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Abstract. The paper describes dose estimation for hunters and members of their families due to radionuclides *°Sr and
7Cs in meat of game hunted in Lithuania during two hunting seasons: 2003-2004 and 2004—2005. Research in the Nor-
dic countries showed higher activity concentrations of both radionuclides in meat of game and higher doses to public con-
suming this meat. The scope of this investigation is radiological measurements of meat samples of game and dose
estimation for hunters and members of their families. Measurements show that activity concentrations of **Sr in samples
of meat of game are less than for '*’Cs. An average activity concentration of **Sr in all the samples of meat of game ana-
lysed was 0,06+0,03 Bg/kg, for *7Cs — 7,8+4,6 Bq/kg. The highest activity concentration of *’Cs was measured in the
sample of meat of moose from Matuiza forest near Varéna district, and it was 30,8+2,0 Bg/kg. It was estimated that an an-
nual effective dose due to *°Sr in meat of game was in the range from 5,6~10’10 Sv to 3,6‘10’8 Sv, due to 137Cs — in the ran-
ge from 5,2-10’8 Sv to 3,3'10A6 Sv. The total dose due to *°Sr in meat of all the different kinds of game was 0,06 uSv, for
3Cs — 4,7 puSv. The results show that dose due to '*’Cs in meat of game may be much higher than the total dose due to
PSr and *’Cs in the whole daily food (1,3 pSv). This dose value was estimated for the public of Lithuania in 2005 and
based on the results of food radiological monitoring at Radiation Protection Centre. The main conclusion drawn during
this study is that radiological monitoring of meat of game is needed, and dose estimation based on the results of measure-

ments is necessary to protect the public of Lithuania from the harmful effects of ionizing radiation.
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1. Introduction

Man-made radionuclides *’Sr and '*’Cs appeared in
the environment of Lithuania after nuclear bombs tests in
the atmosphere in the northern part of the Earth and la-
ter — after the accident at Chernobyl Nuclear Power Plant
(ChNPP) in 1986. After starting operation of Ignalina
Nuclear Power Plant the releases of both radionuclides to
the environment are continuous. *’Sr and '*'Cs are the
most dangerous from the view point of ecology because
they are long-lived radionuclides and their behavior in the
body of man is the same as for the stable calcium and
potassium. The levels of contamination of the environ-
ment of Lithuania by *°Sr and "*’Cs radionuclides were a
point of investigations in different aspects. Some of them
included measurements of arable land for the estimation
of possible migration of both radionuclides from the soil
to vegetation and food products. Average concentration
of "'Cs in the soil of Lithuania before the accident at
ChNPP was 6,8+1,8 Bq/kg, after the accident—
6,7+28,5 Bg/kg [1]. For uncultivated areas, the activity
concentration of *’Cs in the soil was much higher [2].
Sampling was performed at a depth of 5 cm dividing the
territory of Lithuania to the sectors of 16 x 16 km in
1992, 4 years later after the accident at ChNPP. The hig-

hest activity concentration in the soil was measured in the
southern and western parts of Lithuania and the Curonian
Spit. At that time a most contaminated part of Lithuania
was the Curonian Spit — in some places the highest activi-
ty concentration of'’Cs was 20 kBg/m>. It was estimated
that the density of precipitations of '*’Cs in Lithuania was
less than 18,5 kBq/m” [3]. The highest activity concentra-
tion of "¥'Cs is located in two soil layers: at 0—4 cm depth
and at a depth of 8-14 cm. The first maximum is due to
contamination by nuclear bomb tests in the atmosphere in
1945-1960, the second one — due to contamination after
the accident at ChNPP in 1986. According to investiga-
tion in the vicinity of a forest tree, it is estimated that the
highest '*’Cs activity concentration is in a 0-5 cm layer,
and it indicates a low migration in a sandy forest soil [4].
At that time 'YCs is mostly located at a depth of
10-15 cm in the soil, and an average soil surface density
of ¥’Cs is 700-1200 Bg/m? [5]. The migration of '*'Cs in
the soil is up to 25 cm in depth, and 40 % of 37Cs is loca-
ted in a 0-5 cm layer in sandy loam, and 59 % — in a
clayey soil [6].

