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Aim. To estimate the impact of additions of different doses of copper, cobalt and iodine salts to the diet of dry
and lactating cows on the absorption and removal of '*’Cs from the organism. Methods. Four groups of black
and white breed cows — were selected for the study on the farm in Narodychi district of Zhytomyr region
following the traditional methods. The animals were fed salts of microelements with concentrated feedstuffs.
Specific radioactivity of feedstuffs, feces, urine, milk was defined by the gamma-spectrometry method using
AMA-OZF analyzer. Results. During the dry period the content of '*’Cs in nutrition of cows of experimental
groups was almost the same, whereas its removal from the organism of animals was different depending on the
impact of microelements on the degree of radionuclide absorption. The exceeding of the norms of copper and
cobalt by 30 % and iodine — by 70 % promotes the decrease of “visible” absorption of cesium and enhances
its removal due to the radionuclide, accumulated in the tissues. The radioactivity of the diet of animals dur-
ing lactation increased considerably (22—-26-fold) and amounted to 17-22 kBq per day; at the same time high
bioavailability of the radionuclide was revealed. The increase in *’Cs content in the diet of cows during the
grazing period is related to the use of contaminated fields. In May specific radioactivity of cow milk was the
lowest; its insignificant increase (5065 Bq/l) was observed in June, July and August. The radioactivity of cow
milk in September and October increased considerably (150—184 Bq/l). The fortification of the diet of animals
of the 3™ experimental group with copper, cobalt, and iodine promoted the decrease in the radioactivity of cow
milk comparing the cow milk of the 1% experimental group and the milk of the 4™ experimental group. During
the lactation period the least absorption of the radionuclide was revealed for the normative consumption of all
the microelements, and the highest — for the increased consumption of cobalt only. Conclusions. The vegeta-
tive feedstuffs of dairy cattle in Polissia provides the requirement of cobalt for 30-35 %, iodine — for 25-30
%, copper — for 70 % in winter, and during the grazing period in summer — for 25, 35, and 60 % respectively.
The fortification of the diet of cows with microelements promotes the decrease in the absorption of '*’Cs in the
gastrointestinal tract and its reduced transfer into cow milk.
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ing cows.
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INTRODUCTION

Because of radioactive contamination of a part of the
territory of Ukraine and some neighboring countries
as a consequence of the catastrophe at the Chernobyl
power plant the issue of food production in accordance
to DU-2006 is a major problem [1]. First and foremost,
it concerns milk and milk products [2], which may be
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explained, firstly, by rather a high level of radioactive
contamination of milk; secondly, its indispensability in
infant food and, in many cases, the impossibility to use
imported food (due to economic realities); thirdly, by
the privatization of land resour-ces and dissolution of
former farming collective bodies, due to which most
cattle is privately owned by the population, who usu-
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ally pasture their cattle and collect feedstuffs for it
at rough pastures, in forests, where the capability of
radionuclides to migrate along trophic chains is very
high.

The abovementioned and a number of other reasons
determined the need of elaborating the measures, aimed
at decreasing the transfer of radionuclides into the live-
stock products. In addition to other countermeasures,
one of efficient methods, stimulating the decrease of
absorption and increase of removal of radionuclides
from the organism of animals, is the introduction of
microelement additives into nutrition. The selection of
microelements to be radionuclide metabolism regula-
tors is defined by a number of reasons, including their
traditionally low content in the soils of biogeochemical
province of Ukrainian Polissia, reduced availability of
many mineral substances due to liming and other coun-
termeasures after the Chernobyl catastrophe [3].

This study was aimed at estimating the impact of the
introduction of microelements to the nutrition of lac-
tating and dry cows on the absorption and removal of
¥7Cs from the organism.

MATERIALS AND METHODS

The experiment was conducted at the territory of
Narodychi district, Zhytomyr region, Ukraine where the
radioactive contamination density was 185—555 kBq/m>.
Four groups of cows — black-and-white sbreeds, 5 ye-
ars old, during the third lactation, 6 animals per group —
were selected for the study.

