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The objective of this study was to assess the radiation dose in computed tomography examina-
tions of rabbits using different examination protocols and to correlate these values with the
activity of antioxidant enzymes in their red blood cells following irradiation. The presented
results revealed that a single, routine computed tomography scan exposure led to a different
response of the activity of antioxidant enzymes in red blood cells regarding both dose and
time. The results indicate that there is a dose threshold that is about 25 mGy. Doses below
that level do not produce any significant changes in the level of antioxidant enzymes activity.
On the other hand, the level just above that threshold had a significant impact on the antioxi-
dant defence, but in a relatively short time period (2 hours after exposure), compared to the
higher dose that requires a longer adaptive period.
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INTRODUCTION

Despite the universal consensus that computed
tomography (CT) overwhelmingly benefits patients
when used for appropriate indications, concerns have
been raised regarding the potential risk due to the in-
creased use of CT in medicine and the relative high ra-
diation doses associated with this type of examination.
When compared to conventional radiography, CT de-
livers a considerably larger dose to the patient. Al-
though technological developments provide the op-
portunity to decrease individual CT doses, the attempt
to obtain quality images and cover a larger area of the
patient's anatomy can lead to the opposite result. It is
increasingly being documented that patient doses are
higher than necessary for the high quality image and in
CT often exceeds the level needed for confident diag-
nosis [1]. Thus, keeping the radiation dose as low as
reasonably achievable consistent with the diagnostic
task, remains the most important strategy for decreas-
ing this potential risk [2] in line with general radiation
protection principles. Because of that, optimization of
CT based on the balance of the radiation dose and im-
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age quality, is very important for avoiding excessive
patient doses [3, 4]. Similarly to human medicine,
X-rays are equally used in veterinary medicine. The
reasons for using radiation in veterinary medicine are
to either obtain optimum diagnostic information or to
achieve a specific therapeutic effect, while maintain-
ing theradiation dose to the radiological personnel and
the general public as low as reasonably achievable.
Similarly, it is also important to avoid all unnecessary
irradiation of the animal patient [5].

In terms of radiation protection and associated
radiation effects, radiation doses from a single, routine
computed tomography examination belong to the cat-
egory of low radiation doses and therefore can exert
only stochastic effects. Low doses are defined as doses
in the range of near zero up to about 100 mSv (0.1 Sv)
of low-LET radiation [6]. Based on epidemiological
data of radiation-induced cancer occurrences, various
authors agree that low doses are below 200 mGy as be-
low this level the statistical evaluation of data becomes
more and more uncertain [7, 8]. However, certain cel-
lular reactions like enzyme inductions, DNA-repair
processes, adaptive responses, chromosome aberra-
tions, efc. could already be observed between 10 and
100 mGy by various sensitive assay techniques [9].
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Low dose significance is especially relevant in trigger-
ing oxidative stress in organs and tissues submitted to
irradiation, resulting in elevated activity of the main
antioxidant enzymes: superoxide dismutase — SOD,
catalase — CAT, glutathione peroxidase - GSH-Px, and
glutathione reductase — GR [10, 11]. Changes in the
antioxidant enzymes activity were demonstrable when
the applied dose is 50 mGy [12]. However, it was re-
ported that oxidative stress can be induced with ex-
tremely low radiation doses from 0,1 mGy [13, 14] to
1 mGy [13]. In the rat spleen, an elevated activity of
SOD and GSH-Px was registered following exposure
to 250 mGy [15], and for the SOD this change lasted 8
weeks. In another study [16] CAT activity in chicken
kidneys was elevated by 40 % at the dose of 500 mGy
and doubled at the radiation load of 2 Gy. Same au-
thors documented that in samples of chicken brains at
the dose of 500 mGy, CAT activity was elevated only
by 25 %, while at the dose of 2 Gy, the activity was 2.4
times higher when compared to the controls. It was not
possible to find data regarding changes in the activity
of GR following a low dose irradiation exposure.
Apart from the fact that in staff, professionally ex-
posed to irradiation (X-ray technicians), when mild el-
evation of CAT activity in red blood cells was noted
[17], there is not much data regarding X-ray low dose
influence in triggering oxidative stress in these cells.