The forest environment still contains **Sr and "*'Cs
in deep layers that are available for the uptake by vegeta-
tion. Wild food products, such as meat of game, are con-
nected with the environment of forest components by a
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food chain. Research works in the Nordic countries indi-
cate much higher activity concentrations of *’Cs in meat
of game [7-10].

Hunting is a popular hobby in Lithuania, and it is ty-
pical of hunters to use meat of game for food as delica-
cies. The scope of this investigation is measurements of
activity concentrations of *’Sr and '*’Cs in meat of game
and dose estimation for hunters and members of their
families.

2. Investigation methods
2.1. Sampling

Sampling of meat of moose, wild boar, roe and dear
was performed during two hunting seasons: 2003-2004
and 2004-2005. Random sampling was carried out in Va-
réna, Ukmergée, Ignalina, Druskininkai and Lazdijai dist-
ricts. Game were hunted by the members of hunting groups
in Matuiza, Garbenas forests, Baneliai, AZzvin¢iai, Mincia
countryside and an area near Kapciamiestis. Samples were
taken by hunters at hunting places and transported to a
laboratory of Radiation Protection Centre for analysis.
Before analysis the samples were stored in a freezer. An
average weight of a sample was 0,77+0,16 kg, the sample
weight varied from 0,26+0,09 kg up to 1,58+0,01 kg. To-
tally 17 samples were analysed for *’Sr and ¥'Cs.

2.2. Sample preparation

Sample preparation was performed taking away all
the parts that cannot be used for consumption. After that
meat samples were grounded and dried at 105 °C tempe-
rature to dry weight. Later the ashing procedure of 3
hours at 300 °C temperature and of 15 hours at 400 °C
temperature [11] was performed to reduce all organic
materials from the sample. For the analysis, at first the
ash was used for gamma counting, later radiochemical
separation of *°Sr from sample ash was performed.

2.3. Measurement of activity concentration of *’Cs

Counting of prepared sample ash by gamma spect-
rometry was performed for the estimation of concentra-
tions of "*’Cs [12]. An appropriate fixed volume (50 ml)
with sample ash was counted by a gamma spectrometer
with a high-purity germanium detector. Time of counting
was estimated according to activity concentrations of
radionuclides in a sample to have an appropriate amount
of pulses generated in the gamma spike. Generated spect-
rum was analysed using Genie 2000 with mathematical
calibration option ISOCS/1abSOCS.

2.4. Measurement of activity concentration of *’Sr

Activity concentration of *’Sr was measured by
counting in a liquid scintillation counter Quantulus. A
radiochemical procedure for separation was performed
[11]. According to the procedure, extraction of yttrium (a
daughter in equilibrium with strontium) was performed
using HDEHP. Later an yttrium nitrate solution was
counted in a plastic 20 ml volume scintillation counting
vial for 100 min each sample. Chemical yield was deter-
mined by titration of added to the initial sample stable
yttrium.

2.5. Estimation of average annual consumption of
meat of game for a person

An average annual consumption for a person was
calculated using statistical data of an average number of
hunters in the country during 5 years and an average nu-
mber of game hunted per year during the last 6 years (for
wild boars — the last 3 years).

Statistical data available from the Lithuanian Hun-
ters’ Association show that an average number of hunters
in the country during the period 1999-2003 was 26 740,
but only 45 % of them participate actively. For this rea-
son a real average annual number of hunters is
approximately 12 thousand. An assumption was made
that the number of adult persons consuming meat of game
in a hunter’s family is 2. An average annual number of
persons using meat of game for food is approximately 24
thousand.

