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ABSTRACT

Contamination of water by pesticides, either digeot indirectly, can lead to fish kills, reducddH productivity,
or elevated concentrations of undesirable chemioadslible fish tissue which can affect the healftfihumans consuming
these fish .The objective of the present studynt@stigate the toxic effect of quinolphos on DNAdaRNA levels of
Freshwater fistiLabeo rohita. The fish were exposed to organophosphorus pgstidQuinolphos pesticide 25% EC to 96
hours LC50 technicakthal ((2.826 mg [!),) Technical sublethal (1/10 of 96 hr LC50 value, 0.2826 mgY), 25% EC
Lethal (2.218 mg L!) and 25% EC sublethal (1/ftof 96 hr LC50 value, 0.221 mg'). concentrations for 8 days. The
results observed in the present study revealsdhiialphos caused variability in the nucleic acohtent in different
tissues and the degree of variability by the quihas technical was less compared to 25% EC andouasl to be dose

dependent.
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INTRODUCTION

The aquatic environment is subject to an ever agirgy range of man-made (anthropogenic or xenabioti
pollutants, reflecting the ever more rapid innowas of our technology to manufacture goods to fyatisperceived
increase in consumer demand on which our econorgsed. Some of the pollutants that are now présehe tissues of
fish, wildlife and humans also reflect past usaferemicals, such as the organochlorine insectcated PCBs, which
have been banned or restricted in use for sevesahdbs. Measurements of tissue concentrations hargever,
overwhelmingly limited to a range of pollutants kuas pesticides, polyaromatic hydrocarbons (PAIRd)RCBs that are
known to be present in the aquatic environment fandwvhich measurement methods do exist. (R. E. étefR. M.
Harrison and David E. Kime, 1999).

The natural physiological functioning of an orgamigets disturbed on exposure to toxicant stresadiices its
effect first at cellular or even at molecular levblt ultimately causes physiological, pathologieald biochemical
alterations. It is, therefore necessary to foctsnéibn on changes in biochemical composition @faoisms, which are
constantly under pollutant threat. When the peadgigicome in contact with internal organs, irre®esichanges in
metabolic activities take place that eventuallyseabiochemical changes. Pesticide pollutants astrass inducing agents,
which affect the functional state of tissues of tosed organisms, all pollutants are not toxit dupesticides are
toxicants. Many pesticides have been reporteddduymre a number of biochemical changes in fish boththal and more
often at sublethal levels. Changes in ion concéatrs, organic constituents, enzyme activity, emghat activity and
chemoregulators in fish have been attributed tdigidss. Since aquatic environment is the ultingaid for all pollutants,

aquatic toxicity testing has became an integrat pérthe process of environmental hazard evaluatibrihe toxic
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chemicals. The objective of the present study testigate the toxicity of quinolphos on DNA and RNevels of
freshwater fishLabeo rohita.

MATERIAL AND METHODS

The fish Labeo rohita measuring 12 cm in length and 17 g in weight ireesipe of the sex were used in the
experiment. Fish were washed with 0.1% KMnéblution to avoid dermal infection. All the predauts laid down by
APHA et al., (1998) are followed, for maintaining the fishhel fish were exposed to organophosphorus pesticides
Quinolphos pesticide 25% EC to 96 hours LC50 teminkthal ((2.826 mg [Y),) Technical sublethal (1/16 of 96 hr
LC50 value ,0.2826 mg1), 25% EC Lethal (2.218 mg™) and 25% EC sublethal (1/1bf 96 hr LC50 value., 0.221 mg
L™ concentrations for 24 hrs and 8 days .if mowatitcurred during the experimental period, deal figre removed
immediately to avoid depletion of dissolved oxyd®®©) level which adversely affects other fish (Sztk and Brouna,
1975). The vital tissues like muscle, brain, livand kidney of the fish were taken for the estioratof Nucleic acids
(DNA&RNA).

RESULTS AND DISCUSSIONS

The calculated values of nucleic acids along witm@ard deviation and the percent change overcheat were
given in Table 1 & 2 and are graphically represeteFigure 1 and 2.

The DNA content in control fishabeo rohita in different tissues are in the order of: Kidneyiver > Brain >
Muscle Under exposure to sublethal and lethal catnatons of quinalphos technical grade and 25%H#eCDNA content
in liver and kidney increased but was found to dase in brain and muscle. The decreasing orde\ Bontent in
different tissues is in the order of: Technicallethmal: Kidney > Liver > Brain > Muscle, Technidathal: Kidney > Liver

> Brain > Muscle, 25% EC sublethal: Kidney > LiveBrain > Muscle, 25% EC lethal: Kidney > Liver >dn > Muscle.

