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The aim of the present study was evaluation of soil genotoxicity from Karvachar (Nagor-
no-Karabakh Republic) and Kapan (Republic of Armenia) using the single cell gel
electrophoresis (comet assay) on peripheral blood leukocytes of the local Ural field mouse
(Apodemus uralensis). DNA damage in mice leukocytes from Karvachar was significantly
higher compared to Kapan. It is worth to mention, that in the soil samples from Karvachar the
content of Fe, Mg and Ca was significantly higher compared to Kapan indicating potential
genotoxic influence. The obtained results confirm that the assessing of genotoxicity by the
Comet assay in free-living mice is valuable test in monoitoring of environmental pollution.

Comet assay — Ural field mouse — leukocytes — biomonitoring

Uohiwnwph tyyuwnul bp Lupjuwdwnh (Lintuyhtt Twpwpunh Zuwtpuwbnnpniy) b Gw-
wuih (Zujuunwih Zwbpwybnmpni) honh ghtwpnibuyumpjut gowhwwnndp thnpp winw-
nughtt Uwb (Apodemus uralensis) suypudwuughtt wpyub (Eynghnubpnud Gquljh pehouinh dti-Ekljn-
pudnpkgh (FYu-Yndbn dbkpnn) Yhpwndwdp: Lupjudwnh whnwnuhtt dutph (Enghnitpnud
TUE-h Juwudwspubpp hwjwunhnpbt wbih pupdp B, hwdbdwnws Yuywth dukph htn: 2upy
E ok, np Lupjwgwnh hnnh tdnipubipnud Fe, Mg Ut Ca wwipnitwlynipiniup qquiphnptt wykh pupdn k,
hunftlfunnws Guwuth htwn, hsp JYuynud E htwpunjnp qiiupniiught wgnbgmpiut dwuhb: Fue-
Yndtwn dbpnnh Yhpwenwdp thopp winwpughtt djub suypudwuughtt wpywb (Elnghnibpod
wpyniiuybn dnintignud | hnnh ghiwpniiuyimipjut. guuwhwwndw hwdwp:

QUL-Indltan Wkpny — thnpp whnmwnuyhl unil — jEnghunbkp — jEkinununanumuplinid

Ilenpio HACTOAIETO UCCIEAOBAHNUA ABJIAIACH OLlEHKA TeHOTOKCHYHOCTH 104B Kapsauapa (Ha-
ropao-Kapabaxckas Pecrry6nuxa) u Kamana (Pecrry6iika ApMeHIs), C IpEMeHeHHeM MeToza
resb-d7eKTpodopesa efUHNYHBIX KiaeToK (MeTog JHK-komeT) B neiikonuTax
nepudepuIecKoit KpOBH y Maytoi secHoi M (Apodemus uralensis). Y poBHE HOBpeXIeHUI
JHK B nefixomurax Mbiuei u3 KapBadapa GpLIM 3HAYUTEIBHO BBILIE II0 CPAaBHEHHUIO C MBIIIAMHU
n3 Kamana. Ctout ormeruTs, 4To B mpobax moussl u3 Kapeauapa copepkanue Fe, Mg u Ca
GBLIO 3HAYHTEIBHO BBIIIE II0 CPABHEHUIO ¢ o6pasuamu no4B u3 Kamnana, uTo ykassiBaer Ha
MIOTeHIIMAJIbHOe TeHOTOKCHYecKoe BauaHue. IlomryyeHHbIe pesyIbTaThl MOATBEPKAAI0T, YTO
OlLleHKa FeHOTOKCHYHOCTH II0YB ¢ mpuMeHeHueM Mertoza JJHK-xomeT y Masoii ecHO# MbImu
ABAeTCA 3PPEeKTHBHBIM ITOAXO0J0M JJIT MOHUTOPHHTA OKPY>Kaloleil cpe/Ibl.

Merog [JHK-rxomeT — Manas 1ecHAA MBIIID — JT€HKOIHTH — OHOMOHHTOPHHT

Environmental pollution causes a variety of effects, including increasing level of
DNA damage. For the evaluation of environmental genotoxicity chemical
analysis of pollutants should be combined with the analysis of DNA damage in
testing species.

Rodents are routinely used as bioindicators of environmental contamination
due to their ubiquitous distribution, high relative abundance, ease of trapping and
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handling, and close association with the soil [8]. Earlier mice from the genus
Apodemus have been successfully applied as pollution bioindicators using
micronuclei test [7] and chromosomal aberrations [12].

The Comet assay, also known as a “single cell gel electrophoresis”, has become
an important tool for assessing DNA damage and repair in single cells [4]. This
method is established as a valuable tool in genetic ecotoxicology in wild animal
populations [13], including free living mice [6].

In the present study the Comet assay was applied on the peripheral blood
leukocytes of Ural field mouse (Apodemus uralensis) sampled from two areas with
different levels of contamination: Kapan, the center of the Syunik Province, Republic
of Armenia and Karvachar or Kalbajar, Nagorno-Karabakh Republic (NKR) for
detection of soil genotoxicity.

Materials and methods. Soil chemical analysis was realized in Institute of Chemical
Phy sics of NAS RA, according to APHA [1]. Levels of Ca, Mg, Mn, Fe, Co, Cr, Cu, Zn, Mo, Pb,
Cd, P and V were measured in soil samples from Kapan and Karvachar in 2014.