In winter the animals of group 1 (control) received
the main diet, balanced in nutritious substances and
microelements, except for iodine, copper and cobalt, the
natural content of which was 21-40 % of the required
amount. The animals of group 2 were fed with the same
diet with the additives of potassium iodide, cupric sul-
phate, and cobaltic chloride in the amounts of 5, 120
and 15 mg per capita per day respectively, which co-
vered the required norm of these microelements for ani-
mals. The animals of group 3 were fed with the basic
diet with the additives of 10 mg of potassium iodide,
200 mg cupric sulphate and 20 mg of cobaltic chlo-
ride, due to which the content of the latter in the diet
exceeded the recommended norm by 70, 30, and 30 %
respectively. The diet of group 4 animals was different
from that of group 3 in the level of cobalt, the content
of which exceeded the required norms by 70 % [11].

Two exchange experiments were carried out to study
the exchange of '*’Cs: during the dry period (a month
prior to calving) and during the lactation period (two
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months after the lactation started) following the tradi-
tional methods [4]. The material under study was feed-
stuffs, urine, feces, colostrum milk and milk. The dy-
namics of *’Cs removal with colostrum milk and milk
during lactation was studied. The samples of colostrum
milk were obtained from the first milk yield of cows on
the first day after calving, and on the 2" and 3™ days —
average samples from each cow for one day. The ave-
rage sample of milk for 7 days was used for radiolo-
gical studies. Specific radioactivity of *’Cs was de-
termined by gamma-spectrometry using AMA-OZF
analyzer, the detecting block being a spectrometric
scintillation block, type 6931-20, with energy exten-
sion for gamma-line of *’Cs in 12.5 %.

The experiments allowed studying the exchange of
¥7Cs in cows during dry and lactation periods.

It is known that the absorption of '*’Cs in the gastro-
intestinal tract of ruminants is characterized by some
specificities, one of which being the reabsorption of the
absorbed radionuclide in large intestines [5]. This pro-
cess is called endogenous excretion, it influences the
degree of true absorption considerably [6], the determi-
nation of which is related to significant methodological
difficulties. So called “true” absorption was defined by
the formula:

£=(©Q~F)100%,

where f, — coefficient of absorption of '*’Cs from the
gastrointestinal tract in blood out of the one, introduced
with the nutrition, %; O — total amount of *’Cs, intro-
duced with the nutrition (in our case it was determined
as the difference between the content of radioactivity in
the daily diet and uneaten remains of feedstufts), Bq/
day; F — removal of '¥’Cs with feces, Bg/day; 100 —
coefficient of conversion in percentage units.

RESULTS AND DISCUSSION

Exchange of '3’Cs in the organism of cows during the
dry period. The study of the specificities of exchange
of ¥7Cs in the organism of cows during the dry period
is of interest due to the accumulation of the radionu-
clide in the mammary gland during the last months of
pregnancy.

According to the data of Table 1, during the dry period
the content of 1*’Cs in the diet of experimental groups
was almost the same. During this physiological state
the degree of “true” absorption of *’Cs is 1.9-12.1 %,
which is considerably lower than the value, described
in the literature [7, 8]. This may be explained by the
structure of the diet, the basis of which was coarse
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feedstuffs (hay, straw), characterized by low coeffi-
cients of bioavailability for *’Cs [9, 10, 12]. It is note-
worthy that the introduction of microelement additives
to the diet decreases the absorption of *’Cs in the ani-
mals of groups 2 and 3 compared to the control group.
Here they demonstrate negative balance of *'Cs, i. e.
it is removed from the organism in somewhat larger
amounts than it has been introduced with the nutrition —
by 7.0 and 5.0 % respectively. At the same time, the
animals of group 4 demonstrate sharp, almost three-
fold increase of “true” absorption of this radionuclide.
It is possible that the decrease in absorption for ani-
mals of groups 2 and 3 is related to the normalization
of microelement nutrition, which decreases the absorp-
tion of mineral elements by the principle of feedback.
A contrary picture was registered for animals of group
4. This sharp increase in absorption may be explained
by the biological role of cobalt, the level of which in
the diet of the animals of this group was exceeding the
norm by 70 %. It is known that one of the natural absor-
bents for *’Cs is dietary fiber, forming rather a stable
complex with the radionuclide. Cobalt is an ingredient
of cyanocobalamine (vitamin B,)), which, in its turn,
is a coenzyme of methylmalonyl CoA mutase. The lat-
ter is one of the key enzymes for fiber fermentation by
the symbiotic microflora of the rumen. Therefore, the
increase in cobalt content could stimulate the increase
in cellulosolytic activity of microflora, which was the
reason of the increase in *’Cs bioavailability from the
feedstuffs of the diet.

The share of each way of radionuclide removal was
estimated for more detailed evaluation of the impact of
microelements on metabolism of ¥7Cs.

