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Abstract 

The expedited advent of human population, urba-

nization and industrialization for economical 

growth has adversely affected the biological diver-

sity, which is one of the major concerns of the de-

veloping countries. In Tirupur, 729 textile dyeing 

units were located and these units generated 96.1 

MLD of wastewater. The untreated effluent was 

discharged into the Noyyal River which causes the 

toxic effect into water and fish. Heavy metals cause 

DNA damage in Oreochromis mossambicus living in 

untreated effluent.  Fish were exposed to untreated 

effluent for 1st day, 15th day, 25th day and 50th 

day. The interaction of a xenobiotic with DNA can 

damage the chromosomes, single- or double-

stranded breaks, form DNA adducts, or interfere 

with the mechanisms involved in repairing these 

damages. Some of those substances are called eu-

genics because they cause changes in the distribu-

tion of chromosomes during cell division, leading 

to numerous chromosomal changes. In 50th day 

DNA damage was maximum amount. Senescence 

protein Stress protein p21, p16 were increased in 

untreated 50th day. When fish were introduced in 

Bio remediated effluent in 1st day, 15th day, 25th 

day and 50th day the DNA damage was signifi-

cantly reduced. Fish present several advantages in 

ecotoxicological studies because they comprise the 

most diverse group of vertebrates and have a high 

ecological relevance when exposed to toxic sub-

stances. Moreover, fish may present similar results 

to other vertebrates, humans included. 

Keywords: Textile dye effluents, Oreochromis mos-

sambicus, DNA damage, Stress protein. 

INTRODUCTION 

Number of chemicals with genotoxic potential is 

emitted to Noyyal river water through municipal 

and industrial waste water effluents, genotoxicity 

tests are gaining importance. Contamination of 

aquatic resources is one of the most worrying sub-

jects of humankind. Domestic and industrial efflu-

ents are mainly responsible for the contamination 

of aquatic system 1,2. Fish have served as bio-

indicators of environmental pollution and played 
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significant roles in assessing potential risk asso-

ciated with contamination in aquatic environment 
3. The use of fish as bio indicators for assessing the 

effects of pollution are of increasing importance 

and permit early detection of aquatic environmen-

tal problems 4,5. Fish have been generally used as 

bio indicators of the aquatic ecosystems because 

they play an essential role in the food chain and 

food web, bioaccumulation of toxic substances di-

rectly and indirectly through ingestion of both 

compounds dissolved in water and previously con-

taminated organism 6,7.  

Many physical and chemicals contaminants can 

cause structural and functional changes in the mo-

lecular compounds of living cells. DNA is an im-

portant target of environmental stress due to per-

sistent organic pollutants in both aquatic and terre-

strial organisms  8. One of the ways to evaluate the 

genotoxic potential of physical, chemical and bio-

logical substances is the comet assay. This method 

is used to detect small DNA damage such as Single 

strand breaks, double strand breaks and alkali-

labile sites of individual cells. The comet assay 

(CA) is a standard, quick, simple, sensitive, rapid 

and reliable method for quantitatively measuring 

DNA damage in the exposed organism 9. Comet 

assay is considered sensitive, fast, cheap and re-

quires small number of cells to be performed10,11 

and it has been applied, with great success in eryt-

hrocytes of many species of the fishes exposed to 

several genotoxic agents 12,13. Genotoxic tests can 

detect compounds capable of promoting primary 

damage in the DNA of exposed fish and is there-

fore a warning sign of future environmental prob-

lems.  

Hence in the present study an attempt is made to 

study the DNA damage of the fish Oreochromis 

mossambicus exposed to different days of treated 

effluent. 

Materials and Methods 

Study area  

The textile dye effluents were collected from a Ti-

rupur private textile industry, situated at rayapu-

ram of Tirupur District, Tamil Nadu, India. The 

effluent from the industry was collected and trans-

ported to the laboratory and used for further expe-

riments. Fingerlings of healthy Oreochromis mos-

sambicus were brought to the laboratory and accli-

matized for 15 days. The fish were well fed during 

the acclimatized period. Feeding was stopped one 

day before commencement of the experiment.  

Sample collection  

Blood samples from each specimen of 

O.mossambicus were obtained by cardiac puncture 

using heparinized syringes. The comet assay was 

performed according to Singh et al., 14. This proto-

col describes the fluorescent, ethidium bromide 

staiming methodology and non-fluorescent, silver 

staining technique 15, which is now being routinely 

used in the laboratory.   

Results 

Regarding overall performance of fish towards 

induction of DNA damaged cells, under the expo-

sure of metals, all the four fish species showed sig-

nificantly higher frequency of damaged cells due 

to exposure of textile effluent (Figure 1). Among 

the histogram O.mossambicus, the percentage of 

damaged cells in fish erythrocytes varied signifi-

cantly as: Untreated Effluent 50th day > Untreated 

Effluent 25th day ≥ Untreated Effluent 15th day. 