In total, 26 mice were caught in 2014 using live traps and transported to the laboratory:
11 (10 males: 1 female) from Kapan and 15 (10 males: 5 females) from Karvachar. To avoid
interindividual differences related to age, only adult specimens were examined. Blood samples
were collected from each mouse by cardiac puncture, placed in vials with heparin as an
anticoagulant.

Alkaline Comet assay was applied with some modifications [11]. A mixture of 20 pl of
whole blood sample with 80 pL low melting point agarose (0.5%) (Sigma) was pipetted onto a
microscope slide precoated with 1% normal melting agarose (Sigma). After the solidification of
gel layer the slides were immersed in lysis solution (2.5 M NaCl, 100 mM Na2EDTA, 10 mM
Tris and 1% Triton X-100, pH 10.0) for 24 hour at 4°C. Subsequently, the slides were incubated
in freshly made alkaline buffer (300 mM NaOH and 1mM Na2EDTA, pH>13) for 20 min for
DNA unwinding, and electrophoresed in the same buffer for 15 min at 300 mA and 25 V.
Slides were washed with neutralization buffer (0.4 M Tris, pH 7.5) for 10 min and stained with
20 pg/mL ethidium bromide (Sigma). The images were evaluated by fluorescence microscope
(ZEISS, Germany) in conjunction with a digital camera. DNA damage was assessed using a
Comet Assay IV imaging system (Perceptive Instruments, UK). 150 cells scored from each
mouse. To characterize DNA damage the parameters % DNA in tail, Tail moment and Tail
length was used.

Statistical analysis of obtained data was performed using nonparametric Mann—
Whitney U test and Chi-Square (x2) test by StatgraphicsCenturion 16.2 (StatPoint
Technologies, Inc. USA; Warrenton, VA) program.

Results and Discussion. The chemical composition of soil from two sampling
sites is shown in and data of data of maximum allowable concentration (MAC) [9] for
soils of Armenia are shown in tab. 1.

Chemical analyses of soil samples demonstrated differences in concentrations of
pollutants between sites. In soil samples from Karvachar the content of Fe, Mg and Ca
was significantly higher compared to Kapan.

DNA damage values assessed by the Comet assay in leukocytes of mice sampled
in Kapan and Karvachar are shown in tab. 2. Data are presented pooling together the
sexes, since the preliminary analysis did not show significant differences between
female and male animals within the same group. This result coincides with literature
data [8].

Nonparametric Mann—Whitney U test showed that the comet parameters (% of
DNA in the tail and tail moment) in mice leukocytes from Karvachar were significantly
higher compared to Kapan (p<0.05). Significant difference between two sites by the tail
length was not revealed (tab. 2). This can be explained by the fact that the tail length
does not linearly related to DNA break frequency [4].
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Table 1. Concentrations of chemical elements (mg/kg) in the soil samples from Kapan and
Karvachar and MAC - “maximum allowable concentrations
of chemical elements” for soils of Armenia.

Chemical elements Kapan Karvachar MAC
Ca 0.35 96.26* No data
Mg 0.05 92.82* No data
Mn 0.30 1.10 <1500
Fe 19.62 58.72* No data
Co 0.01 0.03 No data
Cr 0.02 0.49 <90
Cu 0.31 0.04 <132
Zn 0.19 0.10 <220
Mo 0.03 0.00 <132
Pb 0.04 0.01 <65
Cd 0.00 0.00 <2
P 0.60 1.59 No data
\ 0.20 0.06 <150

*— denotes significant difference compared to Kapan (p<0.001)

Increased level of DNA damage in mice from Karvachar compare with Kapan
could be related with higher content of Fe, Mg and Ca. Earlier the genotoxicity Fe, Mg
and Ca was shown [2, 5, 10]. Chemical composition assays of environmental habitat
give important information on the extent of its contamination. However, they do not
show the real effect on biological systems, because the combination of different factors
acts simultaneously and reveals a summary biological effect. For this reason, biological
assays of genotoxicity evaluation have been elaborated [3].

Thus, the assessment of DNA damage by Comet assay in leukocytes of mice
Apodemus uralensis can be used as a valuable tool for assessment of genotoxic hazards
of environmental pollution.

Table 2. DNA damage in leukocytes of mice Apodemus uralensis
collected from Kapan and Karvachar

Sampling site Number of % DNA in tail Tail moment Tail length
mice Mean +SE | Median | Mean +SE | Media | Mean +SE | Median
n
Kapan 11 6.64+0.22 2.84 0.99+0.03 | 0.43 |[31.74:0.21| 30.49
Karvachar 15 7.59+0.19 | 4.25* 1.19+0.03 | 0.68* |31.04:0.17| 29.17

*— denotes significant difference compared to Kapan (p<0.001)

The present study showed that DNA damage in mice leukocytes from Karva-
char was significantly higher compared to Kapan. It was also found that soil samples
from Karvachar more polluted with Fe, Mg and Ca. Thus, soil chemical analysis data
agreed with the data of the analysis of DNA damage.

The results obtained demonstrate the sensitivity of free living mice Apodemus
uralensis as biomarkers of environmental genotoxic pollution.
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