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ABSTRACT

This study was undertaken to evaluate the catadasi@ity in two Indian major carps Catla catla ar@irrhinus
mrigala. Fishes were exposed to sublethal concéotra0.07 mg/l and 0.115 mg/l) of cyanide and dfiect of
cyanide on the catalase (CAT) activity was assesskeer, brain and gill tissues of the fish onyda and day 14 of
exposure. Among the tissues, brain exhibited marimecrease in the catalase activity followed b/ agid liver.
The change was more pronounced on dayl4 of expdsiibition in the activity of CAT was more promzed in
C. catla. This indicates that sublethal concentratiof cyanide can cause changes in activity of &@gyme, the
catalase. Results indicate that cyanide is a péenbxicant induces oxidative stress and may brsggious
potential health risk. The investigated parametan be used as biomarker of cyanide toxicity inftashwater fish.
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INTRODUCTION

The destructive influence of humans on the aquetigronment may be in the form of sublethal potintiwhich
results in chronic stress conditions that have gatiee impact on aquatic life [Adedagt al., 2008]. Fishes have
been proposed as indicators for monitoring of Ilaaded pollution because they may concentrate in tissue,
directly from water through skin and also throughit diet. Fish is the last link in the food cy§eastancet al.,
1996] and frequently subjected to prooxidant effaehen exposed to pollutants [Velkova-Jordanakal., 2008].
Indian major carpsCatla catla and Cirrhinus mrigalare the prime cultured, important staple freshwéstres
generally found in rivers, ponds, and reservoirs.

The sensitivity of aquatic organisms to cyanidehighly species specific, and also influenced byewgiH,
temperature and oxygen content, as well as thesliége and condition of the organism. Fish and tagua
invertebrates are particularly sensitive to cyar@gposure [Dubet al.,2013]. Cyanide is a potent and rapid-acting
asphyxiant; it induces tissue anoxia through iwvatitbn of cytochrome oxidase, causing cytotoxic d¥p in the
presence of normal hemoglobin oxygenation. Theceffé the hypoxia causes depression of the cengalous
system that can result in respiratory arrest aadifeg to death [Shwetha and Hosetti, 2009].

Oxidative stress is a common symptom of cyanidecitg}{Dube et al.,2013]. Reactive oxygen species [ROS] have
been reported to affect the physiology of aquatiganisms [Pandegt al., 2003]. Fish possess well developed
antioxidant defense system neutralizing the toffiects of ROS [Pedrajaat al., 1995]. The activity of antioxidant
enzymes may be increased or inhibited under xetiol®@posure depending on the intensity and thatér of the
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stress induced as well as the susceptibility ofetkgosed species [Oruc and Usta, 2007]. Due to tagbtivity of
ROS, most components of the cellular structurefandtion may become potential targets of oxidatleenage. The
present study aimed to evaluate the sublethaltefffecyanide on the activity of catalase enzymehweference to
sensitivity of freshwater fishe€atla catlaandCirrhinus mrigala.

MATERIALSAND METHODS

A stock of juvenile fish €. catlaandC. mrigald, were procured from State Fisheries DepartmemadBa Reservoir
Project, Shimoga District, Karnataka State, Indliaey were acclimatized to the experimental condgifor a week
before use and fed with commercial fish food psll€@nly active specimens (5+0.5 g, 7+£0.5 cm) withsigns of
stress and injury were used in the experiments.

Prior to start of the bioassay, the fishes weratém with 0.1% KMnQ@ to remove any dermal adherents and
bacterial contamination. Dechlorinated tap watemfterature 27+1°C, pH 7.2+0.2, dissolved oxygea@G8mg/l,
hardness 23.2+3.4 mg/l as Ca{(hosphate 0.39+0.00gg/l, salinity 0.01ppt, specific gravity 0.001 and
conductivity less than 14S/cm and a light period of 12 h/day) was used thihowt the experimental period and
water was renewed for every 24 h. Sodium cyanid&o(purity, Loba chemicals, Mumbai) was used ascem,
prepared by dissolving in double distilled watelneTtoxicant solution in the test chambers was oeplavith fresh
solution of same concentration for every 24 h. 368 LG, of cyanide to theC. catlawas found out to be 0.280
mg/l and forC. mrigala0.458 mg/l. For the present study 40% of 96kJv@as selected (0.07 mg/l f@. catlaand
0.115 mg/l forC. mrigalg. Fishes were subjected to sublethal levels ofickgafor 7 and 14 days. A group of fishes
were maintained without the cyanide served as obrthe experiment was run in triplicates.