An average annual number of game hunted in the
country during hunting seasons in 2000-2006 (6 seasons
of hunting, for wild boars — 3 seasons) was estimated
using data from statistical publications [13-16] (Table 1).
For one season, hunting of moose and red dears was not
permitted.

An average weight of a wild animal was estimated to
take the weight of an adult buck, an adult doe and a
young animal, to summarize these weights and to take
one third of weight of the total sum. An average weight
for game was calculated as follows: for moose — 230 kg,
for wild boar — 70 kg, for roe — 50 kg and for red deer —
144 kg. The yield of an edible part of meat was calculated
as the third part of an average animal weight.

All these data were used for estimation of an average
annual consumption. The following values of an average
annual consumption of meat of game for a person (hun-
ters and the members of their families) were used for
dose estimation: 1 kg of moose, 13 kg of wild boar, 9 kg
of roe and 2 kg red dear.

Table 1. Number of game hunted in Lithuania in 2000-2006, in units [13-16]

Kind of animal | 2000-2001 | 2001-2002 | 2002-2003 | 2003-2004 | 2004-2005 | 2005-2006 average
Moose 550 500 480 no hunting 91 122 349
Red deer 1850 1300 800 no hunting 601 766 1063
Roe 10750 11600 12300 12750 14988 15181 12928
Wild boar - - - 10919 13022 16554 13498
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2.6. Estimation of annual effective dose due to *’Sr
and "¥'Cs in meat of game

For the estimation of an annual effective dose due to
98t and *’Cs in meat of game, results from the measu-
rements of activity concentrations of *°Sr and '’’Cs, an
average annual consumption of meat of game per person,
dose coefficients for *Sr (2,8 107 Sv/Bq) and for YCs
(1,3~10_8 Sv/Bq) [17] were used. Dose estimation was
made without taking into account the effects of food pro-
cessing.

3. Results and discussion

Results of measurements of activity concentrations
of ®Sr and '¥'Cs in the samples of meat of game show
that the activity concentrations of *’Sr are less than for
37Cs. Average activity concentrations of *°Sr and "*’Cs
are shown in Fig 1 with an interval of confidence 20. All
the results are for fresh weight. The highest activity con-
centration for *°Sr was measured in a sample of meat of
roe from an area close to Druskininkai (the animal was 2
years old) — 0,14+0,07 Bq/kg. An average activity con-
centration of *°Sr in all the samples analysed was
0,06+0,03 Bg/kg, for '*’Cs — 7,8+4,6 Bg/kg. The highest
activity concentration of '*’Cs was measured in a sample
of meat of moose from Matuiza forest near Varéna dist-
rict — 30,8+2,0 Bg/kg. The “cleannest” from 37Cs is meat
of wild boar, from *Sr — meat of red dear. The style of
living, food consumption have an influence on the intake
of radionuclides because radionuclides are located at a
different depth in the soil and uptake by vegetation is
various.

The results obtained during this study are similar to
those from State Veterinary and Food Service, National
Veterinary Laboratory [18]. An average activity concen-
tration of '*’Cs in meat of game analysed in 2001 was

7,82+9,78 Bg/kg of fresh weight, and activity concentra-
tion was in the range of 1+37 Bqg/kg (17 samples were
analysed). In 2002 some higher activity concentrations of
7Cs were measured in meat of game [19]. An average
activity concentration of '*’Cs in meat of game analysed
in 2002 was 19,9+47.8 Bq/kg of fresh weight, and activ-
ity concentration was in the range of 2+147 Bg/kg (49
samples were analysed).

These results show that '*’Cs still remains in the for-
est soil at a depth available for vegetation roots, so meat
of game still contains much more *’Cs than pork or beef
[20]. The results of radiological monitoring of foodstuffs
at Radiation Protection Centre show that an average ac-
tivity concentration of “Sr in meat (pork and beef) in
2005 was 0,08+0,09 Bg/kg, for *’Cs — 0,08+0,07 Bg/kg.
It was due to the style of living of these animals and less
contaminated feeding stuffs by '*’Cs and more contami-
nated by *Sr (typically grain is main feed of pork, and it
contains more *°Sr [20]).

