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Abstract: The objective of this study is to determine the effect of Cadmium(a heavy metal) on Catalase activity
in tissues of liver, kidney and gill of freshwater air breathing Teleost fish (Heteropneustesfossilis). Catalase
enzyme(CAT) play an important role in anti-oxidant defence System which protect animal from oxidative
stress. Heteropneustes fossilis (Bloch), a medicinally important fresh water fish were exposed with 0.7 ppm
dose of Cd** for different periods (1, 2, 3, 7 & 14 day ) and observed its effects on liver, kidney, and gill
tissues. Cd** has shown increased CAT activity in all the tissues studied on first day and observed
decreased activities from the next following days. The result of these studies in fish tissues may prove
that CAT enzyme could be used as a sensitive bioindicator of the antioxidant defense system.
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I.  Introduction

Heavy metals have long been recognized as serious pollutant of the aquatic environment and cause
serious damage to aquatic life (Karbassi et al, 2006; Al Masri 2002).A large part of these elements exert their
toxic effect by generating reactive oxygen species (ROS),causing oxidative stress. Most of the heavy metal ions
are toxic or carcinogenic in nature & pose a threat to human health and the environment(Darnien et
al,2004Farombi et al 2007).Cadmium is a non-essential heavy metal; however it is considered as one of the most
toxic water contaminants and could cause toxicity at each level in organism , from population and communities
to cell elements (Rashed,2001) . Even at sublethalconcentration ,cadmium has a cumulative polluting effect and
could cause serious disturbances in fish metabolism such as abnormal behaviour , locomotion anomalies or
anorexia (woo et al 1994;Cicik and Engin 2005).Cadmium may also affect the blood cells(witeska 1998).

CAT primary antioxidant defense component eliminates hydrogen peroxide (2H,O0—>2H,0+0,). A
non radical reactive oxygen species which can penetrate through all biological membranes & directly inactive
few enzymes. Various responses of CAT activity have been observed in animals exposed to organic or metallic
contaminate in both field laboratory experiments & CAT has been shown to be either induced or inhibited by
metals depending on the dose , the species or the route of exposure (Romeo et al).

Il.  Material and Method

2.1 Sample collection and method-A fresh water Teleost fish Heteropneustesfossilis (Bloch) of 25-30 cm
length and 35-40 gm body weight were collected locally & kept in large sand aquarium , each contain 50litre
water. Fish maintained under standard fish maintenance procedure. Fish were acclimatized 15 days prior to
experiment. They were supplied daily with commercial fish feed at a 2-5% of body weight and temperature was
maintained at ambient laboratory temperature (30+2.0 C) and pH 7.8.Fishes are transferred to a fresh volume of
water every 24 hrs to minimize contamination from metabolic wastes of fishes. Feeding was stopped 24 hrs
prior to experiment.

2.2 Physio-Chemical analysis of River water -Physiochemical analysis (Temperature, pH, Dissolved Oxygen,
Potassium, Sodium, Calcium and Chlorine) were done for collected river water sample according to APHA
standard methods [12].

2.3 Chemicals- Glacial Acetic acid, Bovine Serum Albumin, Follin’s Regent. Na-K Tartarate, K,Cr,O7, CuSO,
,NaOH , NaHPO, H,0, were purchased from Sigma Chemicals. Cadmium-chloride Salt was used as metal
sources. This chemical was obtained from Merkindia ,of analytical grade were prepared in double distilled water
2.4 Experiment-In the experiment, fish were exposed to 0.5mg/Itr concentrations of cadmium chloride Salt for
1,2,3,7 and 14 days in water aquariums, were changed every two days to minimize metal loss just after feeding
theanimals to prevent contamination of the environment with food remains
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2.5Biochemical Estimation:

2.5.1Post-Mitochondrial Supernatant Preparation- The specimens scarified : the liver,kidney and gill, were
quickly removed, cleaned and washed with cold fish saline.The tissues were homogenized in chilled phosphate
buffer 0.1 in pH 7.4 containing KCI(1.17%),using homogenizer.Thesupernantant was centrifused at 1000 g in
Eltek Refrigerated Centrifuged (RC-4100)for 30 min at 4°C to obtained supernatant, which was used for further
biochemical analysis.

