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Ochratoxin A (OTA) is a mycotoxin that contaminates food and feed and has been
classified as a possible human carcinogen. Human exposure to OTA is worldwide. Here the
genotoxic potential of OTA (4.375 pg/kg body weight/day for 15, 30, and 60 days) in the bone
marrow cells of adult Wistar rats exposed to mycotoxin through food consumption was described.
Level of DNA damage was measured by using standard alkaline single-cell gel electrophoresis
(comet assay). The tail intensity and tail moment of DNA-comets in bone marrow cells were
significantly higher in the groups treated for 15 and 60 days than in controls (p<0.05). These
parameters were also significantly higher in comparison to the group treated for 30 days (p<0.05).
The highest tail intensity and tail moment was observed in animals treated for 15 days, and it
differed significantly from animals treated for 60 days (p<0.05). Our results confirm the genotoxic
potential of OTA and demonstrate its activity in low concentrations in rat bone marrow cells by
comet assay.
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Otupwunnpuhtu A (OTA) Uhynwnnpuht k£, npu wnunwhwpnid £ uuncunU ne yenkpp, W nwuwyuwng-
ynud npwybu dwpnne hwdwn huwpwynp YwugbpngBu: Ubp Yuunwpwé wphuwnwpned Uspyujugywé b
OTA (4.375 Uya/yg/onpp) gtUwenuwihu wywnhynieintup Yhuinwnp wrubnutph nuypwéncéh pehpubnned,
npnUp unwgt) Gu Uhyninpuhup Y&nph dhgngny 15, 30 L 60 on: Yuf-h Juwuywépubnh Jwywnnwyp
quwhwwnyby £ wnwudhu pehelubnh dti-ElEYunnpwdnntgh (FLE-Yndbn) —unwlnwpun hhduwihu Jbennh
Uhpwndwdp: Mngh hUunBuuhynienitll nt wyngh Undtuwnp hwgwuwinhnptl (p<0.05) pwpan thu 15 W 60 op
Buwyjwsd Ytunwuhubph fudptpnud  hwdbdwwnwé  unnighsh  hGin: Yué-h Juwujwénipjul - wju
swihnpnohslbnp hwywuwinhnpbu (p<0.05) pwpén thu Lwl 30 onp Wwyjwd Yytunwuplubph fudph htwn
hwdtdwwnwé: Mngh huntUuhyniejwl W wngh UndBuinh wnwyb) pwpép dwywpnwyutpp nhingtp U 15
on Uhynwnpuhund dpwydwé yeunwuhlbnh fudpnd, npnup hwdwuwnhnpBu (p<0.05) wwppGndnid Ehu
60 on wyywdutbphg: Utp unwgwéd ndjuiubpp hwuinwwnnwd Bu OTA gtUwentlwihu EpLHinuEpp W
gnyg wnwihu npw wywnhynieintup gwép swithwpwdhuubpnd wnuGwnUGph nuypwénish pehelnnd
AYUl3-yndtun UGennh Yhpwndwdp:

Ohupuwinnguhl A — dpyninnpuplltin — qEUwenLlwyhU wlwnhynipinil —
wnlbwnh nulpwénidh ppholbn — Yue-Yndtin Ubenn

Oxparokcut A (OTA) siBIsieTcsl MUKOTOKCHHOM, SIBIISISICH PaclipOCTPaHEHHBIM KOHTaMHHAH-
TOM HPOAYKTOB ITHTaHHS M KOPMOB, KIACCU(QUIMPYETCs KaK NOTCHIMAJIbHBIA KaHIEpOreH i
yejgoBeka. B mpeacTaBneHHOW —paboTe M3yyeHa TEeHOTOKcHYeckas akTuBHOCTH OTA
(4.375 MKr/kr/meHp) B KJIeTKax KOCTHOTO MO3ra KpbIC JMHHU BHcTap, MONyYaBIIMX MHKOTOKCHH
BMecTe ¢ muier B Tedenue 15, 30 u 60 mueil. Yposens noBpexxaenuit JJHK onennBamm metogom
renpaiekTpodopesa B eauHuYHbIX KieTkax (JJHK-xomer). [locroBeproe (p<0.05) moBwimeHHe
YPOBHSI HHTEHCHBHOCTH ¥ MOMEHTa XBOCTa HAaOIIONANIN Yy KpPBIC, 00pabOTaHHBIX B TedeHue 15 u 60
JIHEH, I0 CPaBHEHUIO C KOHTpoJeM. JlaHHBIE mapameTps! ObUIH Takoke JoctoBepHo (p<0.05) Bbrmre
o cpaBHEHUIO ¢ 30-HEBHOM 00pabOTKOM. IHTEHCHBHOCTh U MOMEHT XBOCTA ObLITH Han0oJIee BbI-
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pakeHsl B TpymIne Kpeic, 00paboTanHOH B TeueHue 15 nuelt, u 6putn qoctoBepHO (p<0.05) BbImIE
o cpaBHeHUIO ¢ 60-1HEBHOM 00padoTKoil. [lomyueHHbIe pe3yIbTaThl HOATBEPKAAIOT T€HOTOKCH-
gyeckuil moreHnuan OTA ¥ MoKa3bIBAIOT €ro aKTHBHOCTh B HM3KMX KOHIEHTPAIMAX B KIETKax
KOCTHOT0 Mo3ra Kpbic MetoioM JJHK-komer.