Dose estimation gave results that an annual effective
dose due to *°Sr in meat of game is in the range from
5,6:10"° Sv up to 3,6:107* Sv, due to '’Cs — in the range
from 5,2-10’8 Sv up to 3,3-10’6 Sv. Average dose values
are shown in Table 2.

Total dose due to *’Sr in meat of game is 0,06 pSv,
due to ’Cs — 4,7 uSv.

These values indicate that when the consumption of
meat of game is smaller (totally 25 kg per year) in com-
parison to meat (pork and beef), typically 51+2 kg per
year, dose due to '"’Cs in meat of game may be much
higher, and the value is higher than dose due to *’Sr and
7Cs in the whole daily food (1,3 uSv) [20]. The compo-
nents of the total dose due to *°Sr and '*’Cs in meat of
game are shown (in percent) in Fig 2.
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Fig 1. Average activity concentrations of *°Sr and '*’Cs measured in samples of meat of game in Lithuania during two hunting

seasons in 2003-2005, Bq/kg of fresh weight

Table 2. Average annual effective dose due to **Sr and *’Cs in samples of meat of game hunted in 2003-2005, pSv

Radionuclide Average annual effective dose, uSv
Red dear Moose Roe Wild boar
gy (1,9+0,8)-107 (3,6+3,0):107 (3,6+0,6)-1072 (1,7+0,8)-107
s (1,6+0,7)-10™ (4,010,2)-10™ 3,340,3 (7,9+1,2)-10™
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Fig 2. Components of total average annual effective dose for hunters and members of their families due to **Sr and '*’Cs in
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Fig 3. Components of total dose for hunters and members of their families due to *°Sr and '*’Cs in daily food (data for 2005
[20]) and in meat of game (data for two hunting seasons in 2003-2005), puSv

The components of the total dose for hunters and
members of their families due to *°Sr and *’Cs in daily
food (data for 2005 [20]) and meat of game are shown (in
puSv) in Fig 3.

Dose due to *’Sr and *’Cs in meat of game for hunt-
ers or members of their families in Lithuania is less than
that estimated for some people in Finland [9] due to a less
contaminated environment in Lithuania by fallout during
nuclear bomb tests and the accident at ChNPP [3, 5, 21].
An average concentration in moose meat in the fallout
area in Finland in 1986 was 300 Bg/kg. The "*’Cs con-
centration in small game was the same or higher than in
moose, depending on local fallout and the animals’ way
of living [7]. The main forage of reindeer in winter is
lichen which absorbs almost all the radioactive sub-
stances in fallout. In general, the reindeer herding area in
Finland received little fallout. However, reindeer meat
reaching consumers in the winter of 1986—1987 contained
on an average 700 Bg/kg of *'Cs. "*’Cs still remains in
meat of game. In 2004 in Finland 6 samples of meat of
venison were analysed, and the activity concentration of
'¥Cs in the samples was 11-120 Bqg/kg, the highest con-
centration was in samples from Tampere. The same year
meat of reindeer contained 240-300 Bg/kg of *'Cs (3
samples were analysed from Rovaniemi, North of

Finland) [8]. In 2005 the situation was mainly the same.
Analysis of 4 samples of venison showed the '*’Cs activ-
ity concentration of 8—130 Bg/kg, meat of reindeer from
Rovaniemi contained much more '*'Cs — 180-380 Bg/kg
(4 samples were analysed) [9]. Measurements of activity
concentrations of *°Sr and '*’Cs in reindeer meat in
Greenland in 1992 showed that '*’Cs activity concentra-
tions were in the range 16-54 Bg/kg, for *’Sr— in the
range 0,14-0,58 Bqg/kg [10]. The activity concentrations
of "¥’Cs due to food chain reached the human body. The
results of the whole-body counting of people from more
contaminated areas in Finland show that the body of
some persons may contain up to 1,5 kBq of *’Cs [9], and
mean internal radiation dose from '*’Cs in 2005 was es-
timated to be 0,01 mSv.