In veterinary medicine changes in the activity of
antioxidant enzymes following CT diagnostics must
be justified with special care because all examinations
in animals are conducted under general anaesthesia
and there are data about the significant influence of an-
aesthetics in triggering oxidative stress [18]. In order
to perform anaesthesia of rabbits, the best results are
achieved by combining ketamine and xylazine [19].
There are no data regarding oxidative stress in rabbits
during general anaesthesia but in horses, there is a
significant elevation in SOD, CAT, and GSH-Px ac-
tivity in blood, following premedication by xylasine
(0.5 mgkg™' BW)" [20]. An additional elevation was
noted after application of ketamine in the dose of
2.2 mgkg™! BW. Decreased activity of SOD and CAT
in rat brains following ketamine in subanaesthetic
doses (4, 10 or 30 mgkg™' BW) was recorded [21].

The main objective of this study was to assess
the radiation dose in computed tomography examina-
tions of rabbits using different examination protocols
and to correlate these values with the activity of anti-
oxidant enzymes in the erythrocytes of animals sub-
mitted to CT examinations.

MATERIALS AND METHODS

The study was conducted in line with existing
ethical normatives and based on the Permission of the
Ministry of Agriculture and Environmental Protection

“BW means body weight

— Veterinary Directorate, Republic of Serbia No.
323-07-03455/2015-05/5. The test was performed on
mature New Zealand white rabbit males. All studies
involving animals are reported in accordance with the
ARRIVE guidelines for reporting experiments involv-
ing animals [22]. The rabbits were kept under standard
laboratory conditions (12 hours light, 12 hours dark
and 21 £ 2 °C ambient temperature). All animals were
housed in individual cages and given a standard diet
and tap water ad libitum.

CT examinations of rabbits were performed us-
ing a single slice CT units SOMATOM AR STAR
(Siemens Medical Systems, Germany).

Animals and grouping

Experimental rabbits (66) were alienated in 11
equal groups consisting of 6 animals each. The first
three groups (NT, A}, and A,) were not exposed to radi-
ation and served as controls. Rabbits from the NT group
were sacrificed without any treatment while animals
from the A, and A, group were only anesthetized and
served as anaesthetised controls. Animals from the A1l
group were sacrificed 2 hours after anaesthesia and rab-
bits from the A, group 7 days after the anaesthetic pro-
cedure. Rabbits from the remaining eight groups were
also anaesthetized to ensure still positioning during ex-
amination and submitted to CT examination with differ-
ent CT protocols (different values of voltage and am-
perage in the X-ray tube). For anaesthesia, a ketamine
hydrochloride (Ketamidor 10 %, Richter Pharma, Aus-
tria) was used and administered i. m. (35 mgkg™'
BW). Prior to anaesthesia, a premedication by i. m. ap-
plication of xylasine hydrochloride (Xylased, Bioveta,
Czech Republic) was performed (5 mg/kg BW). Sacri-
fice was performed by the decapitation method.

CT examination protocols

All CT examinations were performed using the
following examination protocols:

—  Groups I; and L,: tube voltage (U) 110 kV; tube
current and rotation time product (/t) 63 mAs; ro-
tation time (trot) 1 s; slice thickness 10 mm.

—  Groups II; and II,: tube voltage (U) 130 kV; tube
current and rotation time product (/f) 63 mAs; ro-
tation time (trot) 1 s; slice thickness 10 mm.

—  Groups III; and I11,: tube voltage (U) 110kV; tube
current and rotation time product (/¢) 105 mAs; ro-
tation time (trot) 1 s; slice thickness 10 mm.

—  Groups IV, and IV,: tube voltage (U) 130kV; tube
current and rotation time product (/¢) 105 mAs; ro-
tation time (trot) 1 s; slice thickness 10 mm.

Rabbits from the groups I}, 11, I1I;, and IV, were
sacrificed 2 hours after the CT procedure while rabbits
from the groups I,, I, I1I,, and IV, were sacrificed af-
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ter 7 days. Sacrifice was performed by the decapitation
method. Immediately following sacrifice, blood sam-
ples were collected by exsanguination in order to de-
termine the parameters of the oxidative stress in red
blood cells.

Dose quantities

The dosimetry concept in CT is well-established
and based on the practical dose quantities: weighted
CT dose index (CTDIw), volume weighted CT dose
index (CTDIvol) and dose-length product (DLP). The
CT dose index is an indication of the average dose in
the central part of a scanned region when slices are
contiguous [23]. In addition, it enables comparisons
between scanners and scan protocols and can be easily
measured. All CT vendors are now required to display
CTDI and DLP values on the user interface [24].

