PAIJUAIIMOHHASA BUOJIOIUA

RADIATION BIOLOGY

IL.I1. Ka3piM0eT, M.M. BaxTun

OIIEHKA IIMTOTEHETUYECKOI U3MEHYUBOCTH
nonyjnuu XuPOHOMMA OTKPbITbIX BOOIOEMOB
BBJIN3M YPAHOIOBBIBAIOIIUX NMPEANIPUATHI

AKMOJIMHCKOM OBJIACTH
P.K.Kazymbet, M.M.Bakhtin

Assessment of Cytogenetic Variability of the Population
of Chironomids of Outdoors Reservoirs Near Uranium Mining

Industries of Akmola Region

PE®EPAT
[es1b: OLIEHUTD LIMTOTCHETHYECKYIO M3MEHYMBOCTD IPUPOTHOM TTOITYJISILIN
XUPOHOMUI, OOMTAIOIINX B BOIOEMAX Ha TEPPUTOPUM YPAHOTOOBIBAIOIIMX TIPE/I-
MpUSITUIR AKMOJIMHCKOI 001acTh.

Martepuan 1 Metonbl: O6bEKTOM UCCIEA0BAHUS CITYKIJIA TMIMHKY BO3pac-
Ta IV xupoHomun. JLJist MpoBeieHUsI LUTOTEHETUYECKOTo aHaIM3a TTOIYJISILIAN X1~
POHOMM, OOUTAIOLIMX B OTKPBITBIX BOOEMAaX Ha TEPPUTOPUH OBIBILIMX YPAHOMO-
OBIBAIOLMX TPENPUSITHIA U HACEICHHBIX ITYHKTOB ObLTM BBIOPAaHBI YEThIPE BOIO-
ema. OObEeKTHBHAsI OLIEHKA TeHETUYECKUX MOCIIEICTBUI PaTMOaKTUBHOTO 3arpsi3-
HEHUSI OKPYXaIOLLel cpelibl Il MPUPOAHBIX MOIMYJISILUIA TMIPOOHOHTOB HEBO3-
MOXHa 0e3 yueTa ¥ aHaJIN3a UICTUHHOTO YPOBHS M aKTUBHOCTU PaIMOHYKIIUIOB B
Bonoemax. [ToaTromy B MecTax cOopa JIMUMHOK XMUPOHOMUJL ObUIM OTOOPaHBI MPo-
Obl IOHHBIX OTJIOXKEHUI1 ¥ BOBI [UISI TTOC/IEAYIOLIEr0 PATMOXUMUYECKOTO U pain-
OCIIEKTPOMETPUYECKOTo aHaI30B. KOHLIEHTpalnsl paivioHyKIIMIOB B TpoOax Bo-
JIbl M TOHHBIX OTJIOXEHUI OMNpeiessiach Ha CIIeKTPOMETPUYECKOM KOMILIEKCe
"TTporpecc” ¢ raMMma- 1 6eTa-CreKTPOMETPUYECKUMHU TPAKTAMK 1 IByXKaHAIbHOM
ycraHoBke Maoro poHa YM®-1500/1. Panuoxumudeckue 1cciaen0BaHus POBO-
JIWJIACH B COOTBETCTBUM € OOLLETIPUHSTOM MeTonuKoii (Mapeit, 1980).

J1nst omHOBpeMEHHOTO MOP(HOIOrMYECKOTO ¥ KapUOJIOTHYECKOTO aHATU30B
JIMYMHOK UKCHPOBaIM B cMecH 96% 3THIIOBOTO CIMPTA U JICISTHOM YKCYCHOIA
KHCIOThI B cooTHOMIeHun 3:1. JIisi Kaproaoruyeckoro aHaim3a TOTOBUIN JaB-
JIEHHbIE TIperapaThl CJIIOHHBIX KeJie3 TI0 OObIMHON alleTOPCEMHOBOI METOIMKE
(Kuknanze u 1p, 1991).

