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ABSTRACT

The aim of the present investigation was to asgesbiological damage and oxidative stress caugedxposure of
the test organism (Oreochromis mossambicus) toouarmutagenic agents present in the polluted watérthe
Chrompet Lake, located in Chennai, Tamil Nadu, dndrhis urban lake receives domestic, industrialstea
discharge and storm water runoff. The evaluatiorthaf quality of the water of Chrompet Lake is intaot and
necessary, since it is utilized for domestic ancteational purpose. In addition, the aim was tdlex data with
respect to the validation of the comet assay a®maérker in fish and on the utilization of O. mosdracus as a bio-
indicator of genotoxicity in environmental impaasassment of continental waters. For this purpaseperformed
a single cell gel electrophoresis (the Comet ass#sdting DNA migration in an electrophoretic fielgsing
erythrocytes of O. mossambicus, both from the Chedrhake and the fish reared in the laboratory dtiod as
negative control. The results of the experimenisth fevealed a significantly greater number of ctsmand
suggested a genotoxicity of the aquatic environn@n€hrompet Lake. The comet assay in O. mossambicu
provides an adequate sensitivity to be utilizeé &@sol in the monitoring of water pollution and @mmental risk
assessment.

Keywords: DNA damage Oreochromis mossambicuEnvironmental monitoring, Environmental risk assaent,
Comet.

INTRODUCTION

Pollution of environmental waters is a serious graving problem all over the world. Although thésdegislation
dealing with this problem in various countries, @rapollution from toxic chemicals still occurs [2]. Aquatic
organisms, such as fishes and mollusks, accumplaltatants directly from contaminated water andinectly
through the ingestion of contaminated organisms [lIZ]. Genotoxic pollutants contaminate not onlyatie
organisms but also the whole ecosystem and inrttieleimans through contamination of our food [14, 1

In order to assess exposure to or effects of enwiemtal pollutants on aquatic ecosystems, theviitig suite of
fish biomarkers may be examined: biotransformatemzymes (phase | and Il), oxidative stress parasiete
biotransformation products, stress proteins, nwtathneins, MXR (multixenobiotic resistance) prowi
hematological parameters, immunological parameteeproductive and endocrine parameters, genotoxic
parameters, neuromuscular parameters, physiologisablogical and morphological parameters [15].
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In this study, the water of Chrompet Lake was suiigtiito environmental testing using the comet assdish
(Oreochromis mossambigudhis urban lake receives domestic waste disehatprm water and industrial runoff.
The study of monitoring the quality of the watertbis lake was important and necessary, sincelitiiged as a
recreational area. In addition, the aim was toemtlidata with respect to the validation of the coassay as a
biomarker in fish and on the utilization &. mossambicuas a bio-indicator of genotoxicity in environmental
monitoring of continental waters.

MATERIALS AND METHODS

Animal and blood cells collection:

Oreochromis mossambicwsas collected from polluted Chrompet Lake in Ch@nindia. Individual’'s animals
weighing 100+£20 grams. In order to assess thetsffef pollution in the tilapia and their oxidatigé&ress profiles
are analyzed. The survival rates of the tilapiaeamaonitored in each set of site. Sets of tilap@enharvested for
oxidative stress profiling at different sites. Tihleod cells were collected from four tilapia at leaite (site 1, 2, 3
and 4) after commencement of exposure to pollufidre blood samples (approximately 2mL per indivijiugere
collected using a syringe from the tail muscle. $amples from each tilapia were immediately ceugefl at 800xg
at 4C for 10 min to collect the blood cells. Three repies were examined at each sampling time.

Comet assay

DNA strand breaks and FPG-sensitive sites werectimtein erythrocytes by single cell gel electrogsis, the
comet assay [14]. Clear microscope slides werepated with 1% normal melting agarose. For eadeslio@l of
cell suspension (approximately 10,000 cells) wasenhiwith 200ul of 0.5% low melting point agarose, spotted as
first layer onto the pre-coated slide and coverdith &@ coverslip. After agarose solidification theverslip was
gently removed; a second layer of g00f normal melting agarose (NMA) was added over fihst layer, covered
with a coverslip and allowed to solidify. Coverpsliwere removed and slides were placed in chifsi Ibuffer
(2.5MNacCl, 100mM EDTA, 10mM Tris—HCI; pH 10, 1% fon X-100 and 10% DMSO added just before use) at 4
oC for 1 h. After lysis, the slides were placed be platform in an electrophoresis tank that cost#ie pre-chilled
(4°C for at least 1 hr) electrophoresis solution (380MaOH, 1mM EDTA, pH 13). The buffer should justrély
cover the slides and was incubated for 30 min &f defore beginning electrophoresis. The electrogdisrwas
subsequently conducted at 25V constant voltage 20@MA for 30 min. Then slides were removed from
electrophoresis apparatus and washed with threegelsaof neutralization buffer in staining jar fomin each at
4°C. Each slide was stained with gbof ethidium bromide (20mg/ml) and covered witltaver slip. The slides
were examined under a fluorescent microscope aatyzed within 3—4 h. Slides were scored using aagen
analysis system (Comet Imager 1.2.13) attachedflwoaescent microscope (Carl-Zeiss, Germany) gqogdpwith
appropriate filter. The microscope was connected tomputer through a charge coupled device (C@Djeca to
transport images to software for analysis. Thel finagnification was 400x. Analysis of mean % DNAtive tail,
one of the reliable indicators of DNA damage wasealasing image analysis software. Images from H8 (25
from each duplicate slide) were analyzed. To sHmwéproducibility of our method, we measured DNéfndge in
lymphocytes from Chrompet Lak®reochromis mossambicusibjects on five different sites. For this, blood
samples were taken twice from the same subjectferaht sites; the respective samples were usethfo comet
assay and checked for and significanze 0.05).

