MUC YkpauusL,

yi. llIkonbHas, 6, YepnoOsuts, 07270, YkpanHa

IPPEKTBI XPOHUYECKOI'O HU3KOA030BOI'O OBJIYYEHUA Y IPECHOBO/JIHBIX
MOJLJIFOCKOB YEPHOBBLILCKOM 30HbI OTYY )KIEHU S

AHAIM3UPYIOTCS [UTOTCHETHYECKUE, TeMAaTOJOTHYECKHe, PENpPOAYKTUBHBIE W MOP(OJIOrHYECKHE
MOKa3aTeNny NIPECHOBOAHBIX MOJITIOCKOB UepHOOBUIBCKOM 30HBI OTUYKAeHUS B repuoa 1998-2010 r.r.

Kniouesvie cnosa: npecnogoonvie monntocky, Hepnobvinbekas 30Ha omuysicoeHus, paouoHyKIuOHoe
90g, 137
3azpaznenue, S, ' Cs, 00308ble HA2PY3KU, XPOMOCOMHbBIE Abeppayuu, 2emorumpa

3aMKHYTbIe€ BOJOEMbI 30HBI OTUYXKICHHSA IMPOAOJDKAIOT XapaKTEPHU30BaTbCS BHICOKUMH YPOBHSIMH
PaAMOHYKIUAHOTO 3arps3HEHHs, HECMOTpsS Ha 26-IeTHWH NepuoJi MHUHYBIIMN IIOCIE aBapuu Ha
YepuaoObuibckold ADC. TIpu 3TOM KOHIEHTPHPOBAaHHE PaJMOAKTUBHBIX BEHIECTB BOJHON OmOTON
MOXET OOYCIaBIMBAaTh KPUTHYECKHE [1030BbIe HArpy3KH HA OpPraHM3MBbl, 00JaJaioline BBICOKHMH
ko3 duIMeHTaMH HAKOIUICHHUS PAJAHOHYKIHJOB W/WIM OOWTAIONIME B DKOJOTHYECKHX 30HAX C
TIOBBIIICHHBIMH YPOBHSIMHU BHEIIHETO 00TyueHHs. [[peCHOBOJHBIE MOJUTFOCKH CIIOCOOHBI HAKAIIIMBATh
NPAaKTUYECKH BCE PaIMOHYKIHMIBI, NMPHUCYTCTBYIOLIME B cpelde oOWTaHus, a Oyaromaps BBICOKOM
Oouomacce, 3TUM O€CIIO3BOHOYHBIM NPUHAIJIEKHUT Ba)KHAs POJIb B IPOLECCAX AKKYMYJSLUH U
OMoceVMEHTAIlM  PaJMOAKTHBHBIX BEIIECTB B IPECHOBOJHBIX JKocucTeMax. (OCHOBHBIM
J103000Pa3yIoIUM PauOHYKIUIOM Ul MOJUTIOCKOB 30HBI OTUYKJICHHS B HACTOSIILIEE BPEMS SIBIISIETCS
%0Sr — XuMudeckmil aHANOr KAIbIHS, HAKAIUTMBAIONIMIACA B PAKOBMHAX M, B 3HAYMTEIIBHBIX
KOJIMYECTBAX, MPUCYTCTBYIOIMINI B TOHHBIX OTIIOKEHHIX BOJIOEMOB.