The addition of different doses of microelement salts
to the diet of cows during the dry period has diffe-
rent impact on the removal of *’Cs. The values for re-
moval of ¥Cs with feces do not differ significantly for
cows of groups 2 and 3 (P > 0.05), whereas the va-
lues for cows of group 4 are reliably lower (P < 0.01)

(74.1 £2.9 %), i. e. the coefficient of “true” absorption
is 25.9 against 5-10 in the first three groups. During
this physiological period the removal of 1*’Cs with urine
is reliably higher for cows of groups 2—4 (11.5-13.8 %)
compared to group 1, and in group 4 it is removed 1.7
times more intensively than in group 1 (P > 0.05).

Therefore, the deficiency of microelements in the diet
of cows during the dry period promotes the accumula-
tion of '¥’Cs in their tissues. The addition of microele-
ments (especially iodine) enhances the removal of ¥’Cs
due to the radionuclide, accumulated in tissues, and re-
duces the storage of radionuclide in the organism.

The increase in the cobalt content in the diet of dry
cows with stable level of iodine and copper promotes
insignificant increase in the removal of '*’Cs with urine
and its considerable reduced removal with feces.

Metabolism of *’Cs in the organism of cows dur-
ing the lactation period. The lactation period of cows
under study coincided with their going to the pasture.
Therefore, during the exchange experiment the lactat-
ing cows (the end of the second month of lactation)
were fed with pasture grass of natural fields, mowed
herbage and compound feed with microelement addi-
tives. The radioactivity of the nutrition of animals dur-
ing this period increased considerably (22-26-fold)
and amounted to 17-22 kBq per day; at the same time
high bioavailability of 1*’Cs was revealed (Table 2).

The study results demonstrated that during this pe-
riod the “true” absorption of *’Cs in the gastrointesti-
nal tract increases sharply and fluctuates in the range
of 62.9-67.9 %. Intergroup differences are unreliable.
However, the tendency is similar to that of the dry pe-
riod: the least absorption (62.9 %) is noted for animals
of group 2 and the highest absorption (67.9 %) — for
cows of group 4.

During this period the removal of '*’Cs in terms of
percentage was found to be less compared to the dry
period, but the absolute amounts of removal via this

Table 1. The coefficient of “true” absorption of *’Cs in cows during the dry period, % from the introduced amount

Group of cows

Index
1 2 3 4
Input with the diet, Bg/day 880.1£0.9 892.6 £2 895.1+5 887.7+7
Removal from the organism, Bg/day 871.4+0.3 9553+04 937.8+0.2 785.5+0.2
Including feces 90.1+5.2 948 +4.1 92.3+42 74.1 £2.9%*
Including urine 8.0+1.3 11.5+£0.5% 11.9+1.1* 13.8 +£2.0%*

*Statistically reliable difference as regards group 1 (P <0.05); **P <0.01.
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Fig. 1. The dynamics of *’Cs in colostrum milk: 1 — group 1; 2 — group 2; 3 — group 3; 4 — group 4

route were almost an order higher. Here the differen-
ces between absolute amounts of *’Cs, removed with
the urine of cows under study compared to the control
group, were statistically unreliable. This index for the
animals of group 2 was reliably (P < 0.05) higher com-
pared to group 1 and relatively higher as regards groups
3 and 4. 3-3.6 % "’Cs out of the amount, introduced
with the diet, were removed with milk per day. The
highest index of *’Cs removal with urine was noted for
cows of group 4.

The introduction of the mentioned microelements
into the diet of cows, deficient in the content of cop-
per, iodine and cobalt, in the amounts, meeting their
required needs, decreases the removal of '*’Cs with
milk and increases its accumulation in the organism.

The increase of the level of cobalt in the diet of cows
above required amounts determines the reduction of its
total removal from the organism and thus the increase
of ¥’Cs accumulation in tissues and its enhanced re-
moval with milk.

The daily dynamics of *’Cs removal with colostrum
milk during the first 24 h after calving, milk yields I,
I1, and III, and on the 2™, 37 and 5" days was studied.

