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JUHAMIKA HAJIXOIKEHHS *'Cs 3 BOJA B OPTAHI3M CPIBHOI'O KAPACH
(CARASSIUS GIBELIO)

V cepii akBapiyMHUX €KCIIEPUMEHTIB OyJIM OTPUMaHi IIBHAKOCTI HaaxomkenHs ¥'Cs B opranizm cpiGHOro kapacs
(Carassius gibelio) 3 Boom 3 BMicToM Kamito 2 wMror! mpu Temneparypi Bogu T =5°C 6e3 romysaHHs
(kw= 0,045 + 0,001 mo6m™), mpu T =12°C 3 romysammsam (0,046 + 0,002 no6u?) i mpu T =22°C 3 romyBaHHAIM
(0,062 = 0,006 mo6u™?). OTpuMaHi pe3ynbTaTH MOKA3alM, IO MIBHAKOCTI HAIXOIKEHHS 187Cs B pudy 3 BOIM 3a
BIZICYTHOCTI 1 TIpH TOyBaHHI JJOCTOBIPHO He BiJpi3HIIMCS NpH pi3Hii Temmepatypi Boxu (T =5 - 22 °C) i Oynnm Ha 1Ba
HOPSAIKH BEIMYUH MEHIIE TOPIBHAHO 31 IBUKICTIO HaaxomkeHHs *3'Cs B opraHism cpi6HOro kapacs 3 pagioaKTHBHO
3a6pyIHEHUM KOpMOM Y 30Hi BigdyxenHs YAEC (11,4 +2,6 noou?). Lle nmossonse npu 3a0e3MeueHH] XapuyBaHHS
pudH YMCTHIMH KOPMaMH HaBiTh y HAWOUIBII pagioOaKTUBHO 3a0pyTHEHHWX BOJOMMAX 30HH BiqUy>KEHHS OTPHMYBAaTH
npoxaykuiro 3 BMicroM ¥'Cs Huxue gomyctumoro piens (150 Bx'krl). ITpu 3MeHIIEHHI BMICTy Kalilo y Bodi 3 2 10
0,2mr1! 6e3 romysamns puOu npu Temmeparypi 5+ 1°C mBuakicts HagxomkenHs ¥Cs B puby 3 Boau
36inpiryBanacs B 1,6 pasa, a npu 36inbIIeHH] BMicTy Kaniio y Bogi B 10 pasis g0 20 Mr-n! He3sHayHO 3MeHIIyBanacs B
1,2 paza. TTutoma aktusnicts ¥’Cs y M’s130Biii TkaHuHiI cpiOHOrO Kapacs npu Temmneparypi Boau Hwkde 10 °C mpu
BIJICYTHOCTI TOfyBaHHs Oy/e Ha J1Ba MMOPSIKK BEIMYMH MEHIIE MOPIBHSHO 3 BHUIMAIKOM Pa/li0aKTUBHOTO 3a0pyAHEHHS
BOIM B JITHIH 4ac, y mepioJl iHTEHCHBHOTO romyBaHHs puOu npu T =22 °C. lle Bkpaii BaXXJIMBO JUIsi KOPEKTHOTO
MIPOTHO3YBaHH: 3a0py/AHEHHS pUOM B OCIHHE-3MMOBO-BECHSHHH ITepio] npHu Temneparypi Boau meHme 8 - 10 °C, xonn
JesiKi pHOH TIepeCcTaoTh XapuyBaTUCS.

Knouoei cnosa: ¥'Cs, pamioexonoris, Carassius gibelio, Yoprobunbchka apapisi, BOJHI eKOCUCTEMH, PaJi0aKTUBHE
3a0pyAHEHHs, AONMYCTHMi piBHi, Koe(imi€eHTH HAKOMWYEHHS, MBHIKICTH HAIXOMHKEHHS paliOHYKIiNa, MIBHUAKICTH
BHBEJICHHS PaIiOHYKIIifA.
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JUHAMMKA MTOCTYIUIEHUS ¥*'Cs U3 BOJIbI B OPTAHU3M CEPEBPSIHOI'O KAPACS
(CARASSIUS GIBELIO)