Matepuaj 1 MeTOAbI MCCIe0OBAHNI

OcHOBHBIE HCCIeN0BaHUs BbINOJIHEHH B nepuox 1998-2010 r.r. Ha cnemyromux BojoeMax 30HbBI
OTUYXIeHHs: 03. A30yunH, SIHOBCKMiA 3aTOH, Bojoembl KpacHeHckodr moiimbel p. [Ipumste —
Kpacuenckast crapuia, ozepa ['mybokoe u [lanekoe-1, a taxxke peku Yk (c. Uepeau) u [Ipunsrs
(r. YepnoObuts). B kadecTBe  KOHTPOJBHBIX  BOJOEMOB ISl  CPaBHHUTEILHOTO  aHAJM3a
LHUTOT€HETUYECKUX, T'eMaTOJIOTUYECKUX, MOP(POMETPUUECKUX U PENpOAYKTHBHBIX MOKa3aTesei
WCTIOJIB30BANIN P 03€p ¢ (OHOBBIMU YPOBHSAMHU PAJAUOHYKIHIHOTO 3arpsi3HEHUS, PACIIONIOKEHHBIX B
r. KueBe u ero okpectHoctsx — Beipimia, ["'omoceeBckoe, Omeuens, [Tuabupha, a Taxxke p. Terepes
(r. )Kutomup). OCHOBHBIM OOBEKTOM paJAWOOHONOTHYECKUX HMCCIENOBAHUH OBbLT  MPYIOBHK
oObIkHOBeHHBIH Lymnaea stagnalis (L.).

W3mepenne yaenbHONH aKTUBHOCTH 137CS, 90Sr, 238Pu, 21Am B pobax MOJUTIOCKOB U
MOITHOCTH BHEIIHEH JI03bl Y-M3ITyYeHHs BBITIONHSIM TPU MOMOIIM METOJMK H3JIOKEHHBIX B pabore
[1], oueHKy MOLIHOCTH MOTJIOIMIEHHOW A03bI OT MHKOPIOPHPOBAHHBIX B TKAHAX M COJEPXKAIIMXCS B
BOJC DAJAMOHYKIHMJIOB MPOBOAWIM IO Meromuke [2]. Jlnsg uMTOreHeTMYeCKUX WCCIeI0BaHUMI
UCIIOJIb30BAIIM AMOPHOHBI NPYJI0BUKA OOBIKHOBEHHOTO NPEUMYIECTBEHHO HA CTAaJHH TPOXO(POpHI U
Benurepa. GuKcanuo MaTepraia OCyIeCTBISUIM Ha MecTe 0TOopa Ipod CMEChI0 STHIIOBOTO CIIUPTA H
nensHoH ykcycHou KucioThl (3:1). OkpacKy HHMTOJOTHMYECKHX MPENapaToB BBITOMHIN 1%—HbIM
alleTOOpPCeMHOM. AHaJIM3 4acTOThl abeppaluii XpoMOocoM B IpenapaTax IPOBOAMIM B KJIETKaxX Ha
craausx aHadasbl U Tenodaszel Muro3a [3]. I'emaTonmormueckue HMCCIETOBAHUE BBINOJIHSIN C
WCIIOJIb30BaHUEM MAaHTHUMHOW JKMIKOCTH MOJUIIOCKOB, (pukcupoBanHO# pacTBOopoM Kaphya.
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[IpenapaTsl OKpamuBaiu a3yp-303MHOM 10 PomanoBckomy-I'mmza [4]. AHanM3 COOTHOIICHUS
Pa3IMYHBIX TPYII FEMOLUTOB U UX KIACCH()UKAINIO BBIMOIHSIN 0 METOAUKE [5].

Pe3yabTaThl ncciiefoBaHnii M UX 00Cy:KAeHHe

MoIIHOCTh TNOIVIOIIEHHON 03Bl Ul B3pPOCIBIX MOJUIIOCKOB 32 CYET BHEIIHMX U BHYTPEHHHX
WCTOYHUKOB OOJy4eHHUs 3a TEPHOA HCCIeJOBAaHNH PETMCTPUPOBAIM B CIEAYIOMIMX AWANa30Hax: 03.
I'my6okoe — 30-85; 03. A30yuun — 18-27; o3. Jlanekoe-1 — 12-20; fnoBckuii 3aton — 6-12;
p. Ipumste — 0,5-0,7; p. ¥x — 0,3-0,5; xourposshbie Bogoembl — 0,03-0,04 MxI'p/u.