2.5.2Catalase Activity Assay- Catalase activity was assayed by the reference of Sinha method(1972) is based
on the fact that dichromate/acetic acid is reduced to chromic acetate in presence of H.O, with formation of PCA
(per chromic acid), an unstable blue precipitate, chromic acetate thus produced (green), upon heating is
estimated calorimetrically at 600 nm.

2.5.3Protein Estimation-Protein from samples were estimated by the method of Loweryet al(1951) using
Folin’s reagent and BSA standard.

2.6 Statistical Analysis-The statistical analysis was performed using student ‘t’ test and a value p<0.01was
regarded as significant.

1.  Result and Discussions
The present study determines the effect of cadmium on catalase activity on tissues of liver, kidney and
gill of freshwater air breathing teleost fish (Heteropneustesfossilis). The physicochemical parameters of river
water sample were taken and the results were compared with limits prescribed by WHO standard [W.H.O.].
Temperature, pH, Dissolved Oxygen, Potassium, Sodium, Calcium, Chlorine for collected river water sample
were analyzed in range of the given standard value of the WHO [Table-1].

Table 1: Physio-chemical parameters of river water of Gomati in Jaunpur

Physio-chemical parameters values Standard Values
Temperature (°C) 30+ 30°C
2°C
pH 78+ )
0.32 6.5-8.5
Dissolved
Oxygen (mg/l) 6.8+0.4 5.0(mgl-1)
Potassium 0.012 + 0.008
(PPf_ﬂ)
Sodium 0.015 + 0.008
(ppm)
Calcium
0.018 + 0.005 75(mgl-1
(ppm) (mot-1)
Chlorine
1.44 +0.050 250(mgl-1
(ppm) (mgt-1)

3.1 Liver-Cadmium exposure resulted in a significant ( p<0.01) induction in the activity of catalase,when
compared with control group of fish.The induction in the activity in liver was found 172% after 24 hours’
treatment of cadmium and 129% of activity remained after 7 days’ treatment subsequently no further significant
change was reported till 14 days (table 2 graph 1).

3.2 Kidney —Cadmium exposure for 14 days, increased the activity of catalase in the kidney of experimental
fish. The induction in the activity of catalase was found 195% after one day cadmium exposure, thereafter an
increase of activity was found 130% after 14 days exposure(table 2 graph 1).

3.3 Gill--Cadmium exposure resulted in a significant increases ( p<0.01) in catalase activity when compared the
corresponding control values. A maximum induction in the activity of catalase was observed 152% after one day
of cadmium exposure. After 14 days of cadmium exposure, it remained 113% in the of activity of catalase of
treated fish(table 2, graph 1).
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Table 2: Significance of Cadmium exposure

Metal ions exposure Liver Kidney Gill
Control 161.50+13.83 68.26+7.81 143.50+12.43
1 Day 278.48+20.12 133.11+11.42 218.16+18.12
2 Day 263.18+22.62 127.68+13.04 203.63+11.62
3 Day 248.12+19.13 103.1249.05 199.12+13.82
7 Day 208.63+2.46 98.19+7.04 169.63+16.12
14 Day 209.18+11.83 89.84+3.16 162.83+11.63
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The Effect of Cadmium Metal lons on the Activity of Catalase (n mol H,0, consumed/min/mg protein) from the
Liver, Kidney and Gill of Freshwater TeleostsHeteropneustesfossilis (Bloch.)

IV.  Conclusion

The effect of cadmium (a heavy metal) on catalase activity on tissues of liver, kidney and gill of
freshwater air breathing Teleost fish results that antioxidant enzyme assayscan be used as a bioindicator for
acute exposure to Cd++ in the fresh water teleost fish H. Fossilis. This metal stimulated rapidly the antioxidant
system as evidenced by an increase in CAT activity. The responses of CAT activity in different tissue of H.
Fossilisexposed to sub lethal concentrations of CdCl, solution was found to be variable depending on the tissues
and duration of exposure periods. Hence the CAT activity can be considered as a sensitive biomarker for
biomonitoring the aquatic environment, contaminated with heavy metals and this may provide a useful data for
future investigations.