The data, presented in Figures 1 and 2, testify that
both the concentration of '¥’Cs in colostrum milk and
the transfer coefficient on the first day after calving are
very low; they increase gradually and reliably in the
course of 5 days of lactation almost 2.5-fold. It may
be explained by probable sharp decrease in the organic

Table 2. The coefficient of “true” absorption of *’Cs in cows during the lactation period, % from the introduced amount

Group of cows
Index
1 2 3 4
Input with the diet, kBq/day 194+14 175+1.9 19.1+£1.6 22.1+59
Removal from the organism, kBq/day 8.7+0.2 8.4+0.2 83+03 8.9+0.6
Including feces, % 355+4.4 37.1+6.2 345+4.0 32.1+0.9
With urine, % 6.1+0.5 7.4+ 0.2% 5.7+0.2 45+1.6
With milk, % 3.0+0.3 34+0.5 3.1+04 3.6+0.9

* Statistically reliable difference as regards group 1 (P < 0.05).
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Fig. 2. The coefficients of transfer of *’Cs into colostrum milk: 1 — group 1; 2 — group 2; 3 — group 3; 4 — group 4
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Fig. 3. Dynamics of '*’Cs in cow milk by lactation months: 1 — group 1; 2 — group 2; 3 — group 3; 4 — group 4

ingredient and the enhanced share of the aqueous phase
in colostrum milk. No intergroup differences were re-
vealed during two first days. The least specific radioac-
tivity of colostrum milk was noted for cows of group
3. During the studies the level of '*’Cs increases almost
by 100 %, whereas it increases by 400-500 % in co-
lostrum milk of cows from groups 1 and 4. Therefore,
the enhanced share of the aqueous phase results in the
increase in the concentration of *’Cs in the colostrum
milk of cows.

Figures 3—5 present the dynamics of average daily
milk yields, milk radioactivity and transfer coefficients
for *’Cs during lactation. These data testify to the fact
that during 100 days of the lactation the milk radio-
activity was relatively low (15-66 Bg/l). Intergroup
differences are unreliable during this period for all
the groups, except for group 3. Milk radioactivity for
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cows of group 3 was considerably lower compared to
animals of groups 1, 2, and 4 (P < 0.05). By autumn
(September) the concentration of '*’Cs in cow milk of
all the groups increased sharply and exceeded 100 Bq/l.
The comparison of the dynamics of specific radioacti-
vity of *’Cs in milk and its content in the diet of cows
during the specified period demonstrates certain diffe-
rences. For instance, if the fluctuations of radioacti-
vity of ¥’Cs in the diet of cows during the experiment
are of sinusoid character, the radioactivity in cow milk
increases linearly by the end of experimental period.
These differences are explained by the decrease in milk
productivity of cows in the final period of lactation, as
it is known that the concentration of “*’Cs in milk is
inversely related to milk yield [5, 7]. Different levels of
copper, cobalt and iodine in the diet of cows have dif-
ferent impact on the content of ¥’Cs in milk.
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Fig. 4. Coefficients of transfer of *’Cs into cow milk by lactation months: 1 — group 1; 2 — group 2; 3 — group 3; 4 — group 4
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Fig. 5. Average daily milk yield of cows by lactation months: 1 — group 1; 2 — group 2; 3 — group 3; 4 — group 4

For instance, the difference for cows of group 2 does
not exceed 10 % as regards the control (1*) group and
is statistically unreliable. At the same time the concen-
tration of ¥’Cs in cow milk of group 3 was found to be
20-28 % lower as regards the control (P < 0.05-0.01).
The difference in specific activity of *’Cs in cow milk
of group 4 compared to group 1 is insignificant at most
stages of the studies.

It is known that the concentration of ’Cs in milk
depends both on its content in feedstuffs and on the
level of milk productivity of cows. That is why the
coefficient of transfer into milk (C,) is used to estimate
the degree of *’Cs transfer into milk. It is mathematically
defined as a share of radionuclide, removed from 1 1 of
milk (in per cent), from the amount, input with nutrition.

The results of our studies testify to the fluctuations
in the degree of C for *'Cs in milk during lactation
(Fig. 4). Noteworthy is a contrary direction of changes
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in the dynamics of C_ "*’Cs in milk and the dynamics
of its content in feedstuffs for the studied period. Thus,
with low level of *’Cs activity in the diet of animals
at the end of July, the value of C_ for radionuclide in
milk did not exceed 0.44-0.59 % and was the highest
for the whole period of studies. With maximal pollu-
tion in September, the value of C_for *’Cs in milk was
0.15-0.20 %, i. e. it was close to the minimum. The
lowest value for C was in June — 0.07-0.13 %.