Nevertheless, it is true that the activity concentra-
tions of ’Cs in meat of game hunted in Lithuania are
less than in Finland, but an annual effective dose due to
this radionuclide in meat of game consumed by hunters
are higher than the total dose due to *°Sr and "*’Cs in the
whole daily food. These results indicate the need of ra-
diological monitoring of meat of game to be performed,
and dose estimation based on the results of measurements
is necessary to protect public from harmful effects of
ionizing radiation.
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4. Conclusions

1. The results of measurements of the activity con-
centrations of *°Sr and "*'Cs in samples of meat of game
showed that the activity concentration of *°Sr was less
than for *’Cs.

2. An average activity concentration of *Sr in all the
samples of meat of game analysed was 0,06+0,03 Bg/kg,
of ¥'Cs — 7,8+4,6 Bg/kg.

3. The highest activity concentration of *'Cs was
measured in the sample of meat of moose from Matuiza
forest near Varéna district, and it was 30,8+2,0 Bg/kg.

4. An annual effective dose due to *°Sr in meat of
game is in the range from 5,6:107"° Sv to 3,6:10 Sv, due
to '’Cs — in the range from 5,2:10® Sv to 3,3:10° Sv.

5. The total dose due to **Sr in meat of game is
0,06 pSv, due to ’Cs — 4,7 pSv.

6. Dose due to '*'Cs in meat of game may be much
higher than the total dose due to *°Sr and '*'Cs in the
whole daily food (1,3 puSv).

7. Radiological monitoring of meat of game is nee-
ded periodically, and dose estimation based on the results
of measurements is necessary to protect public from the
harmful effects of ionizing radiation.
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MEDZIOJAMUJU GYVUNU MESOS RADIOLOGINIAI TYRIMAT IR MEDZIOTOJU BEI JU SEIMU NARIU