DNA damage level is increased. But the percentage 

of damaged cells in fish erythrocytes significantly 

reduced as: Bioremediated Effluent 15th day > Bio-

remediated Effluent 25th day ≥ Bioremediated Ef-

fluent 50th day. DNA damage level was significant 

amount decreased in Bioremediated Effluent 50th 

day when compare to untreated 50th day.  

Discussion 

Due to growing number of agricultural, commer-

cial and industrial chemicals, the rate of genetic 

disorders, diseases and mortality of exposed or-

ganisms in the natural habitats has increased sig-

nificantly 16. This needs to study the impacts of 

these chemicals on integrity and functioning of 

cellular DNA in organisms.  

During present investigation untreated 50th day 

fish species showed concomitant increase in DNA 

damage in their peripheral erythrocytes with in-

crease in metallic ion concentration.  

Moreover, fish blood erythrocytes are the most 

suitable for DNA damage analyses since peripheral 

blood reflects the comprehensive health status of 

the organism. Regarding this issue, fish blood cells 

have attained particular attention as their erythro-
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cytes are nucleated and, therefore, appropriate for 

obtaining nucleoids for single cell gel electrophor

sis17. 

Figure 1: DNA Damage level in f

          

 

Conclusion 

Results showed significantly variable g

effect in peripheral blood erythrocytes of fish. It is 

also concluded that by using Comet assay, 

romis mossambicus can suitably be used as bioind

cators of metallic ion pollution in the natural aqu

tic habitat. This work will also help su

conservation of fresh water fisheries in I

Acknowledgement 

The author JT is very grateful to the 

Grant Commission (UGC), Government of I

New Delhi, for providing financial assi

the form of Rajiv Gandhi National Fe

(RGNF) which helped him to carry out r

work successfully. The authors are also very grat

ful to the Secretary and Correspon

Principal of A.V.V.M. Sri Pushpam Col

nomous), Poondi-613 503, Thanjavur (Dt.) for pr

viding the excellent infrastructure and necessary 

facilities to carry out research work succes

References 

1. Claxton, L. D., Houk, V. S., Hughes, T. J., 1998. 

Genotoxicity of industrial wastes

0

5

10

15

20

25

30

Control

 T et al; Int J. Pharm. Drug. Anal, Vol: 6, Issue: 2, 2018; 215-218 

Available online at http://ijpda.com 

cytes are nucleated and, therefore, appropriate for 

obtaining nucleoids for single cell gel electrophore-

 

 

Figure 1: DNA Damage level in fish 

Days 

Results showed significantly variable genotoxic 

effect in peripheral blood erythrocytes of fish. It is 

also concluded that by using Comet assay, Oreoch-

can suitably be used as bioindi-

pollution in the natural aqua-

tic habitat. This work will also help sustainable 

conservation of fresh water fisheries in India. 

The author JT is very grateful to the University 

, Government of India, 

viding financial assistance in 

Rajiv Gandhi National Fellowship 

which helped him to carry out research 

work successfully. The authors are also very grate-

ndent and the 

of A.V.V.M. Sri Pushpam College (Auto-

613 503, Thanjavur (Dt.) for pro-

ture and necessary 

facilities to carry out research work successfully.   

Claxton, L. D., Houk, V. S., Hughes, T. J., 1998. 

Genotoxicity of industrial wastes and efflu-

ents. Mutat.Res., 410, 237-

1383-5742(98)00008-8. 

2. White, P. A., Rasmussen, J. B., 1998. The gen

toxic hazards of domestic wastes in surface 

waters. Mutat. Res., 410, 223

1383-5742(98)00002-7. 

3. Lakra, W.S., Nagpure, N.S., 2009. Genotoxic

logical studies in fish: a review. Indian J. 

Anim. Sci. 79, 93–98. 

4. Lopez-Barea, J., 1996. Biomarkers to detect 

environmental pollution. To

79. 

5. Van Der Oost, R., Beyer, J., Verme

2003. Fish bioaccumulation and biomarkers in 

environmental risk assessment: a review. E

viron. Toxicol. Pharmacol. 13, 57

6. Cavas, T., Konen, S., 2008. In vivo genotoxoc

ty testing of the amnesic shell fish poison (d

moic acid) in piscine erythrocytes using the 

micronucleus test and the comet assay. Aquat.

Toxicol., 90, 154

10.1016/j,aquatox.2008.08.011.