The data presented testifies to the fact that the in-
crease in the content of cobalt, copper and iodine in
the diet of cows of groups 2 and 3 promotes the reduc-
tion in C, of ¥’Cs in milk. This reduction is statistically
reliable for cows of group 3 compared to group 1 (P <
< 0.05). The increase in the level of cobalt concentra-
tion in the diet of group 4 cows leads to the increase
in C, of ""Cs in milk on several stages of studies, due
to which the value of C_ for animals of this group was
higher compared to the control.
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A considerably higher degree of radionuclide re-
moval with cow milk on initial stages of lactation is
noteworthy in the study of the quantitative aspect of
7Cs removal with milk in the daily milk yield. The
highest total removal of *’Cs with milk takes place
during the period of the highest lactation level (increa-
sing the milk yield) — 4.1-6.6 % from the total amount
of radionuclide, consumed with the feedstuffs, and the
lowest — on the stage of lactation decline — 0.64—1.2 %
from the total content of radionuclide in the feedstuff.

As the dynamics of total removal of '*’Cs with milk
in the daily milk yield does not coincide with that of the
content of radionuclide in the feedstuffs and the dyna-
mics of C, of *’Cs in milk, the results obtained testify
to the impact of endogenous factors on the depositing
of radionuclide in the tissues of animals and its remo-
val with milk. The reason may be found in the de-
creased rate of exchange between the blood circula-
tory system and the mammary gland of cows during
lactation. It should be noted that the highest level of
137Cs removal with milk in the daily yield is observed
for cows of group 4 and the low level — for cows of
group 2.

The differences revealed may be explained by the
increase in the milk yield for cows of experimental
groups, the diet of which was added different amounts
of microelements; first of all, it concerns the cows of
group 4, characterized by the highest level of milk pro-
ductivity and also the highest C_ of *’Cs in milk.

CONCLUSIONS

The vegetative feedstuffs of dairy cattle in Polissia
provide the requirement of cobalt for 30-35 %, iodi-
ne — for 25-30 %, copper — for 70 % in winter, and dur-
ing the grazing period in summer — for 25, 35, and 60
% respectively.

During the dry period the fortification of the diet of
cows, deficient in microelements, influences the me-
tabolism of radionuclides in the organism of animals.
The excess of the level of copper and cobalt of 30 %
above the requirements, and iodine — 70 % above them
promotes the decrease of “true” absorption of *’Cs and
enhances the removal of '*’Cs from the organism due to
the one, accumulated in the tissues, thus decreasing its
accumulation in the organism.

The increase in the level of cobalt in the diet by
70 % with stable content of copper and iodine leads to
the increase of “true” absorption of '*’Cs, insignificant
increase in the removal with urine and decrease in the
removal with feces.
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During the lactation period the radioactivity of the
diet increases 22—-26-fold and “true” absorption of
radiocesium in the gastrointestinal tract is sharply
increased, the intergroup differences are unreliable
and there is a tendency, remarkable for the dry pe-
riod, — the least absorption is noted for the required
consumption of microelements (group 2) and the
highest — for the enhanced level of cobalt (group 4).
The analysis of absorption coefficient during the dry
period and lactation period testifies to the re-distri-
bution of processes of absorption and removal of
¥7Cs between urine and milk.

The concentration of '*’Cs in the colostrum milk
of cows in the first 24 h is rather low and it is gradu-
ally reliably increased (in the course of 5 days) 2.5-
fold. The least specific radioactivity of colostrum
milk was noted for cows of group 3, who received
the diet with 70 % more iodine compared to the re-
quirements. The radioactivity of colostrum milk for
animals of groups 1 and 4 increased 4-5-fold and
was the highest.

Bnuine MikpoesieMeHTIB Mifi, ko0aabTy i iHoay Ha 0OMiH
137Cs B oprani3mi KopiB 3a pizHoro ¢iziojoriunoro crany

b. C. TIpucrep, B. I1. CnaBos, B. M. binerko
e-mail: bpristr@mail.ru

IacrutyT npobaem 6e3nekn AEC HAH Vkpainu
Byn. Jlucoripceka, 12, Kuis, Ykpaina, 03680