Prior to data collection, the CTDIw values were
verified by measurements, using a well-established
protocol [23]. Values obtained from the CT console
differed by less than 10 % of the measured values.
Data were collected in terms of CTDIw. Data on the
rabbits and scan protocol were also collected, includ-
ing length and weight of animals, tube voltage (U),
tube current and rotation time product (It), rotation
time (trot), and technique used (acquisition mode,
gantry angle, collimation, and pitch).

Determination of antioxidant
enzyme activity

Whole blood samples were taken after decapita-
tion in heparinized vacutainers. Erythrocytes and
plasma were immediately separated by centrifugation
(10 min, 5000 rpm, 4 °C). Aliquots of three-times
washed erythrocytes with saline (0.9 % ww™!) were
lysed in ice-cold distilled water. Antioxidant defence
enzyme activities were measured in lysate. For deter-
mination of SOD activity, haemoglobin was removed
by the method of Tsuchihashi [25] and values were es-
timated by the method of Drabkin and Austin [26].

Enzyme assays

Activity of SOD was determined using the adren-
aline method [27] based on the increase in absorbance
at 480 nm. This method is based on the capacity of
SOD to inhibit the autoxidation of adrenaline to an
adrenochrome. The reaction was carried out in a 50
mmolL~" sodium carbonate buffer, pH 10.2, and was
initiated by the addition of 0.3 mmolL™! adrenaline.
One unit of SOD was defined as the amount of protein
required to halve the rate of substrate autooxidation.

Activity of CAT was measured spectrophotomet-
rically, according to Beutler [28]. CAT activity was de-
termined by the rate of H,0, disappearance measured

at 230 nm. Specific activities were expressed as
IU-mg ! protein.

Activity of GSH-Px was measured following the
spectrophotometric method [29] based on the NADPH
consumption [i. e. NADPH oxidation by GR, at
340 nm]. The reaction mixture consisted of a 50 mM
potassium phosphate buffer (pH 7.0), ] mM EDTA,
1 mM GSH, 1 mM sodium azide, 1 [TUmL"!' GR from
baker's yeast, 0.2 mM NADPH and 3 mM #-butyl hy-
dro peroxide (as a substrate and appropriate amounts
ofthe sample). The blank did not contain a sample and
the activity was calculated after subtraction of the
blank value. The rate of NADPH oxidation was moni-
tored at 37 °C on the basis of the decrease in
absorbance at 340 nm. One unit of enzyme activity
was defined as the amount of enzyme required to
transform 1 nmol of substrate [min~!] under the above
described assay conditions. Specific activities are ex-
pressed as IUmg ™! protein.

Activity of GR was assayed by the method de-
scribed previously [30] and based on NADPH oxida-
tion concomitant with GSSG reduction. The reaction
mixture consisted of 0.5 M sodium phosphate buffer
(pH 7.5), 0.1 mM EDTA, 0.1 mM NADPH, 0.1 mM
GSSG and appropriate amounts of samples. The rate
of NADPH oxidation was monitored at 37 °C after the
decrease in absorbance at 340 nm (£340 nm =
=mmolL 'em™)". The blank did not contain GSSG
and the activity was calculated after subtraction of the
blank wvalue. Specific activities are expressed as
IU-mg ! protein.

Statistical analysis

All values are expressed as mean £ SEM. Statis-
tical evaluation was calculated by two ways ANOVA
(factors: anaesthesia (A) and time (T) as well as dose
(D) and time (T)). For all comparisons, p < 0.05 was
considered as significant.

RESULTS

Radiation dose

The radiation dose in terms of CTDIw for used
scan protocols is presented in tab. 1.

Gantry angulation was zero for all examination
protocols and all image acquisitions were performed
using the axial scanning mode.