Pesyibrater: CpenHsisi yiie/ibHasi aKTHBHOCTb €CTECTBEHHOTO YpaHa B Tpofax
Bozbl Bapbupyer ot 1,0 o 14,5 Bk/71, a cymmapHast abha-akTHBHOCTb IPOG BOMBI P.
KyTtyHry3 1 crostdero Bogoema Bosie xsocroxpanmmina 'M3 nipesbiiuaer [TIK B 76
u 85 pa3 cootBeTcTBeHHO. C TIOMOILIBIO 1IMTOTAKCOHOMUYECKOTO aHAIN3a MACHTH-
(rMpOoBaHBI 1LIECTb BUIOB XMPOHOMUL, MPUHAUIEXAILUX K cemeiicTBy Chironomi-
dae. B cemu ruteuax XpoMocoM y u3ydeHHbIX nomysisiumii C. tentans B o0LIeit CI0X-
HOCTU OOHapy:KeHbI 23 1OC/IeI0BaTeIbHOCTHI JIMCKOB, 18 U3 HUX ObLTH OOLLIMMMU TSt
BCeX TIOMyMSILMIA, a 5 MHBEPCHOHHBIX MOCTENOBATeIbHOCTEl MucKoB (p/tenBS,
p/tenC2K, p/tenE4, p/tenF3, p/ten FK) HaiizieHbI TOJIEKO B MOTYJISLIAN CTOSTYETO BO-
noema Boaste xBoctoxpaHuuiia 'M3. CriemyeT moauepkHyTh, 4TO PEIKO BCTpevaro-
ILMecs MHBEPCHOHHbIE TOC/IENI0BATENLHOCTH TUCKOB XpoMocoM P/tenBS, p/tenFK,
p/tenD3, paHee GbU 0GHAPYKEHBI TONBKO B PATMOAKTUBHO-3arPSI3HEHHBIX BOIOE-
Max CeMUnaJaTMHCKOro rnosmroHa u YesssonHckoi oonactu (KblutbiMcKast aBapust
Ha TepPUTOPUH MTPOU3BOACTBEHHOTO 00beanHEeHNs "Masik'").

BriBosibl: CymMapHasi ajibha-akKTUBHOCTb IPO6 BobI p. KyTyHTY3 U cTostue-
TO BojoeMa Boazie XxBoctoxpaHunviia ['M3 npesbliiaeT HOpMaTHBHBIE 3HAYSHUST
B 76 1 85 pa3 COOTBETCTBEHHO. YCTAaHOBJIEHO, UTO 3arpsisHeHue peku KyTyHrys pa-
JIMOAKTUBHBIMU BEILIECTBAMU CBSI3aHO C MOCTYIUICHUMEM CTOUHBIX BOJ U3 PYNOYII-
pasierust Nel. CpaBHUTENIbHBII aHAIM3 PATMOHYKIIMIHOTO 3arpsi3HEHMsT BOLOE-
MOB T10Ka3aJ1, YTO BOZOEMbI BOJIM3M YPaHONOOIBAIOIIMX MPEATIPUSITUIL U XBOCTO-
XpaHWIMILA 3arps3HEHbl pagoHyKinaaMu. OOLIMil aHaIM3 TMepBOHAYAIbHBIX
JIAaHHBIX [0 BUIOBBIM COCTaBaM U aHAJIM3 XPOMOCOMHOTO noiumopdusma C. ten-
tans MO3BOJIMJIA BBISIBUTH OCOOEHHOCTH YPaHOI0OBIBAIOILETO PernoHa AKMOJIMH-
CKoii obmacTu. YkazaHHas crielmduka KacaeTcsl, pexae BCero, HaJlM4usl yHU-
KaJIbHBIX TOc/ienoBatebHocTei auckoB y C. tentans. I3MeHeHMsT B CTPYKType
HACJIeICTBEHHOTO anmapara XMpOHOMMUIL, BO3MOXHO, SIBJISIIOTCSI UTOTOM aJarThB-
HOM CeJIEKLIMU B YCIIOBHSIX PafMOaKTUBHOIO 3arpsi3HeHust. [Tokasatenn nurore-
HETUYECKOTO aHAJIN3a MOTYT CITY>KUTh MHAMKALIMOHHBIMU KPUTEPUSIMU 3KOJIOTU-
YECKOTro COCTOSTHUSI BOIIOEMOB.