Merta. OuiHuTH BIUTHB JT00aBOK COJEH Mifi, KOOANBTy i
MOy /10 palioHy CyXOCTIHHUX 1 JIHHUX KOPIB y PI3HHUX J03aX
Ha BCMOKTYBaHHs 1 BuBeneHHs ¥’Cs 3 opranizmy. MeToam.
Jocninn BukonyBanu Ha ¢epmi B Hapomumpkomy paiioHi
KuromMupcpkoi 0071. 32 3araJbHONPHHHATHMH METOANKAMH.
Just mocmipkeHb BIIIOpaHO YOTHPH TPYIH KOPIB — aHalo-
riB YOPHO-CTPOKATOI MOpoAH. TBapUHM OTPUMYBAIM COJI
MIKpPOEIEMEHTIB 3 KOHIICHTPOBAaHMMH KopMmamu. Ilutomy
PaliOaKTHBHICTh KOPMIB, Kally, CE€4i, MOJIOKa BH3HAYaIN
METOZIOM I'aMMa-CIieKTpoMeTpii Ha aHamizatopi AMA-O30.
PesyabTaTn. YV nepion cyxoctoro Bmict *’Cs y pariionax
KOpPIB JIOCHIJHUX Tpyl OyB NPaKTUUHO OJHAKOBHM, a BH-
BEJCHHS HOTO 3 OpraHi3My TBapHH BHSBIUIOCS Pi3HUM
3aJICKHO BiJ] BIUTUBY MiKPOCJIEMEHTIB Ha CTYIIIHb 3aCBOEH-
HS paJioHyKJi1a. 3pOCTaHHs BUIIE HOPMATHUBIB PiBHS Miji
i kobayeTy Ha 30 %, a fiony — Ha 70 % crpusi€e 3MEHIIICHHIO
«BUIUMOTO» BCMOKTYBAaHHS LI€31I0 Ta IIJCUIIIOE BUBEICHHS
HOTro 3 OpraHiaMy 3a paxyHOK paJioOHYyKJIiJia, HAKOHYEHOTO
y TKaHMHax. PajioakTHUBHICTH PalLliOHy TBApHH Y IIEpiof
JaKTarii cyTTeBo 30inbimmiacs (y 22—26 pasiB) i CTaHOBHIIA
17-22 xbk 3a 1 mo0y, y ToOii ke 4ac BCTAHOBJIEHO BHCOKY
0l0OTIYHY MOCTYIHICTh PaliOHYKIiga. 3pOCTaHHS BMICTY
1esito-137 y pamioHax KopiB y MacOBHIIHHMK IEpiof TO-
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B’S3aHO 3 BHUKOPHCTAaHHAM 3a0pyaHEHUX yrimb. Iluroma
PalioaKTHBHICTH MOJIOKa KOpPiB Oylia HAMEHIIIO Y TPaBHi;
He3HauHe ii 30impmenHs (50-65 bx/m) BinMideHO B YepBHI,
munHlI 1 ceprHi. CyTTEBO MiABUINMIACS DPaTiOaKTUBHICTH
MOJIOKa KOpiB y BepecHi Ta >xoBTHI (150-184 Bx/m).
30aradeHHs parioHy TBapuH 3-i ZOCTITHOI TPYHH MiIIIo,
KOOAITbTOM 1 WOJIOM CIPHSUIO 3HMDKEHHIO PalioaKTUBHOCTI
MOJIOKa KOPiB TIOPiBHSHO 3 MOJIOKOM KOPiB 1-i KOHTPOJIBHOT
TpyTH, a TAKOX 3 MOJIOKOM TBapuH 4-i nocmigHoi rpynu. Y
JIaKTalliiHUK TIepiog HaMEHIe BCMOKTYBaHHS pPaliOHYK-
niga Oy70 3a HOPMATHBHOTO BKMBAHHS yCiX MIKpOEIeMeH-
TiB, a HAWOUIbIIE — 3a MIJBHUIIEHOIO CIOXHWBAHHS JIHIIE
koOanbTy. BucHoBkH. Pociuuui kopmu y 30Hi [lomices 3a-
0e3MeuyIoTh MOTPEON MOJIOUYHOTO CKOTA y 3MMOBHIA MEPiof
mo kobanety Ha 30—35 %, togy — Ha 2530 %, miai — Ha
70 %, a JIITOM y MAaCOBWIIHHNA HEpio] BIAMOBIIHO Ha 25,
35 u 60 %. 30araueHHs palioOHIB KOPIB MiKpOEIeMEeHTaMH
CTIPUYMHSIE 3HWKCHHS BCMOKTYyBaHHs '“'Cs y IITyHKOBO-
KHIIKOBOMY TPaKTi i1 3MEHILIEHHSI HOT0 Mepexoay B MOJIOKO
KOPIB.