Statistical analysis
Comparison between groups were performed usingn@yeANOVA with p<0.05 as the criterion for signiéince.
All analysis was done using windows based SPS&titat package (version 12.0, Chicago, IL).

RESULTS AND DISCUSSION

The level of DNA damage i©. mossambicusrythrocyte was shown as the tail moment, tail flerend as the
percentage of migrated DNA. An endpoint “tail moitiéa defined as the product of the tail length aihe fraction
of DNA in the tail. The results are shown in Figuid 2, and Table 1. DNA damage in blood cells destnated that
there was a significant differenc & 0.05 between the fish from Chrompet Lake and the ahikegt in the
laboratory (control), in which there was approxiatatdouble the number of cells with DNA damage,iéating

genotoxicity in the environment.
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In the present study, the comet assay was utileed biomarker of the genotoxic potential in thaens of
Chrompet Lake, which was found to be effectivehinwing double the DNA damage in the groupgOséochromis

mossambicufrom the lake when compared to that found in thetrmb. Based on these results, we can suggest that
0. mossambicuis a good bio-indicator of genotoxicity. The coragsay demonstrates the capacity to detect DNA

damage (genotoxicity), in agreement with the induciof DNA damage detected in other tests for gexioity
(chromosomal aberrations and genatiprt mutation, MN) [9].

Table 1: Comet tail length (mean +5.D.)

Subjects | Mean tail length (um) +S.D.
Control 2.7 +0.76

Site 1 16.13 + 1.3C

Site 2 16.54 #.02

Site & 8.21 +0.87

Site 4 17.3_4.92

Fig 1. DNA damage assessmefireochromis mossambicus

CONTROL

POLLUTAED LAKE

+—p

%DNA in Tal

According to data this study and criteria estalgisio [15], the Comet assay @ mossambicushould be a good
biomarker. The assay is reliable, relatively chaag easy to perform. The DNA is sensitive to palttitexposure
and effects (DNA breakage) serve as an early wgmparameter. Baseline data of the DNA damage in€@@ssay
is distinguished between natural variability andhteminant-induced stress, which are defined to eathtype
and/or organism. The underlying mechanism of thetiomships between DNA damage and pollutant ex@oand
this toxicological significance may be established). DNA damage. The Comet assay is non-invasiveoao-
destructive methodology, preserving the organismh etosystem. The basic biology and physiology ® tést

organism are known.
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Fig 2, represents the histogram showing significaly increased amount of DNA damage in the cells with were collected from different
site of the polluted lake @eochromis mossambicus compared to control, here the % of DNA damage i representation of the amount
of DNA tail which has been formed.
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[13] suggested that the determination of genotoxias a result of environmental contamination ofevahould be
conducted with the water as a whole and not spadlii for each (contaminating) component, and thatcomet
would be a good test for this type of monitorincheTdata on genotoxicity in Chrompet Lake foundQn
mossambicusdemonstrated the poor quality of that environmdrdwever, without determining the specific
polluting components. According to [18], there isedevated concentration of heavy metals suchaasdad Zinc in
the waters of Chrompet Lake, possibly the agergpamsible for the DNA damage found in the comeayds O.
mossambicufom Chrompet Lake.

Various aquatic organisms have been utilized amdicators, for examples: fishes and mollusks FHgh of the
speciesO. mossambicusitilized in the present work, showed a good DNA dge pattern for analysis and
environmental testing, thereby proving to be ariaiator of genotoxicity for Chrompet Lake. Somedsts
utilizing different substances known to be mutagg@.g. cyclophosphamide, mitomycin C)@ mossambicus
showed that this species was more sensitive whempaed toOreochromisniloticus and Cyprinus carpioin
monitoring with the micronucleus assay [4, 5, 6].

CONCLUSION

This study suggests th@reochromis mossambicissgood bio-indicator of environmental genotoxicityd that the
comet assay constitutes a sensitive, rapid andoegiermethod for the detection of DNA damage, shovihmat it is

a biomarker for non specific genotoxicity in fishhas been used successfully to reflect the vaniah exposure in
vivo in a particular species, and it also has thtetial as a test to explore cell specific effeatter-individual
variation and the persistence of lesions. Howefwather work is needed, including the standardoatof the
methods and the measurements, before the comey assa be used as a standard biomarker of aquatic
environments.
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