BrImonHeHHbIE IUTOTCHETHYECKHE HCCIECAOBAHHUS CBUACTEIBLCTBYIOT O TOBBIIICHHOM YypPOBHE
abeppanuii XpOMOCOM y TPYJOBUKOB M3 3aMKHYTBHIX BOJOEMOB 30HBI OTUY>KACHHUS 110 CPABHEHHUIO C
MOJUIFOCKaMH  KOHTPOJIBHBIX ~ 03€p. 3a IEepuoJl HCCIENOBAaHMN  HauOONbIIME  3HAYCHUS
3aperucTpUpPOBaHbl sl OECIO3BOHOYHBIX 03. [ myOoKoe, B KiIeTKaXx KOTOpPBHIX 4YacToTa abeppanuil B
2001 r. mocrurana 27%, uto Goinee yem B 10 pa3 mpeBbIIacT YPOBEHb CIIOHTAHHOTO MyTareHesa s
BOJHBIX OpraHm3MoB. CpeaHue 3HaueHHS AJIS MOJUIFOCKOB M3 HamOoJiee 3arps3HEHHBIX 03ep 30HbI
OTUYXKACHHUS COCTaBIsLIN okoso 23, 21, 20 u 18%, coorBercTBeHHO Tt 03ep A30yumH, Jlanekoe-1,
I'my6okoe u SIHOBCcKOro 3aToHa. DMOPHOHBI MOJUTIOCKOB B pekax Y3k u [IpUmsaTs XapakTepr30BalInch
CPaBHUTEJILHO HEBBICOKUM CPEJHHM YpPOBHEM aOeppaHTHBIX KJIETOK, KOTOPBIA COCTaBIISI
cooTBeTCcTBeHHO 2,5 m 3,5%. I MOMUIIOCKOB KOHTPOJIBHBIX 03€p A3TOT IOKa3aTeNb PaBHSICA B
cpeareM okoio 1,5%, ¢ MakcuManbHBIMU 3HaYeHUSIMU 10 2,3% (puc. 1).
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Puc. 1. Yacrora xpoMocoMHbIX abeppaiuii y sMOproHoB L. stagalis B Bomoemax 30HbI OTUYKACHHS U
o3zepax r. Kuesa B nepuozg 1998-2010 r.t.

Ha mnporsixkennn 1998-2010 r.r. oTmMeyeHa TEHACHLMS CHHXKEHHS YacTOTBI XPOMOCOMHBIX
abeppanmii B dMOpHOHAaX IPYJOBHKOB, OTOOPaHHBIX B 3aMKHYTBIX BOJIO€Max 3OHBI OTUYKJCHHSI.
BEITIONTHEHHBI  pEerpecCHOHHBIN aHANN3 HMMEIOIIUXCSl JaHHBIX TMO3BOJII TOJYYUTh TMPOTHO3HBIE
OLIGHKM CHMKEHHS YacTOThl XPOMOCOMHBIX a0eppaluid y MOJUIIOCKOB HMCCIIEAYEMBIX BOJIOEMOB JI0
crioHTaHHoro ypoBHs (2,0-2,5%) [6], mpucymiero BoAHBIM OpraHM3MaM B YCIOBHUSX €CTECTBEHHOTO
pamuanmonHoro ¢Qona. Ilo HammM JaHHBIM, B 03epaX, pAaCHOJOKEHHBIX Ha TEPPUTOPHU
neBoOepexHoi moiMbl  p. [lpumsare (03. I'mybokoe wm 03. Jlamekoe-1), Hambosee 3arps3HEHHOU
PaIMOHYKIU/IaMH, CIIOHTAHHBIA YPOBEHb YaCTOTHl XPOMOCOMHBIX a0eppaluii MOXXeT ObITh TOCTUTHYT
B 60-x—70-x ronax, a B SIHoBCKOM 3aToHE U 03. A30yuuH — B 20-x—30-X rojgax TEKyIIero CToJIeTHUsI.