At the end of day 7 and day 14 of exposure, fishese sacrificed from control and cyanide treatesugs and
tissues such as liver, brain and gills were cadiddmmediately, washed with distilled water, bldtend weighed
before homogenization. The CAT activity in the tissvas determined by measuring the decompositityydriogen
peroxide at 240 nm (pH 7.0 and 25 °C), following thethod of Aebi (1984). Enzyme activity was expegsas
pmol HO, decomposed/ min / mg of protein.

Statistical analysis

Each assay was repeated five times, and differdret@geen experimental and control groups, at eapbseire time
were converted to percentage of the respectiveraoand analysis of variance (ANOVA) was employesing
SPSS 13.0 for windows. In all the cases, differengere considered statistically significantRat0.05 [Daniel,
1987].

RESULTSAND DISCUSSION

In the present study no mortality was observedndugcclimation and experimental period. Subletixglosure of
cyanide toC. catlaandC. mrigalaexhibited significant<0.05) inhibition in the activity of catalase enzymaeall
the tissues studied at both the exposure periodhwhmpared to control. The decrease in the actofit@AT was
more pronounced on day 14 of exposure to cyanidetih the fishes. Maximum percent inhibition in dmivity of
CAT in C. catlawas observed in brain (52.25%) followed by gill @3%) and liver (36.83%) (Table 1). Similarly,
C. mrigalaalso exhibited maximum inhibition of CAT activity brain (30.87 %) followed by gill (26.58 %) and
liver (21.97%) (Table 2).

Knowledge of the sublethal effects of toxic compdsiappears to be highly important to identify eavhrning as
bio-indicators of exposure before irreversible dgenaccurs [Davickt al., 2008]. Aquatic organisms can provide
model systems for cellular damage caused by ROShamd oxidative stress can lead to disease. Evaluaif
oxidative stress has become an important pararretée field of aquatic toxicology [Dubet al., 2013]. Among
the aquatic animals, fishes have proved to be kxtdbioindicators of aquatic contamination, sitiee biochemical
responses under toxic stress are similar to thbsemmals and other vertebrates [Sanehal.,2000].
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Table 1. Changesin the CAT activity (umol H,O, decomposed/ min / mg of protein) in the Catla catla finger lings exposed to sublethal
concentration (40% of 96h L Csp) of sodium cyanide

Tissue Exposur e Periodsin days
Control 7 14
Liver 15.342¢ | 10.950: | 9.692¢
+SD 0.0t 0.07 0.02
% change -28.63| -36.88
Brain 12.443 | 9.6313] 5.9419
+SD 0.06 0.05 0.03
% change -22.6 -52.2%
Gill 11.21: | 8.949¢ | 6.511:
+SD 0.0€ 0.04 0.0¢
% change -- -20.18| -41.98

Data are average of n=5 with +SD, statistically sificant (p<0.05)

Table2. Changesin the CAT (umol H,0, decomposed/ min / mg of protein) activity in the Cirrhnus mrigala fingerlings exposed to
sublethal concentration (40% of 96h L Cs) of sodium cyanide

Tissue Exposur e Periodsin days
Control 7 14
Liver 8.907 7.9763| 6.9498
+SD 0.04 0.06 0.05
% change -10.45| -21.9Y
Brain 9.187 7.5341| 6.3518
+SD 0.07 0.02 0.03
% change -17.99| -30.8Y
Gill 12.6518 | 11.1315 9.2893
+SD 0.10 0.06 0.09
% change -12.02| -26.58

Data are average of n=5 with £SD, statistically sificant (p<0.05)