B cepuu akBapMyMHBIX 3KCIIEPMMEHTOB OBUIM MOJIydeHbl CKOPOCTH mocTymiuenus ¥'Cs B opraHusm cepeGpsSHOro
kapacs (Carassius gibelio) u3 Boawsl ¢ conepxanuem kamus 2 Mr-u' mpu Temneparype T =5°C 6e3 kopmieHus
(kw= 0,045 £ 0,001 cyr?), T =12 °C ¢ xopmuenuem (0,046 + 0,002 cyr?) u T =22 °C ¢ xopmuenuem (0,062 = 0,006
cytl). TlonydueHHble pe3yabTaThl MOKA3aJH, YTO CKOPOCTH nocTymienus ¥'Cs B pbiOy U3 BOJbI 6€3 KOPMIJIEHHS M IIPH
KOPMJICHHH «YHCTBIM» KOPMOM JIOCTOBEPHO HE OTJIMYAIHCh MpHU pasHoil Temneparype Boasl (T =5 - 22 °C) u Obutn Ha
JIBa TIOPA/IKA BEIMYMHBI MEHBIIE 10 CPABHEHHIO CO CKOPOCTBIO MocTymieHus *3'CS B opranmsm cepebpsHOro Kapacs ¢
PaIOaKTUBHO 3arpsS3HEHHBEIM KOPMOM B 30He oTuyxkaeaust YADC (11,4 = 2,6 cyrt). DTo Mo3BOISET IpH 00ECIEYCHHN
MIUTaHUS PHIOBI YHCTHIMH KOpPMaMH Jake B HauOoiee paguoOaKTHBHO 3arpsA3HEHHBIX BOJOEMax 30HBI OTUYKICHHS
H0JIy4ath IPOAYKLHIO ¢ coaepsxkanreM ¥'Cs Huske gomyctumoro yposHs (150 Bx-krt). TIpu yMeHbIIEHUU COAEpPKaHUs
xanus B Boje ¢ 2 10 0,2 mr1r! 6e3 kopmieHus puibbl pu Temmeparype 5 + 1 °C ckopocts nocrymienus 3’Cs B priby
U3 BOJIbl yBEJIMYMBaach B 1,6 pasa, a Ipu yBEIMYEHUH COJIEPKaHUs Kanus B Boje B 10 pa3 10 20 Mr-n! He3HAUMTENBHO
yMenbmanach B 1,2 paza. YienbHas akTuBHOCTh ’CS B MBINIEUHOH TKaHH cepeOPAHOrO Kapacs IpPH TEMIEPAType
Boasl Hmwke 10°C 0e3 kopmiieHHss OydeT Ha JBa IOpsAAKA BEJIMYMHBI MEHBILIE MO CPAaBHEHUIO CO Cly4aeM
palMoOaKTHBHOIO 3arps3HEHHs] BOJbI B JIETHEE BPEMsl B MEPHOJ MHTEHCUBHOTO KopmuleHHs pbiObl npu T = 22 °C. 3to
KpallHe Ba)XHO JIsi KOPPEKTHOrO INPOTHO3MPOBAHMUS 3arpsi3HEHUsI phIOBI B OCEHHE-3UMHE-BECEHHUWH INepuo] Npu
TemriepaTtype Boabl MeHee 8 - 10 °C, korja HeKOTOpbIE PHIOBI IEPECTAIOT MUTATHCS.
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Kniouesvie cnosa: ¥'Cs, paamoskonorus, Carassius gibelio, YepHoObuibckas aBapusi, BOJAHBIE SKOCHCTEMBI,
pagMOaKTHBHOE 3arps3HEHHe, JOIyCTHMbIE yPOBHH, KOI()(OHUIMEHT HAKOIUIEHHS, CKOPOCTh IIOCTYILICHUS
PaanOHYKIIH/A, CKOPOCTH BBIBEICHHS PaIHOHYKIIHIA.

0. V. Kashparova?*, H.-C. Teien?, S. E. Levchuk?, V. P. Protsak?, K. D. Korepanova®?,
B. Salbu?, I. I. Ibatullin, V. O. Kashparov?

! Ukrainian Institute of Agricultural Radiology, National University of Life and Environment Sciences of Ukraine,
Kyiv, Ukraine
2 Center for Environmental Radioactivity, Norwegian University of Life Sciences, As, Norway
3 State Specialized Enterprise “Ecocenter”, Chornobyl, Ukraine

*Corresponding author: elena.kashparova@gmail.com

DYNAMICS OF ®¥'Cs UPTAKE FROM WATER TO PRUSSIAN CARP
(CARASSIUS GIBELIO)

The rate constants of ¥Cs uptake in Prussian carp (Carassius gibelio) from the water with a potassium content of
2mg-L?t at T =5 °C without feeding (ky = 0.045 + 0.001 day'), at T = 12 °C with «clean» feeding (0.046 + 0.002 day™?)
and at T =22 °C with «clean» feeding (0.062 = 0.006 day) were obtained in a series of aguarium experiments. The
results showed that rates of *¥Cs uptake in fish from water without and with feeding did not significantly differ at
different temperatures of water (T =5 - 22 °C) and were two orders of magnitude lower than the rate constants of *¥’Cs
uptake in Prussian carp with feed in Chornobyl exclusion zone (11.4 + 2.6 day™). This makes it possible to obtain pro-
ducts with 37Cs content below the permissible level (150 Bg-kg™) while providing fish with clean feeds even in the
most radioactively contaminated reservoirs of the exclusion zone. A decrease in the potassium content in water from
2t0 0.2 mg-L ! (no feeding, T =5+ 1 °C) resulted in an increase in the rate of *¥’Cs uptake into the fish from the water
by 1.6 times. An increase in the potassium content in water by 10 times up to 20 mg L resulted just in a decrease of
20 % in the rate. The levels of ¥’Cs activity concentration in fish in contaminated water at temperatures below 10 °C
will be two orders of magnitude lower compared to radioactive contamination of water in the summer season
(T =22 °C). This is extremely important for the correct prediction of fish contamination in the autumn-winter-spring
period at a water temperature of less than 10 °C when some fish stop feeding.

Keywords: ¥Cs, radioecology, Carassius gibelio, the Chornobyl accident, water ecosystems, radioactive
contamination, permissible levels, concentration factor, rate constant of uptake, rate constant of excretion.
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