Haunbonee BBICOKYIO JOCTOBEPHOCTh HWMEET OSKCIOHEHIMAIbHAS JKCTPAINOJISIHS JIaHHbBIX,
MOTY4eHHBIX 32 |3-7IeTHHil HepHOA s MOIUIFOCKOB 03. A36yunmn (R® = 0,758). PesymbraThl
BBIYUCIICHUN I IPYTHUX 3aMKHYTBIX BOJIOEMOB UMEIOT HEBBICOKYIO JOCTOBEPHOCTH alMpOKCUMALIUU
(R2 = 0,196, 0,384 u 0,488 coorBeTcTBeHHO A1 03ep I mybokoe, Jlamekoe-1 u SIHOBCKOTO 3aToOHA),
OJTHAKO 3aCIy)KHBAIOT BHHMAaHHSA, MOCKOJBKY IPOTHO3 YacTOTHl XPOMOCOMHBIX aleppauuii ams
SHOBCKOTO 3aTOHA IOAOOEH TAKOBOMY JUISl 03. A30y4YHH. A MOCKOJBKY 3TH BOJOEMBI UMEIOT CXOAHBIC
TEHJEHIIMU IPOLECCOB CaMOOYMILEHHUS 3TO MOXET BIUSATh Ha JAMHAMHMKY 4YacTOThl XPOMOCOMHBIX
abeppanuii y MoJtiockoB. B o3epax I'myOokoe m [anekoe-1 Ooiee MeaJIeHHBIC TEMIIbl CHIKCHHS
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4aCTOTHl XPOMOCOMHBIX a0eppaiuii MOTYT ObITh 00YCIIOBIIEHBI OCOOCHHOCTSMU JUHAMUKHU YICITHbHOM
aKTUBHOCTH pAJHOHYKIUJOB B KOMIIOHCHTAaX 3KOCHUCTEM, CBHJICTCIILCTBYIOIIAE O CTarHaIuu
aBTOPCAOMITUTAITMOHHBIX TIPOIIECCOB Ha OJaMOMPOBAHHOH TEPPUTOPHH JIEBOOCPEIKHON ITOWMBI
p. Ilpunsaru.

CpaBHUTENBHBIA  aHANMM3 CcOCTaBa (OPMEHHBIX  3JEMEHTOB TeMOJIMM(BI  TPYJAOBUKA
OOBIKHOBEHHOTO TIOKa3all, 9TO Y MOJUIFOCKOB M3 3aMKHYTHIX BOJOEMOB 3O0HBI OTUYXICHUS OIS
MEpPTBBIX arpaHyionuToB aocturaet 43.8%, a xommdgectBo ¢aromutoB — 45,0%. AHamOTHYHEBIE
MOKA3aTeId Y MOJUTFOCKOB W3 KOHTPOJIHBIX BOJIOEMOB OBUIM 3HAYHMTEIBHO HUMXKE M COCTABUIIM
COOTBETCTBCHHO B cpefHeM okoiio 5,3 u 4,2%. KomudecTBO MONOABIX aMEOOIUTOB Y MOJUIFOCKOB
30HBI OTYY)XIOEHHS ObUIO, HAO0OOPOT, HEeBBICOKMM — 10 20%, B TO BpeMs Kak y MOJUIIOCKOB
KOHTPOJIBHBIX BOJI0OeMOB nocturasio 89,6% (puc. 2). B menom aHamu3 (OPMEHHBIX 3JIEMEHTOB
MaHTHIHOHN KHJIKOCTH MCCJICIOBAaHHBIX MPYTOBUKOB CBUACTEIBCTBYET O CYIIECTBEHHOM HM3MCHCHUH
cocTaBa reMoM(pbI MOJITIOCKOB M3 HanOOJIee 3arpsi3HEHHBIX 03€P 30HBI OTUYKICHHS.
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Puc. 2. CocraB popMeHHBIX JIEMEHTOB MaHTUIHOM KHUJIKOCTH MPYJOBUKA OOBIKHOBEHHOTO B
BojioeMax 30HBI OTUYXKACHUS U KOHTPOJIBHBIX BogoeMax B 2007—2008 r.r.

Ha nporsskennn 2009-2010 r.r. aHanu3upoBaii MOPQOIOTHYECKUE TOKA3aTeN W HAIW4IHe
aHOMaJIMH KJIQJOK NPYyJOBHKa OOBIKHOBEHHOTO: JECIUPAIN3ALINIO HIIH CIa0yI0 CIMPATU3aLHIO TSKa C
AWLEBBIMM  KalCyJlaMH; MHOTOPSIIHOCTh Pa3MEIICHUs SIMLEBBIX KaICyJl B CHHKAICYJE; DPBIXJIOE
pasMeleHne SUIEeBbIX Karcyll; CIBOCHHBIE SHIEBBIC KaICYJbl, MHOTO3UTOTHOCTh SIHIIEBBIX KaICyIl;
AUIEeBBIE Karcyabl 0e3 3UroT; 3UTOTHl BHE CHHKAICYI;, SHIEBbIC KaIlCyJbl OOJBIINX WM MEHBIINX
pa3MepoB, a TaKk)Ke HEeMPaBUIbHOHN (opMEI (TalIL.).