Oxpamoxcun A — MUKOMOKCUHbL — 2eHOMOKCUYeCKAs AKMUGHOCHb —
KAemKu KOCMHO020 Mo32a Kpbic — memoo [JHK-komem

Ochratoxins are fungal secondary metabolites produced by several species of
Aspergillus and Penicillium. Most studies on ochratoxins have focused on ochratoxin A
(OTA) [1]. Though there are few studies of OTA genotoxicity in experimental animals
and the results obtained with cell cultures are inconsistent [2], nowadays it is known that
this mycotoxin possesses mutagenic, teratogenic and nephrotoxic activity [3]. The geno-
toxic status of OTA is still controversial because contradictory results were obtained in
various microbial and mammalian gene mutation assays [4].

Most people have detectable levels of OTA in the bloodstream (at least in certain
countries), though usually at very low levels. OTA was detected in 100% of human blood
samples (maximum 0.04 pg/L) and 58 % of human milk samples (maximum 0.9 pg/L) in
Norway [5]. The International Agency for Research on Cancer classified OTA as a 2B
group compound (possibly carcinogenic to humans and with sufficient evidence for
carcinogenicity in laboratory animals), though the mechanism of its carcinogenicity is not
understood completely [6].

The available reports on genotoxicity tested by the DNA-comet assay (single-cell gel
electrophoresis) in rat demonstrate the increase of the level of DNA damage in kidney and
liver cells, but animals were treated only with a high oral OTA doses (0.5 mg/kg body
weight, 10 mg/kg body weight) [2, 7, 8]. Comet assay is a sensitive and operative method
for determining DNA strand breaks and alkali labile sites at the cell level in vitro and in
vivo [9]. The method does not require cell cultivation, which makes easier analysis of
genotoxicity of different agents in the target tissue.

To our knowledge there is no data on genotoxicity of OTA chronic exposure in rat
bone marrow cells in low dose, so the aim of our research is to analyze these effects in vivo.

Materials and methods. Adult Wistar rats weighing 200+20g were kept in standard
environmental conditions with a 12-h light/dark cycle and at a constant temperature of 24°C, fed a
standard diet and had free access to water. The study was approved by the Ethical Committee of
the Institute of Molecular Biology of the NAS RA (IRB IORG0003427).

The rats were randomly assigned to four groups of 5 animals each receiving mycotoxin
OTA (4.375 pg/kg/day) or solvent only (control group) for 15, 30 and 60 days. The doses of
mycotoxins were selected on the base of literature data related to genotoxicity of OTA in rats [7,
8]. 5 rats for each variant were anesthetised by chloroform. For evaluation of genotoxic activity of
OTA the left femur was removed and the bone marrow at both ends was exposed with bone
cutters. Cells were flushed out with 3 mL PBS (pH 7.4) using a needle and syringe, and the cell
suspension was filtered through a three layer bolting cloth [10].

Comet assay. As an anticoagulant heparin was used in ratio 1ml/0.3ml (blood/anti-
coagulant). The level of DNA damage was evaluated by standard comet assay method [8]. 20ul of
cell suspensions mixed with 0.5% low-melting agarose (80ul) were added to slides pre-coated with
1% normal-melting agarose. After the solidification of gel layer the slides were immersed in a
lysis solution (2.5 mol/l NaCl, 100 mmol/l EDTA disodium salt (pH 8.0), 10 mmol/l Tris buffer
(pH 10.0) and 1% Triton X-100) at +4°C for 60 min. Slides were placed in electrophoresis buffer
(0.3 M NaOH, 1 mM Na,EDTA, pH 13) for 40 min to allow DNA to unwind. Electrophoresis was
performed for 20 min at 300 mA and 1 V/cm. Slides were neutralized with Tris-HCI buffer,
pH 7.5, and stained with 20 pg/mL ethidium-bromide.
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Slides were examined at 250x magnification on a fluorescent microscope (ZEISS,
Germany). At least 150 cells were scored per animal (50 cells scored per each of three replicate
slides). Images of comets were recorded with a video camera with high sensitivity (Variocam,
PCO, Germany) and processed on a computer program Comet Assay IV (Version 4.3). Tail
moment and tail intensity are used to evaluate the extent of DNA damage.

Statistical analysis of the results was performed using SPSS 19 software package with
application of non-parametric Mann-Whitney test (U test).

Results and Discussion. We assessed levels of DNA damage and the time course
of OTA genotoxicity in the bone marrow cells of animals. The main parameters of DNA
damage: tail intensity and tail moment have increased significantly (p<0.05) after 15 and
60 days treatment in comparison to control. These effects was not observed in the group
treated for 30 days (fig. 1).
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Fig. 1. Levels of DNA damage in rat bone marrow cells after chronic exposure
evaluated by comet assay. *p<0.05 - significant difference in comparison to control.

The highest levels of DNA damage were observed after 15 days of treatment.
Levels of tail intensity and tail moment are decreasing after 30 days and increasing
significantly (p<0.05) after 60 days treatment. These effects could be due to activation of
protective mechanisms of organism (e.g. binding and excretion of OTA and its
metabolites), which later (after 60 days treatment) failed to prevent genotoxicity of OTA
after long term exposure to low dose of mycotoxin. In addition, we showed that comet
assay is sensitive method to evaluate genotoxic effects of OTA in rat bone marrow cells
after chronic exposure.
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