The effect of anaesthesia on the antioxidant
enzymes activity in rabbit erythrocytes

The results indicate that anaesthesia had no in-
fluence on the activity of antioxidant enzymes (fig. 1,

& is molar extinction coefficient
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Table 1. Scan parameters and assessed CTDIw values for
different examination protocols

Groups U [kV] | It [mAs] | trot [s] |CTDIw [mGy]

I;and I, 110 63 1 17.9

11, and 11, 130 63 1 252

III; and 111, 110 105 1 29.8

IV and 1V, 130 105 1 42.1

Two way ANOVA
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Figure 1. The effect of anaesthesia on antioxidant
enzyme activity in rabbit erythrocytes measured 2 hours
and 7 days after the application

ANOVA, effects of anaesthesia and days, non-signifi-
cant). Furthermore, the activity of studied antioxidant
enzymes in non-treated (NT) animals was similar to
values registered in anaesthetized animals after 2
hours (A,) as well on the 7" day (A,). It can be con-
cluded that the applied anaesthesia had no influence
on the activity of antioxidant enzymes in erythrocytes.

The effect of different CTDI values on the
antioxidant enzymes activity in rabbit
erythrocytes following computed tomography

The results showed that the applied treatment
changed the activity of antioxidant enzymes and the

Two way ANOVA
(D) F =081 ns.
(TYF =097 ns.
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Figure 2. The effect of different CTDIw values on SOD
activity in rabbit erythrocytes measured 2 hours and 7
days following computed tomography
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Figure 3. The effect of different CTDIw values on CAT
activity in rabbit erythrocytes measured 2 hours and 7
days following computed tomography (a vs. b — statisti-
cally significant differences; ab vs. a or b — statistically
non-significant differences)

effects depend on the dose applied and time of the par-
ticular enzyme activity.

There is no significant general trend in the level
of SOD activity in erythrocytes after the CT scan (fig.
2, ANOVA no significant effect of neither doses nor
time), but a very low level of significance between
general groups (interaction D x T, p <0.05) was found.
However, post hoc Tukey's HSD test showed no sig-
nificant differences between individual groups.

Statistical analysis of the measurements of CAT
activity showed no general trend of response after CT
scan exposure (fig. 3, ANOVA, no significant effects
of treatment and time). However, there are significant
differences between individual groups (ANOVA, in-
teraction, p < 0.001). There is a significant increase in
CAT activity (p < 0.001) after 2 hours of exposure of
29.8 mGy compared to the 17.9 and 25.2 mGy groups.
Moreover, CAT activity in that group decreased after 7
days when compared to the other groups.

Two way ANOVA
(D) F =12.5,p < 0.001
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Figure 4. The effect of different CTDIw values on
GSH-Px activity in rabbit erythrocytes measured 2
hours and 7 days following computed tomography (a vs.
b —statistically significant differences; ab vs. a or b —sta-
tistically non-significant differences)
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Figure 5. The effect of different CTDIw values on GR
activity in rabbit erythrocytes measured 2 hours and 7
days following computed tomography (a vs. b —
statistically significant differences; ab vs. a or b —
statistically non-significant differences)

Statistical analyses of GSH-Px activity showed
that, in general, the activity increased after the day 7
(fig. 4, ANOVA, significant day effect, p < 0.001, no
significant changes of dose effect). However, 2 hours
after exposure GSH-Px activity in the group of 29.8
mGy was significantly lower than the control. There is
no particular statistically significant individual differ-
ence when comparing 2 hours vs. the 7 day, but each
GSH-Px activity on the 7t day was higher to some ex-
tent compared to its 2 hours counterpart except con-
trols.

Statistical analyses of GR activity showed that
GR activity increased after 2 hours upon exposure to
29.8 mGy compared to other groups, but after 7 days,
decreased to a level not significantly different to con-
trols and 17.9 and 25.2 mGy groups (fig. 5, ANOVA
interaction, p <0.001). On the other hand, there was an
increase of GR activity in the group exposed to 42.1
mGry after 7 days compared to its 2 hours counterparts
and other groups on the 7" day (ANOVA significant
dose, p < 0.05, and interaction effect, p < 0.001).

DISCUSSION

Numerous studies show that the radiation dose
received during CT examination may have adverse ef-
fects on living subjects and the International Agency
for Research on Cancer (IARC) has classified X-rays
as carcinogenic to humans on the basis of sufficient
evidence for carcinogenicity [31]. The International
Commission on Radiological Protection (ICRP) in a
publication from 1990 also suggested that a low level
of radiation exposure could result in cancer [32, 33].
Contrary to this, some authors suggested that below
10 mSv, which is a dose range relevant to radiography,
no direct epidemiological data support increased can-
cer risk. However, this does not mean that this risk is
not present, as even large epidemiological studies