Tabauya

Moponornyeckue moka3aTelid ¥ TepaToreHHbIe HapYIISHUs KIaI0K IPyTOBUKA OOBIKHOBEHHOTO B
Bozoemax 3oHbI oTayxaeHus B 2009—2010 r.r.

IToka3arenb Komrponp | ~HOBCKHI Osepo Osepo Osepo Pexa
p 3aTOH I'mybokoe | [lanekoe-1 | A30yuuH IIpunste

fd[iidI/IHa CHHKAIICYJIBI, 33,5 26,3 30,0 27,8 31,3 31,8
JlnnHa siineBbIx 1,35 1,16 1,29 1,22 1,22 131
Karcymi, MM
KonnuecTBo stifrieBbIX 106 75 93 89 101 99
KaricyJi, 9K3.
AHOMANUU pa3BUTHS 08 236 92 24 16 o

STMTIEBBIX Karcyi, %

[Ipumeuanue: * — aHaTU3 HE MPOBOIILIIH.
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B pesynbrare BBIMOJHEHHBIX HWCCIEIOBAHUN OTMEUYEHO, YTO MOP(OIOTHYECKUE IOKa3aTeIn
KJIaJI0K MOJUTIOCKOB M3 BOJIOEMOB 30HBI OTUYKJICHHS JOCTOBEPHO HUXKE KOHTPOJbHBIX. B MMIakTHBIX
BOJHBIX OOBEKTAaX 3aperMCTPUPOBAH BBICOKMH MPOLIEHT CIEAYIOIIUX THIIOB aHOMAIHUN: OTCYTCTBUE
SALIEKIIETKA B SHIEBOM Karicyje; ciabas chnupamu3aius TssKa C SIHIEBBIMH  KalCyllaMu;
MHOTO3UTOTHOCTh SIMIEBBIX KalCyl; OJHOPSIHOE pa3MeIleHHe SAHUIEBBIX KaIlCyJl; MaJoe KOJUYECTBO
AWLEBBIX KANCYJl B CHHKAIICYJIE; HATMUUE SIMLIEKIETOK U ANIEBBIX KaIICYJI 3a MPeesiaMi CHHKAIICYJIBL.
CoOTHOIIEHHE KOJMYECTBA HAPYIIEHUWHI B CTPOCHMM KJIAZAOK NPYIJOBUKOB W3 BOJOEMOB 30HBI
OTUYKJCHHS B CPABHEHUHU C KOHTPOJIBHOM Ipynmoi B cpeaHeM coctaisier 1:12.