KarouoBi ciaoBa: pamgioakTuBHE 3a0pyaHEHHS, MiKpoee-
MeHTH, 00MiH '¥’Cs B opraHismi KopiB, cyxocTidui i miitai
KOPOBH.
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(uznonornyeckom cocToTHUN
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Wucrutyt npobaem dezonacnoctd ADC HAH Yipaunst
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Henwb. Oniennuts BIUsAHUE 00ABOK COJCH Meau, koOaabTa
1 HoAa K palMoOHy CYXOCTOMHBIX M JIAKTHPYIOIIUX KOPOB
B Pa3NMYHbIX [103aX Ha BcacbiBaHWe W BbiBeaeHHE 'V'Cs u3
oprann3ma. Metonbl. OnbITel ipoBOAMIN Ha (epme B Ha-
ponuuckoM paiioHe XKutomMupckod 00J1. 10 OOIIECIPHUHSTHIM
Meroaukam. J{iIst uccieoBanusi 0TOOpaHbl YEThIPE TPYIIIIbI
KOPOB — aHAJIOrOB YEpHO-NECTpoil mopoisl. JKHBOTHBIE
TIOJTyHYaJIi COJI MHKPOJIEMEHTOB C KOHIIEHTPHPOBAaHHBIMHU
KOpMaMH. YZIENBHYIO PaJlO0aKTHBHOCTh KOPMOB, Kajia, MO-
M, MOJIOKa ONPENENSUId METOAOM TraMMa-CHEKTPOMETPUH
Ha aHanu3arope AMA-O3®. Pesyabrarsl. B nepuon cyxo-
cTosi comepkanue *’Cs B palHOHAX KOPOB OIMBITHBIX TPYIII
OBUIO MPAKTHYECKN OAWHAKOBBIM, a BBIBEJCHHE €ro M3 Op-
TaHWU3Ma >KHBOTHBIX OKa3aJloCch DPa3HBIM B 3aBUCHMOCTH
OT BIMSIHUSI MHUKPODJIEMEHTOB Ha CTENECHb YCBOGHHS pa-
JVOHYKJIN/IA. YBEIWYEHHUE BBIIIC HOPMAaTHBOB YPOBHS Me-
o u kobaneTa Ha 30 %, a ioma — Ha 70 % cmocoOcTByeT
YMEHBIICHUIO «BUIMMOT0» BCACHIBAHUS LIE3USI U YCHIIUBACT
BBIBEICHHE €r0 M3 OpraHW3Ma 3a cHeT PaJAnOHYKIIHNIa, Ha-
KOIUIEHHOTO B TKaHAX. Pajin0aKkTHBHOCTH PaIliOHA KHBOT-
HBIX B TIEPHOJ JIAKTallMU CYNIECTBEHHO YBEIMYMIACh (B
22-26 pa3) u cocraBmna 17-22 xbk 3a 1 cytr, B To *xe
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BpeMsl yCTAHOBJICHA BBICOKasl OMOJOTHYEecKas JOCTYITHOCTh
pamnoHykimnaa. Bospactanume comepxanus mesms-137 B
pamroHax KOpOB B TACTOWIIHBIN IMEPHON CBS3aHO C HC-
MOJIF30BAaHUEM 3arpsS3HEHHBIX YTOAWH. YaenbHas paano-
AaKTUBHOCTh MOJIOKa KOpPOB HauWMeEHbBIIEH Oblta B Mae;
He3HauuTeIbHOE ee yBenmueHue (50-65 Bbx/m) ormedeHO
B HWIOHe, uWronie u aBrycre. CyIIecTBEHHO IOBBICHIIACH
PaIMOaKTHBHOCTh MOJIOKAa KOPOB B CEHTSOpE W OKTSIOpe
(150-184 bx/m). OOoramieHne panuoHa MXHUBOTHBIX 3-i
OTIBITHOM TPYTIIBI MEABIO, KOOATETOM M MOIOM CIIOCOOCTBO-
BAJI0 CHIKEHHIO paJMOAKTHBHOCTH MOJIOKa KOPOB B
CpPaBHEHHHM C MOJOKOM KOPOB 1-i KOHTPOJBHOHM TPYIIIHI,
a TaKke C MOJIOKOM JXHBOTHBIX 4-f ONBITHOW Tpymnmnsl. B
J'IaKTaLIPIOHHBIﬁ NepuoJ; HAaMMCHBIIEC BCACBIBAHUEC paano-
HYKJIMJa ObLJIO NpPU HOPMAarUBHOM IOTPEOJICHUHM BCeX
MHUKpPOJIEMEHTOB, a HauOoJblliee — IPH MOBBIIIEHHOM
MoTpeOeHny TONbKO KoOanbra. BuiBoabl. PacturenbHbie
kopma B 30He [loneckst obecreunBaioT NMOTPEOHOCTH MO-
JIOYHOTO CKOTa B 3UMHHU TIepuo/ 10 ko0ansty Ha 30—35 %,
oy — Ha 25-30 %, meau — Ha 70 %, a eToM B MacTOMII-
HBII TIEpHOJ] COOTBETCTBEHHO Ha 25, 35 u 60 %. Oborarue-
HHE paIlMOHOB KOPOB MHKPOIJIEMEHTaMH CIOCOOCTBYET
CHW)KeHHIO BcackiBauusi '/Cs B IKeITyJTOYHO-KHIIICUHOM
TPaKTE U YMEHBILICHUIO €TO IEPEeXo/ia B MOJIOKO KOPOB.