The RNA content in control fishabeo rohita in different tissues are in the order of: Kidneyiver > Brain >
Muscle. Under exposure to sublethal and lethal eommations of quinalphos technical grade and 25%tE@s found that
the liver, kidney and muscle RNA content was desgdabut the brain RNA content was found to incre@bke decreasing
order of RNA content in different tissues is in theder of: Technical sublethal: Kidney > Liver >Bra> Muscle,
Technical lethal: Kidney > Liver > Brain > Musc25%EC sublethal: Kidney > Liver > Gill > Brain > Mcde, 25% EC
lethat Kidney > Liver >Brain > Muscle, The results indieeheterogeneous levels of DNA and RNA in the @ssaf
brain, liver, muscle, and kidney. The level of DiAdifferent tissues indicates cell number (Go€§6) and it is constant
for a species. In the present study, the DNA cdatanbrain decreased which may be due to reducicabsence of the
essential factors controlling DNA synthesis whiate éhe substrates (4-Deoxyribonucleoside triphossha enzymes
(polymerase) templet activity of deoxyribonucleimigin and activators like Mg++ and other dival@ns (Altmaral.,
1970, Bharitya & Jaimala 1988). According to Holiko(1980) thymine incorporation into hepatic DNA nsarkedly
increased after 1-3 days administration of theotaritoxicants.The increase of DNA in gill regiordise to hypertrophic
nature of chloride cells leading to less trans@iptsupporting the work of Natarajan (1981a), Duajaand Selvarajan
(1992) and Tilaket al. (2005) which reveal the enlargement of nuclei ia thloride secreting cell i€hanna striatus
exposed to metasystofreochromis mossambicus to quinalphos andCatla catla, Labeo rohita & Cirrhinus mrigala to
chlorpyrifos. But according to Das and Mukherje8(d@b), DNA levels were elevated in the tissuesndidn major carp,
Labeo rohita when exposed to quinalphos for 15, 30 and 45 dglgs. alterations in DNA levels could be due to the

disturbances in the normal synthesis and turnateraf DNA besides degenerative changes.
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Table 1: Change in the Amount of DNA (mg/gr Body WeWeight of the Tissue) and %
Change over the Control in Different Tissues of Fis Labeo rohita Exposed to Sublethal
and Lethal Concentrations of Quinalphos Technical Gade and 25%EC

Liver 6.74+1.23] 6.81+1.84 +0.8§ 6.96+x1./y7 +3.116.84+1.42] +1.33| 6.95+0.28 +3.11
Kidney | 8.36+x1.74| 8.39£1.32 +0.35 8.47+x1.y0 +1.31 8.554| +2.39 | 8.76x1.33 +4.78
Brain 4.68+1.90 5.57+0.26 -1.84Fr 4.47+1.81 985 451+1.88 -3.62| 4.46+14l -4.70f
Muscle| 0.69+0.32] 0.68+0.26 -1.447 0.67+0.27 -2.21* @045| -2.43 0.76+0.59 -3.72%

Values are the mean of five observations, Stan@edation is indicated as, and values are sigmifict p <

0.05,* indicates not significant.
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Figure 1: Change in the Amount of DNA (mg/gr Body Vet Weight of the Tissue)
and % Change over the Control in Different Tissue®f Fish Labeo rohita
Exposed to Sublethal and Lethal Concentrations of @nalphos
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Figure 2: Change in the Amount of DNA (mg/gr Body Vet Weight of the Tissue) and % Change
over the Control in Different Tissues of FishLabeo rohita Exposed to Sublethal and
Lethal Concentrations of Quinalphos for 8 days, Meat S.E,n=5,P < 0.05

Table 2: Change in the Amount of RNA (mg/gr Body WeWeight of the Tissue) and % Change
over the Control in Different Tissues of FishLabeo rohita Exposed to Sublethal and
Lethal Concentrations of Quinalphos Technical Gradeand 25%EC

Liver 2.75+£016 | 2.74+0.92 -0.36 2.62+ 0.28 -4.27 2.69+ 0.47 -1.8 2.64+ 0.29 -2.99
Kidney | 3.37+0.18| 3.29+0.72 -1.93 3.15+0.36 -4.91 3.3568 -1.39 3.27+1.20 -2.27
Brain 4.02+0.18] 3.88+1.9] -2.78 3.95+1.79 -1.693.87+1.94 -2.99 3.78+0.33 -4.84
Muscle | 1.59+0.36| 1.61+1.84 +1.567 1.62+0.35 +1.6p 10637 +0.89* | 1.61+0.39] +1.98%
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Values are the mean of five observations, Stan@endation is indicated as (z), Values are significat p <
0.05,* indicates not significant.
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Figure 3: Change in the Amount of RNA (mg/gr Body V&t Weight of the Tissue)
and % Change over the Control in Different Tissue®f Fish Labeo rohita
Exposed to Sublethal and Lethal Concentrations of @nalphos
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Figure 4: Change in the Amount of RNA (mg/gr Body Wt Weight of the Tissue) and % Change
over the Control in different Tissues of fishLabeo rohita Exposed to Sublethal and
Lethal Concentrations of quinalphos for 8 days, Mea+ S.E,n=5,P < 0.05