GAUTU APSVITOS DOZIU [VERTINIMAS
R. L. Idzelis, R. Ladygiené, S. Sinkevicius

Santrauka

Nagriné¢jama medZiojamosios gyviinijos mésos tarfa dirbtinés kilmés ilgaamziais radionuklidais *Sr ir "*’Cs bei jverti-
nama, kokia Siy radionuklidy jonizuojanciosios spinduliuotés sukelta apSvitos doz¢ gauna medZiotojai bei ju Seimos
nariai. Remiantis Siaurés 3aliy radiologiniais tyrimais, nustatyta, kad medZiojamuju gyviiny mésoje yra palyginti didesni
nei kity, namy salygomis auginamy, gyviiny mésoje Siy radionuklidy kiekiai, nes miSko paklotéje Sie radionuklidai yra
migrave iki 20 cm gylio, kurj lengvai pasiekia augalijos $aknys. Per augalija mitybos grandinémis *°Sr ir '*’Cs patenka {
7mogaus organizma, sukeldamas vidine ap§vita. Sio darbo tikslas ir buvo radiologiskai istirti Lietuvoje sumedZiojamy gy-
viiny mésoje esan&iy *°Sr ir '¥’Cs savituosius aktyvumus bei jvertinti, kokias ap§vitos dozes dél *Sr ir '¥'Cs medZiojamujy
gyviiny mésoje jonizuojanciosios spinduliuotés gauna daugiausia §ios mésos vartojantys gyventojai — medZiotojai bei ju
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Seimos nariai. Buvo tirta briedZiy, tauriyjy elniy, Serny ir stirny mésos meginiai. Gyviinai buvo sumedZioti Varénos,
Druskininky, Ignalinos, Ukmergés ir Lazdijy rajony apylinkése 2003—-2004 ir 2004-2005 mety medZioklés sezony metu.
Tyrimai buvo atlikti Radiacinés saugos centre. Nustatyta, kad “°Sr savitasis aktyvumas visuose tirtuose méginiuose yra
mazesnis u? 'Y’Cs savitaji aktyvuma. Vidutiné **Sr savitojo aktyvumo verté medZiojamuju gyviinu mésoje buvo
0,06+0,03 Bq/kg, 37cs - 7,8+4,6 Bq/kg. DidZiausias 37Cs savitasis aktyvumas buvo iSmatuotas briedZio, sumedZioto
Matuizy miske Varénos apylinkése, mésos méginyje — aktyvumas sieké 30,8+2,0 Bqg/kg. [vertinta, kad vidutiné metiné
efektiné ap3vitos dozé dél *’Sr medZiojamuyjy gyviiny mésoje jonizuojan&iosios spinduliuotés svyruoja nuo 5,6:107° Sv iki
3,6:107 Sv, dél *7Cs — nuo 5,2:107° Sv iki 3,3-107° Sv. Visa ap3vitos doz¢ dél **Sr medZiojamyjy gyviiny mésoje jonizuo-
janiosios spinduliuotés lygi 0,06 puSv, dél *’Cs — 4,7 uSv. Apsvitos dozé dél *’Cs medZiojamuyjy gyviiny mésoje jonizuo-
jangiosios spinduliuotés yra daug didesné negu apsvitos dozé gyventojui nuo *°Sr ir '*’Cs visame maiste jonizuojangiosios
spinduliuotés — 1,3 pSv. Si ap3vitos dozé Salies gyventojui 2005 m. jvertinta pagal maisto radiologiniy tyrimy rezultatus,
gautus Radiacinés saugos centre. Duomenys, gauti tiriant medZiojamosios gyviinijos mésa, irodo, kad medZiojamyjy gy-
viiny radiologinius tyrimus reikia vykdyti nuolat, {vertinant, kokias ap$vitos dozes gauna ar gali gauti tam tikros grupés,
vartojancios sumedZioty gyviiny mésa maistui, gyventojai, saugant juos nuo Zalingo jonizuojanciosios spinduliuotés
poveikio.

ReikSminiai ZodZiai: jonizuojancioji spinduliuoté, apsvitos dozé, radiologiniai tyrimai, medZiojamieji gyviinai.

PATAUOJIOTMYECKHUE UBMEPEHUSI ITPOB MSICA JTUKUX )KUBOTHBIX U PACYET 103
OBJIYUYEHUS, TIOTYYAEMbBIX OXOTHUKAMMU U YWIEHAMHU X CEMEHN