would not have the statistical power to detect in-
creased risk, if present, at a low radiation dose [34].
Despite some controversy over the excess cancer risk
of low-dose radiation, the linear no-threshold theory is
widely used because an alternative method for assess-
ing the potential risks of low-dose radiation is lacking.
In addition, the epidemiological data directly suggest
increased cancer risk in the 10 mSv to 100 mSv range,
which is relevant to many CT studies [35]. X-rays and
y-rays have also been tested for carcinogenicity at var-
ious doses and under various conditions in a range of
animal species. In adult animals, the incidences of leu-
kaemia and of mammary, lung, and thyroid tumours
were increased in a dose-dependent manner with both
types of radiation. Prenatal exposure also gave rise to
increased incidences of various types of tumours [31].
Low radiation doses lead to cellular reactions [9] trig-
gering oxidative stress, and changes in the antioxidant
enzymes activity were demonstrable when the applied
dose ranged from 0,.1 mGy [13, 14] to 50 mGy [12],
which corresponds to the doses received during the CT
examination [32].

The presented results originate from the first
ever performed study on radiation effects during CT
examinations of rabbits. CT scan exposure of rabbits
led to a different response of the activity of antioxidant
enzymes regarding both dose and time. The results
indicate that there is a dose threshold that is about
25 mQGy despite the fact that changes in the antioxidant
enzymes activity were demonstrable when the applied
dose ranged from 0.1 mGy [13, 14] to 1 mGy [13].

Doses below 25 mGy do not produce any signifi-
cant changes in the level of antioxidant enzymes activ-
ity compared to controls. Higher doses had an impact
on antioxidant enzymes, but different components are
involved.

A dose of 29.8 mGy led to changes of CAT and
GR activities after 2 hours that decreased to values not
significantly different compared to the controls and
lower dose exposure groups after 7 days. The same
group (exposed to 29.8 mGy) had lower GSH-Px ac-
tivity after 2 hours of exposure, but not different com-
pared to the other groups after 7 days. Both CAT and
GSH-Px decompose hydrogen peroxide (H,0,), but
with different enzyme kinetics i. e. CAT operates at a
higher H,O, concentration than GSH-Px. This indi-
cates that in 29.8 mQGy, erythrocytes were exposed to a
high impact of H,0O, after exposure to the CT scan.
However, after 7 days the levels of antioxidant en-
zymes in that group were similar to controls, except
CAT that was lower compared to other groups. It
seems that GSH-Px activity after 7 days was efficient
to in establishing a normal oxidative status and lower
amount of H,0, in this, as well as in other groups.
Namely, ANOVA showed that GSH-Px was elevated
to a certain extent in the all the examined groups (ex-
cept the control), suggesting this enzyme as generally
protective after 7 days of CT scan exposure.
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On the other hand, exposure to 42 mGy led to the
increase of GR activity after 7 days. This means that
the reduction of oxidized glutathione was accelerated,
suggesting the glutathione mediated way of antioxi-
dant protection as dominant in the group that received
the highest dose of irradiation.

The presented results suggest that CT exposure
led in general to the activation of a protection against
hydrogen peroxide production, which depends on irra-
diation doses as a determinant of hydrogen peroxide
production. Moreover, the level just above that thresh-
old had significant impact on the antioxidant defence,
but changes were time dependent (2 hours vs. 7 days
after exposure), suggesting that the higher dose re-
quires a longer adaptive period.

Although erythrocytes are not very radiosensitive
[36], low radiation doses can trigger the oxidative stress
in these cells, resulting in elevated activity of the main
antioxidant enzymes [10, 11]. According to the literature
data, changes in the antioxidant enzymes activity were
demonstrable when the applied dose was 50 mGy [12] or
less, which is confirmed by our results. Despite the fact
that the results related to the effect of low-dose radiation
on the activity of oxidative enzymes in erythrocytes are
presented in the available literature, they mostly relate to
chronic irradiation.

Several studies were conducted with the aim of
clarifying the oxidative stress status in radiology workers
but their results are quite contradictory. Recently, some
authors investigated changes of antioxidant enzymes ac-
tivity in erythrocytes of hospital staff occupationally ex-
posed to ionizing radiation with radiation doses ranging
between 0.10 and 3.8 mGy per month [37]. Their results
showed that activities of erythrocyte CuZn-SOD and
Se-GPx, observed for the exposed group, were signifi-
cantly higher than in the control group. It was also indi-
cated that the activities of antioxidant enzymes were sig-
nificantly increased in radiation-exposed subjects
compared with control individuals. The activities of
erythrocyte CAT levels in the exposed group were found
to be significantly lower than in the control group. The
authors assume that these findings may be explained in
terms of low-dose radiation-induced hormesis. Accord-
ing to other authors [17], erythrocyte CAT activities are
slightly increased in radiographers when compared to the
controls.