B 3aMkHYTBIX BOgoeMax 30HBI OTUYXKICHHMS OTMEUEH MOBBIIICHHBI MPOLIEHT aHOMAJIbHBIX
PaKOBHH NPYAOBUKOB C Pa3IM4YHbIMHM (OPMAMU HCKPHUBICHHS IMOCIEIHEr0 000pOTa, Halle BCEro B
Buze cryneHudatoit (o 0,5 cm) gedopmanmu, Bo3HUKaIONIEH, KaK MPaBUIIO, HA BTOPOM TOAY JKU3HU
MOJUTIOCKOB. B SIHOBCKOM 3aTOHE J0JII aHOMANbHBIX PAaKOBHH OblJa MakCHUMAaJILHOW M COCTaBHJIA
58,3%, B 03.I'mybokoe — 48,9%, B KpacneHckoii crapune (Ha TEppUTOPHUH OAAMOMPOBAHHOTO
yuactka) — 25,0%, B 03. Hanexoe-1 — 10%, B 03. A30yuun — 2,8%, B p. [Ipunars (r. YepHoObLIB) —
1,1%. B 5-TH KOHTPOJIBHBIX BOJHBIX 00BEKTaX aHAJIOTMYHBIC aHOMAIMU WJIM OTCYTCTBOBAJIU, HJIU HE
npesbimanu 0,7%. B Hacrosimiee Bpems HaMH HE 3apeTUCTPUPOBAHO JIOCTOBEPHOI 3aBUCHUMOCTH
MEXIY KOJINYECTBOM Ae(HOPMHUPOBAHHBIX PAKOBHH B BOJOEME M MOIIHOCTBHIO IOTJIOLICHHOW O3B
o0ydeHust. Mbl MOXEM JTUIIIb KOHCTaTUPOBATh BBHICOKWH ypOBEHb aHOMANWH pPakoBHH B HauOoiee
3arpsA3HCHHBIX PaJUOHYKIIMAaAMU BOAOCMax 30HBI OTUYKACHUA. OI[HI/IM W3 BO3MOXKHBIX OOBSICHEHHI
Ha0JII01aeMOT0 SIBJICHUSI MOTYT OBITH IMOBBIICHHBIE A03bI BHELIHEIO 00IyUeHHs], KOTOPbIE MOJIIIOCKI
MOJIY4aloT B IEPHOJ 3UMOBKHU B IOHHBIX OTJIOKEHHUSAX BOIOEMOB.

BuiBoabI

PamnoOuonorudeckne UCciIe0BaHNS PYTOBHKA OOBIKHOBEHHOTO B BojoeMax UepHOOBLTHCKOM 30HBI
OTUY)XICHHS CBUACTEIBCTBYIOT O HETaTUBHOM BO3ICHCTBUM XPOHMYECKOTO HH3KOZ030BOTO
o0ydeHHss Ha OpPraHU3M MOJUTIOCKOB, MNPOSIBISIONIEMCS KaK Ha IIMTOTCHETHYECKOM, TaK M Ha
COMAaTHYECKOM YPOBHE, a TakkKe OTpaKaIoNIeMCsl Ha penpoayKTHBHOW ¢yHKuuH. JlaHHBIE
LUTOT€HETUYECKUX W TeMaTOJIOTHYECKUX HCCIEIOBAaHUI NPOJEMOHCTPUPOBAIN BBICOKHH YPOBEHBb
abeppanmii XpoMOCOM B 3MOpPHOHANBHBIX TKaHSX, a TaKKe CYIIECTBEHHOE H3MEHEHHE COCTaBa
reMoMM(BI B3pOCIBIX 0COOEW MOJUTFOCKOB B HawOoJjee 3arps3HEHHBIX DPaAHOHYKIAIAMU BOJIHBIX
o0bekTax. YactoTa abeppauii XpOMOCOM B TKaHSIX MOJUTIOCKOB, OOUTAIOLINX B 3aMKHYTBIX BOJIOEMAax
30HBI OTYYXIEHHS, MHOTOKPATHO IPEBHILACT YPOBEHb CIIOHTAHHOTO MyTareHe3a [UIl BOJHBIX
OpraHM3MOB W  MOXET OBITh TPOSBICHHEM  PATUAIMOHHO-MHAYIMPYEMON  TIeHEeTHYECKOM
HecTabunbHOCTU. [Ipy7OBUK OOBIKHOBEHHBI MOXET OBITH HCIIOJB30BaH B KadeCTBE OJHOTO M3
pedepeHTHBIX THAPOOHMOHTOB MpH pPa3pabOTKe IOJOKEHUH OXpaHbl OKPY)KAoLIeH cpensl OT
MOHU3UPYIOIIETO U3TYYEHHUS C UCTIOJIb30BAaHUEM OCHOBAHHOTO Ha OMOTE CTaHapTa.
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THE EFFECTS OF CHRONIC LOW-DOSE RADIATION ON FRESHWATER MOLLUSKS IN
CHERNOBYL EXCLUSION ZONE

Cytogenetical, hematological, reproductive and morphological parameters of freshwater mollusks
within the Chernobyl exclusion zone during 1998-2010 were analyzed.
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