CAT is a prospective biomarker of cyanide toxicityainly located in the peroxisomes and respondinethe
reduction of hydrogen peroxide produced from theatmalism of long-chain fatty acids [Atli and CanH#007;
David et al.,2008]. Exposure to sublethal levels of cyanidehited catalase activity, indicating a typical reape

to stress. In our study, reduction in the CAT attiin tissues can be attributed to recorded highesoxide
dismutase [SOD] activity due to cyanide induced @oduction, which has been reported to inhibit CACTivity
[Kono and Fridovich, 1982]. Baingt al. (1996) reported inhibition of CAT activity in Nilglapia [Oreochromis
niloticug and attributed this decline to excess productiérO, . Similar findings have been reported by many
workers in different fishes exposed to differentitants [Dayaet al.,2002; Atli and Canli, 2007; and Davél al.,
2008]. Among the tissues brain exhibited maximuhiliition in the levels of catalase activity follodidy gill and
liver. The brain is susceptible to oxidative damégeugh free radicals as it contains high amouwofitsnsaturated
lipids and utilizes about 20% of total oxygen dechanf the body [Songt al., 2006]. Fish brain has been proposed
as highly sensitive organ and is one of the mogbimant target under cyanide toxicity [Bhattachaayal., 2009].
The tissue specific differences in activity of CATay assign to difference in uptake of toxicanthwy fish [Davidet

al., 2008].

CONCLUSION

The antioxidative enzymes are important in coritiglthe oxidative stress in animals. The activityone or more
of these enzymes is generally increased or dedéasmimals exposed to stressful conditions. éghesent study,
CAT activity in fish tissues was decreased by cganéxposure. Inhibition in the activity of CAT wasore
pronounced irC. catlathanC. mrigala The investigated parameter can be used as a tiemaf cyanide toxicity
in the freshwater fishes studied above.

Acknowledgement
Authors are thankful to UGC, New Delhi, for awamglia major research project to Prof. B.B. Hosettl &m
Kuvempu University, Shankaraghatta for the infractinral facilities.

93
Pelagia Research Library



Shwetha Alavandi and B. B. Hosetti Adv. Appl. Sci. Res., 2014, 5(4):91-94

REFERENCES

[1] O.B. Adedeji, A.O. Adedeji, O.K. Adeyemo, S.A. Aglee African Journal of Biotechnology008, 7 (5), 651—
654.

[2] H. Aebi; Catalase in vitro assay methods. Methadsrizymology,1984,105, 121-126.

[3] G. Atli, M. Canli, Comparative Biochemistry and Physiolpg907, 145, 282—-287.

[4] C.D.A. Bainy, E. Saito, S.M.P. Carvalho, B.C.V. queira,Aquatic Toxicology1996, 34, 151-162.

[5] R. Bhattacharya, R.M. Satpute, J. HariharakrishirriTripathi, P.B. Saxend&ood and Chemical Toxicology,
2009, 47, 2314-2320.

[6] Castano, M.J. Cantarino, P. Castillo, J.V. Taraz@memospherel996, 32, 2141-2157.

[7] W.W. Daniel, Biostatistics: A foundation for andlyin the health sciences 4dition. Wiley, New York1987.
[8] M. David, V. Munaswamy, H. Ramesh, S.R. Marigou®asticide Biochemistry and Physiolog?Q08. 92, 15—
18.

[9] S. Daya, R.B. Walker, S. Kumar-Dukidgetabolic Brain diseas€002, 15, 203-210.

[1LO]P.N. Dube, AShwetha, B.B. HosettiPesquisa Veterinaria Brasileir2013, 33(7), 914-919.

[11]Y. Kono, I. Fridovich Journal of Biological Chemistry,982, 257, 5751-5754.

[12] E.O. Oruc, D. Ustaznvironmental Toxicology and Pharmacolog907, 23, 48-55.

[13]R. A. Pandey, S. Malhotra, A. Tankhiwale, S. Panddé}. Pathe, S.N. Kaulnternational Journal of
Environmental Studie2003, 60, 263—-275.

[14]J.R. Pedrajas, J. Peinado, J. Lbpez-Batbamico-Biological Interactions]1995, 98(3), 267—-282.

[15]E. Sancho, J.J. Cerdn, M.D. FerranHoptoxicology and Environmental Safe2900, 46, 81-86.

A. Shwetha, B.B. HosettiWorld Journal of Zoology2009, 4(3), 238—-246.

[16]S.B. Song, Y. Xu, B.S. Zho&hemosphere006, 65, 699-706.

[17]L. Velkova-Jordanoska, G. Kostoski, B. Jordanogkagarian Journal of Agricultural Scienc@008, 14 (2),
235-237.

94
Pelagia Research Library