Long-term exposure to low radiation doses in
workers operating X-ray equipment reduced antioxi-
dant enzyme activities (SOD, CAT, and GPx) in eryth-
rocytes as compared to controls [38]. These results
suggest that long-term exposure to a low radiation
dose in workers operating X-ray equipment dimin-
ishes their antioxidant defence.

Blood samples obtained from the rabbits, before
and after X-rays irradiation, that was continued for a
week in daily sessions of 100 rad/min until a total dose
of 550 rad was reached, were analyzed in order to de-
termine the differences in the content of reduced

glutathione (GSH), and glutathione peroxidase activ-
ity (GP). In blood samples that were taken following
irradiation, the activity of GP was increased, whereas
the levels of GSH were decreased [39].

As previously stated, there are no available liter-
ature data regarding activity of antioxidant enzymes in
rabbit erythrocytes following acute low dose X-ray ir-
radiation during CT examination.

CONCLUSION

The presented study investigated the influence
ofthe radiation dose during CT examination to antiox-
idant enzyme activity in rabbit erythrocytes. The ob-
tained results show that the antioxidant enzyme re-
sponse follows dose mediated ROS production.
According to this, the highest dose had a lag period for
adaptive response compared to the lower one, and a
the dose threshold is about 25 mGy. The level just
above that threshold, had significant impact on the an-
tioxidant defence, but in a relatively short time period
(2 hours after exposure), compared to the highest dose
that requires a longer adaptive period (7 days). Fur-
thermore, antioxidant protection is established by dif-
ferent antioxidant enzymes and depends on the level of
irradiation.
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YTULAJ JO3E 3PAYEILA INPUINKOM KOMIIJYTEPU30BAHE TOMOIPA®UIE HA
AKTUBHOCT AHTUOKCUIATUBHUX EH3UMA Y EPUTPOLIMTUMA KYHURA

Lnm oBe cryamje GO je ma ce M3BpIIM HPOIEHA 1032 3pavyera TOKOM KOMIIjyTeph30BaHe
ToMmorpacuje KyHnha o6aB/beHE NpHU Pas3IUYUTUM IPOTOKOJIUMA IpeEriiefia, Kao u jja ce godbujeHe
BPEAHOCTU YyHIOpPEAE ca aKTI/IBHOHIhy AHTUOKCUJAaTUBHUX CH3UMa Yy C€PUTPOLUUTUMA OBHUX KHUBOTUIbA.
Jobujenn pe3yITaTh yKa3yjy Ha TO a HAKOH jefHOKpaTHoT, pyruacKor CT mpernena gonasu o IpoMeHa
AKTHBHOCTH aHTHOKCHJATUBHUX €H3MMa y epUTPOLMTIMA KyHIha YHjU CTEIIeH 3aBUCH Of] 103€ 3paderha H
Mema ce Y pyHKIMjU BpeMeHa. Ha ocHOBY fo0ujeHux pe3yiaTaTa Takobe ce MoxXKe 3aKJbyUUuTH 1a IOCTOjU
rpaHula Jo3e Koja u3Hocu 25 mGy UCIOA KOje HHUCY YOU€HEe 3HauyajHe IIPOMEHE Yy HUBOY aKTUBHOCTH
aHTHOKCHATUBHEX eH3nMa. C Apyre cTpaHe, BpeIHOCT HEMIOCPETHO N3HAJ| TOT IIpara, 3Ha4ajHo je yTHiana
Ha aHTHOKCHJATHBHY OfOpaHy, alli caMO y PeJIaTUBHO KPAaTKOM BPEMEHCKOM Inepuofy (2 Jaca HaKOH
u3narama 3pademy), y mopehemy ca Behom 1o30M Koja je 3axTeBasia y:Ku aganTuBau nepuof (7 gaHa).

Kmwyune peuu: xomtijyiiepusosana miomozpagpuja, CT 003HU unoexc, eputipoyuil, aHIUOKCUOAIUUBHU
eH3UM, KYHUR