P. JI. Up3saauc, P. Jlagurene, l1I. CuHksaABH4YIOC
Peswowme

AHanM3MpyeTCs 3arpA3HEHHE Msca TUKHMX JKMBOTHBIX JONIOKMBYIIMMH paguoHyKmumamu * St i '*’Cs u mposoautcs
pacuéT 103 MOHU3UPYIOIIETO O0IyUYEeHHs BbIIIEYKa3aHHBIMH PaJHOHYKIHIAMH, TOJY4aeMbIX OXOTHUKAMU U YJIEHAMHU UX
ceMeil. Ha ocHOBaHMHM MaHHBIX PAaJMOJIOTUYECKUX M3MEPEHHH, MOMydeHHbIX B CKaHAWHABCKUX CTPaHAaX, yCTaHOBIIEHO,
9TO B MsIC€ JUKHX XXMBOTHBIX, IO CPABHEHHUIO C )KUBOTHBIMH, BBIPAIIBAEMBIMHU B IOMAIIHUX YCIOBHSX, HIMEETCS Hau-
OoutbIIee KOJIMYECTBO PAJANOHYKIUIOB TI0 TOH MPUYUHE, YTO 3TH PAIMOHYKIMIBI IPOHHUKIIH B ITOYBY JIECOB HA TITyOHHY 10
20 M ¥ CTaNM JOCTYIHBI pacTeHusM. 110 renoukam nuradus *°Sr i ' Cs MONajaloT B OPraHU3M YeloBeKa H CTAHOBATCS
HCTOYHMKOM BHYTPEHHEro 061yuenus. Llenbio paGoThl GbLIO PagHOIOrHYECKUM IyTeM H3MEPUTh aKTHBHOCTb * St 1 2'Cs
B Npo0ax Msica AUKUX )KUBOTHBIX U PacCUUTATh 03Bl OOIYYEHHS JIIO/IeH, KOTOphIe YHOTPEOISIIOT HanOoblee KOINIecT-
BO MsCa, — OXOTHUKOB M WIEHOB UX ceMel. [lukue )KMBOTHBIE cTanu A00bYel OXOTHUKOB B BapeHckoM, JpyCKUHHMHK-
ckoM, UrnanuHckoMm, YkMeprckoM u Jlazmuiickom paiioHax BO BpeMsl ABYX OXOTHHYBHMX ce30HOB 2003-2004 u 2004—
2005 rr. Pagnonorunyeckue u3MepeHust MPOBOAWINCE B LIeHTpe pannannoHHON 3aIUTHL. Y CTAHOBIEHO, YTO aKTHBHOCTh
“Sr Bo BCex Mpo6ax ObITa HIKE aKTHBHOCTH - Cs. CpeHss aKTHBHOCTB *'ST B IPO6aX Msica JUKAX KHUBOTHBIX COCTABH-
na 0,06+0,03 Bg/kr, a B3cs - 7,8+4,6 Bg/kr. HauBbiciiasi akTHBHOCTB 37Cs Gbuta 3adukcupoBaHa B mpobe msca Jocs,
KOTOpEI ObUT yOUT B slecy Maryiizaii B Bapenckom paiione, u cocrasuna 30,8+2,0 Bg/kr. PaccunTano, 94To cpegHerono-
Bast >(QDEKTHBHAA 1032 HOHH3MPYIOIIEro OONyYeHHs *'Sr B Msce MMKHMX »KMBOTHBIX COCTaBIsia oT 5,6:107'" Sv 1o
3,6:10° Sv, a "'Cs — o1 5,2:107° Sv 10 3,3-107° Sv. CymmapHas cpenHeronopas S (ekTHBHas 1033 00IY4EHNS OT HOHH-
3UPYIOIIEro 0GIydeH s * ST B Msice IMKHX KMBOTHBIX cocTaBuia 0,06 pSv, *’Cs — 4,7 uSv. Cpeaneronosas sdhekTunHas
11032 0BJIyUEHHs OT HOHM3MPYIOIEro obayuenns *’Cs B MACe TMKMX KMBOTHBIX HAMHOTO BBIIIE, YeM CyMMApHAas TOJ[0-
Bast 2 dexTuBHas 1032 06myuenus ot *'Sr u *’Cs Bo Beeii mume — 1,3 PSv. JJaHHbIe, TI0Ty4EHHbIE P PAAHOIOTHYECKHX
H3MEpEeHHsAX Mpod MsAca AMKUX JKHMBOTHBIX, MOKA3bIBAIOT, YTO TaKHE M3MEPEHUs! JOJKHBI IPOBOJUTLCA MEPUOAMYECKH H
TaKOKe MEPHOIUUECKU JOIKHBI PACCUUTHIBATHCS [J03bI OOTyUEHUS KUTETIEH HOHU3UPYIOLUIUM 00TyYeHHEM.

KuroueBble cioBa: HoHu3Mpylolee o0iryueHue, 103a 001y4eHns, paJuoI0orH4ecKue U3MEepPEHHs, IMKUE )KUBOTHBIE.
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