Knouesble clioBa: o6sexmbl oKpyscarouieli cpedst, paduoHyKAUdbl, CyMMApHas
anvgha-, bema-aKmugHoCmb, UHBEPCUOHHbIE NOCAE008AMENLHOCTIU.

ABSTRACT

Objective: To assess cytogenetic variability of the natural population of chi-
ronomids habituating reservoirs on the territory of uranium mining industries of
Akmola Region.

Material and methods: The object of the study was chironomid larvae of age
IV. For the purposes of cytogenetic analysis of the population of chironomids
habituating outdoor reservoirs of former uranium mining industries and popula-
ted areas, 4 reservoirs were chosen. Objective assessment of genetic consequences
of radioactive pollution of environment for natural populations of hydrobionts is
impossible without accounting for or analyzing the actual level and radioactivity
of radionuclides in reservoirs. Thus, at the locations of collection of chironomid
larvae, samples of bottom deposits and water for subsequent radiochemical and
radiospectrometric analyses were taken. Concentrations of radionuclides in the
samples of water and bottom deposits were determined by the "Progress” spectro-
metric complex with gamma and beta spectrometric tracts and the UMF-1500D
two-channel low background counter. Radiochemical analyses were conducted
in accordance with the generally accepted technique. For simultaneous morpho-
logic and karyological analyses, the larvae were fixed in the mixture of 96% ethyl
alcohol and ice acetic acid in the 3:1 ratio. For karyological analysis, crushed sa-
liva gland preparations according to the standard aceto-orcein method (Kiknadze
et al, 1991) were elaborated.

Results: The average specific activity of natural uranium in the water sam-
ples ranges from 1.0 to 14.5 Bq/L, while the total alpha activity in the water sam-
ples from the Kutunguz river and the still-water reservoir near the GMZ tailing
dump exceeds the maximum allowed concentrations for 76- and 85-fold, respec-
tively.

Applying cytotaxonomic analysis, 6 types of chironomids were identified,
that belonged to the Choronomidae family. In seven chromosome shoulders of
the studied populations C. tentants, a total of 23 sequences of discs were discove-
red, of which 18 were common for all the populations, while 5 inversion sequen-
ces of discs (p/tenB35, p/tenC2K, p/tenE4, p/tenF3, p/ten FK) were found in the
population of the still-water reservoir near the GMZ tailing dump only. It should
be emphasized that the rare inversion sequences of chromosome discs (p/tenB3,
p/tenFK, p/tenD3) were previously found in radioactively polluted reservoirs of
the Semipalatinsk nuclear test site and of the Chelyabinsk Region (the Kyshtym
accident on the territory of the "Majak" industrial setting) only.

Conclusions: The total alpha activity of the water samples of the Kutunguz
river and the still-water reservoir near the GMZ tailing dump exceeds the stan-
dardized values for 76- and 85-fold, respectively. It has been found, that the pol-
lution of the Kutunguz river with radioactive substances is associated with entry
of sewer waters from Mining Department No. 1. Comparative analysis of radio-
nuclide pollution has shown that the reservoirs near uranium mining industries
and the tailing dump are polluted with radionuclides. The general analysis of ini-
tial data on account of type composition and chromosome polymorphism of C.
tentants allowed to reveal some peculiarities of the uranium mining region of the
Akmola Region. The given specific features include, above all, the presence of
unique sequences of discs in C. tentants. The changes in the hereditary apparatus
of chironomids are possibly due to adaptive selections under radioactive polluti-
on. The indicators of cytogenetic analysis can serve as indication criteria of eco-
logic condition of reservoirs.
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