Nucleic acid content is considered as an indexaphcity of an organism for protein synthesis. Viasistudies on
the effects of toxicants on the nucleic acid contarfishes have been reported. Significant deeéasRNA and DNA
content in the fishClaria batrachus exposed to endosulfan was recorded by Asfia Pans®h Vasanta (1986).
Quinolphos induced significant decreases in RNAteoinof liver muscle and gill and DNA content ofalir of fish
Oreochromis mossambicus was observed by Durairaj and Selvarajan (1992hémpresent study decrease in level of RNA
was observed in all the tissues of fish exposesltdethal and lethal concentrations of both tecrdgcade and 25% EC,
whereas RNA increased in brain.Organophosphoruspoantds exhibit strong mutagenic and clastogeniergpitlity
(Patankar Nayana & Vaidya, 1980), which may be gasjble for the alteration of DNA level. Howeveettecrease of
DNA is not very prominent when compared to RNA. Teerease may be attributed to the increased gctifDNAase
as suggested by Tayyabial., (1981). Gautanat al., (2002) reported histo-chemical changes in naceids (RNA &
DNA) in the stomach and intestine Ghanna punctatus after the treatment with endosulfan and diazinostipieles and
significant decrease in nucleic acids of gastraitmte tract was also reported. The depletion of RR¥el suggests

increased proteolysis and possible utilisationhef products of their degradation for metabolic pggs. The significant
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decrease in both protein and nucleic acids woulgest that pollutant impair the process of prosggimthesis in the tissues
of fishes exposed to pesticides. Since RNA is tbehHemical mid wife in the formation of proteinBetdiminished RNA
content also affects the cellular protein cont&rk and Eichhorn (1995) have also suggestedtiieatepression in DNA
synthesis is not energy dependent and may be dtretdisruption of the replication process. therdase of RNA may
also be due to interference in the incorporatiopretursor in the nucleic acid synthesis or inhilgithe function of RNA
polymerase. Dawood (1986) and Benjamin (1990) lsangmgested that the decrement of RNA may also bealtiee non-
coding for the process of protein synthesis, themdcrease in the RNA content, which in turn wolive reduced the
concentration of RNA. Maruthanayagam and Sharn2i®04) studied the effect of monocrotophosQyprinus carpio to
understand the toxic effects of toxicant on thel@inacids and concluded that the pesticide leagbt@ral changes in the
biochemical markers like DNA and RNA which may beedo the increased activity of the enzyme DNAaseé the
inhibition of RNA polymerase function. But duringaovery period, the DNA and RNA levels increasedgpessively
indicating a probable from the disruption of int@rorgans. According to Malla Reddy and Bashamandd988) the role
of nucleic acids particularly RNA/DNA and protelDMA rations, which are used as an index of prosginthesis and cell
size, are considered to be important and form eatrirent with the pesticides causes variabilithertucleic acid content
in different tissues and the degree of variabitityextent of alterations caused by the pesticidgefound to be dose
dependent. The effects of cadmium and lead on DN& RNA contents have been studied in gill, lived dmain of a
common carpCyprinus carpio exposed to cadmium chloride and lead acetate bgyatlal., (2000) and found that both
the heavy metals decreased DNA content in allifsi¢s along with RNA content in liver and braint b was increased

in gill due to cadmium and lead toxicity.

The estimation of percentage DNA damage by chemiwdliction clearly showed high genotoxicity by the
herbicide 2,4-D. Similarly, 2, 4-D has shown highgtotic index and higher Percentage of aberratishsen compared to
phosphamidon and sevin. The ring formation, nunvagiation and gap formations were found predomiyant 2, 4-D
and lindane treated samples than in phosphamiddnsewin compounds 2, 4 — D is reported to have geutie and
cytotoxic effects on V 70 cells of Chinese hamg¢Ravlicaet al., 1991). 2, 4-D was also reported to cause geraitpxo
freshwater fishChanna punctatus (Abul Farahet al., 2003),. A number of chemicals, associate with DNeéfndge, have
been tested on live tested on live aquatic aniisalated tissues or different cell types. Theseribals were grouped into
four classes: (1) chemicals that act directly onADRR) chemicals whose metabolites cause DNA damg)echemicals
that cause the production of reactive oxygen spdtiat can damage DNA; (4) chemicals that inhiBitADsynthesis and
repair. In addition, many chemical contaminants agenDNA by multiple mechanisms.The results obsemelde present
study reveals that quinalphos caused variabilitthennucleic acid content in different tissues Hreldegree of variability

by the quinalphos technical was less compared ¥ E& and was found to be dose dependent.
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