7. Biagini, F. R., David, J. A. O., Font

2009. The use of histological, histochemical 

and ultramorphological techniques to detect 

gill alterations in Oreochromis niloticus

UE 15 Day UE 25 Day UE 50 Day TE 15 Day TE 25 Day

217 

 

-243. doi: 10.1016/S 

White, P. A., Rasmussen, J. B., 1998. The geno-

toxic hazards of domestic wastes in surface 

waters. Mutat. Res., 410, 223-236 doi: 10.1016/S 

pure, N.S., 2009. Genotoxico-

logical studies in fish: a review. Indian J. 

Barea, J., 1996. Biomarkers to detect 

environmental pollution. Toxicol. Lett. 88, 77–

Van Der Oost, R., Beyer, J., Vermeulen, N.P.E., 

tion and biomarkers in 

environmental risk assessment: a review. En-

col. 13, 57–149. 

Cavas, T., Konen, S., 2008. In vivo genotoxoci-

ty testing of the amnesic shell fish poison (do-

moic acid) in piscine erythrocytes using the 

eus test and the comet assay. Aquat. 

Toxicol., 90, 154-159. doi: 

10.1016/j,aquatox.2008.08.011. 

Biagini, F. R., David, J. A. O., Fontanetti, C. S., 

2009. The use of histological, histochemical 

and ultramorphological techniques to detect 

Oreochromis niloticus reared 

TE 25 Day TE 50 Day



Jayaseelan T et al; Int J. Pharm. Drug. Anal, Vol: 6, Issue: 2, 2018; 215-218 

Available online at http://ijpda.com 

 

218 

 

in treated polluted waters. Micron, 40, 839-844. 

doi: 10.1016/j.micron.2009.10.009. 

8. Frenzilli, G., Nigro, M., Scarcelli, V., Gorbi, S., 

Regoli, F., 2001. DNA integrity and total oxy-

radical scavenging capacity in the Mediterra-

nean mussel Mytilus galloprovincialis: A field 

study in a highly eutrophicated coastal lagoon. 

Aquat. Toxicol. 53, 19–32. 

9. Bajpayee, M., Pandey, A.K., Parmar, D., Mar-

thur, N., Seth, P.K., Dhawan, A., 2005. Comet 

assay responses in human lymphocytes are not 

influenced by the menstrual cycle: a case study 

in healthy Indian females. Mutat. Res. 565, 

163–172. 

10. Mitchelmore, C. L., Chipman, J. K., 1998. DNA 

strand breakage in aquatic organisms and the 

potential value of the comet assay in environ-

mental monitoring. Mutat. Res. 399, 135-147. 

11. Sasaki, Y. F., Izumiyama, F., Nishidate, E., 

Ishibashi, S., Tsuda, S., Matsusaka, N., Asano, 

N., Saotome, K.,Sofuni, T.,  Hayashi, M., 1997. 

Detection of genotoxicity of polluted sea water 

using shell fish and alkaline single cell gel elec-

trophoresis (SCE) assay: a preliminary study. 

Mutat. Res. 393, 133-139. doi: 10.1016/S 1393- 

5718(97)00098-3. 

12. Nacci, D. E., Cayula, S., Jackmin, E., 1996. De-

tection of DNA damage in individual cells 

from marine organisms using single cell gel 

assay. Aquat.Toxicol. 35,197-

210.doi:10.1016/0166-445X(96)00016-1. 

13. Belpaeme, K., Deldere, K., Zhu, L., Kirsch-

Volders, M., 1996. Cytogenetic studies of 

PCB77 on brown trout (Salmotruttafario) using 

micronucleus test and the alkaline comet as-

say. Mutagenesis, 11, 485-492.  

14. Singh, N. P., Mccoy, M. T., Tice, R. R., Schnid-

er, E. L., 1988. A simple technique for quantita-

tion of low levels of DNA damage in individu-

al cells. Exp. Cell Res. 175, 184-191. 

15. Cerad, H., Delincee, H., Haine, H.,  Rupp, H., 

1997. The DNA comet assay as a rapid screen-

ing technique to control irradiated food. Mu-

tat. Res. 375, 167-181. 

16. Livingstone, D.R., 2001. Contaminant-

stimulated reactive oxygen species production 

and oxidative damage in aquatic organisms. 

Mar Pollut. Bull. 42, 656-666. 

17. Costa, P.M., Neuparth, T.S., Caeiro, S., Lobo, J., 

Martins, M., Ferreira, A.M., Caetano, M., Vale, 

C., DelValls, T.A., Costa, M.H., 2011. Assess-

ment of the genotoxic potential of contami-

nated estuarine sediments in fish peripheral 

blood: Laboratory versus in situ studies. Envi-

ron. Res. 111, 25-36. 

 

 

 