KiroueBble ¢J10Ba: PAIMOAKTUBHOE 3arpA3HEHUE, MHUKPO-
snemenThl, oOMen *’Cs B opraHi3Me KOpPOB, CYXOCTOWHBIC
U JIAKTUPYIOIIUE KOPOBBI.

REFERENCES

1. Agricultural production on the areas contaminated by
the Chernobyl disaster in the long term. Ed. B. S. Prister.
Kyiv, Attika.2007;196 p.

2. Perepelyatnikov GP. The foundations of general ra-
dioecology. Kyiv, Attika.2008;435 p.

3. Gudkov IM, Gaichtnko VO, Kashparov VO, Kutlahmedov
YuO, Gudkov DI, Lazarev MM. Radioecology. Ed. I. M.
Gudkov.Kyiv.2011;367 p.

4. Ovsyannikov AIl. The foundations of practice in animal
raising. Moscow, Kolos.1976;303 p.

5. Prister BS, Loshchilov NA, Nemets OF, Poyarkov VA.
The foundations of agricultural radiology. 2™ ed. Kyiv,
Urozhai.1991;472 p.

6. Beresford NA, Mayes RW, Howard BJ, Eayres HF, Lamb
CS, Barnett CL, Segal MG. The bioavailability of different
forms of radiocaesium for transfer across the gut of
ruminants. Radiat Prot Dosimetry.1992;41(2—4):87-91.

7. Annenkov BN, Pibodes IK, Alexahin RM. Radiobiolo-
gy and radioecology of farm animals. Moscow, Ato-
mizdat.1973;924 p.

8. Mayes RW, Lamb CS. A possible method for estimating
the true absorption coefficient for radiocaesium in
ruminants. Sci Total Environ.1989;85:263—6.

AGRICULTURAL SCIENCE AND PRACTICE Vol.2 No.3 2015



INFLUENCE OF COPPER, COBALT AND IODINE MICROELEMENTS ON THE EXCHANGE
9. Slavov VP, Borshchenko VV, Davidenko AV. Ration 11. Nozdrin MT, Karpus’ MM, Karavashenko VF, Dya-

composition effect on *’Cs release from feeds in cattle chenko LS. Detailed norm of farm animal feed-
rumen. Thesis report of the Nat. Conf. The Problems of ing: Handbook. Ed. N. A. Nozdrin. Kyiv, Uroz-
Eliminating the Consequences of Chernobyl Disaster hai.1991;341 p.

in Agribusiness — 5 Years Later: Results, Problems and 12 si,vov VP, Borshchenko VV, Malyarchuk PM, Verbel-
Perspective View. Obninsk.1991;152-3. chuk SP. Correlation between radioactive cesium bio-

10. Slavov VP. Scientific bases of production intensification availability and decomposition speed of grass dry
and feed utilization in dairy cattle raising of Ukrainian matter in animal rumen. The IV congr. of radioactive
Polissya: Dissertation for the degree of doctor of investigation: Thesis report (20—24 November, 2001).
agricultural sciences. Kharkiv.1991. Vol. 1. Moscow.2001;707 p.

AGRICULTURAL SCIENCE AND PRACTICE Vol.2 No.3 2015 41




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