References

[1] R. Karbassi, [.Bayati, F.Moattar,.“OriginandChemical portioning of heavy metals in riverbed
sediments” International Journal environmental science and technology, X111 (1), pp. 35-42, 2006.

[2] C.,Damien, V.H., Chantal, S., Pirouz, F.H., Zerimech, J., Laurence, M.H., Jean, “Cellular Impact of metal
trane elements in terricolour lichen Diploschistesmuscorum(Scope.) R. Sant.- identification of oxidative
stress biomarkers”Water Air Soil Pollute, CLII, pp.55- 69, 2004.

[3] E.O., Farombi, O.A., Adelowo, Y .R., Ajimoko, “Biomarkers of oxidative stress and heavy metal levels as
indicators of environmental pollution in African Cat-fish (Clariasgaripinus) from Nigerian Ogun river”,
International Journal of Environmental Research Public Health, 1V (2),pp.158-165, 2007.

Swami Shri Swaroopanand Saraswati Mahavidyalya Hudco Bhilai
(SSSSMHB) (September — 2015)

8| Page



IOSR Journal of Environmental Science, Toxicology and Food Technology (IOSR-JESTFT)
e-ISSN: 2319-2402,p- ISSN: 2319-2399.

Volume 1, Issue 2, PP 06-09

www.iosrjournals.org

[4] M. N, Rashed, “Cadium and Lead levels fish (Tilapia nilotia) tissues as biological indicator for lake
water pollution.EnvironmentMonitervAssess, LXVIII, pp.75-88, 2001.

[5] P.TK. Woo, W.M,,Sin, M.K., Wong, “The effects of short-term acute cadmium exposure on blue
tilapia,Oreochromisureus”, Environmental Biology Fish, XXXVII, pp. 67-74, 1994.

[6] B, Cicik, K.,Engin, “The effect of cadmium on levels of glucose in serum and glycogen reserves in the
liver and muscle tissues of CyprinuscarpioL”, Turkian Journal of Vetnary Animal Sciences, XXIX,
pp.113- 117, 2005.

[71 M., Witeska, “Changes in selected blood indices of common carp after acute exposure to cadmium”,
ActaVetnary Brno, LXVII, pp.289-293, 1998.

[8] A.A.R.Radi and B.Matkovics, “Effect of metal ions on the antioxidant enzyme activities protein contents
and lipid peroxidation of carp tissues”, Comparative Biochemstry and Physiology, XXXIX, pp 69-72,
1988.

[91 H.Rocheand,G. Boge, “Effect of Cu,Zn and Cr salts on antioxidant enzyme Activities in vitro of red
Blood Cells of a Marine Fish DicentrarchusLabrax”, Toxicology in vitro, VII, pp.623-629, 1993.

[10] E., Pinto, T. C. S. S., Kutner, M. A. S. Leitdo, O. K., Okamoto, D., Morse and P., Colepicolo, “Heavy
Metal-Induced Oxidative Stress in Algae”, Journal of Phycology, XXXIX(6), pp. 1008-1018, 2003.

[11] B., Meena, R., Mani, K. Valiviltan and A., Suresh, “Glutathione-Stronsferase and catalase activity in
different tissue of marine catfish Arius Ariuson exposure to Cadmium”,International Journal of Pharma
and Pharmacology Sciences, VI, pp. 326-332, 2014.

[12] APHA “Standard method for the examination of water and waste water”, (19th Ed.). New York:
American Public Health Association, Inc., 1998.

[13] A. K. Sinha, “Colorimetric assay of catalase”, Analytical Biochemistry, XLVII (2), pp. 389-394, 1972.

[14] O. H, Lowry, N. J., Rosebrough, A. L., Farr, and R. J., Randall, “Protein Measurement with the follin’s
Phenol Regents”Journal of Biololgy and Chemistry, CXCIII, pp. 265-275, 1951.

[15] W.H.O., “WHO Guidelines for Drinking Water”, Geneva, Switzerland. 1, 1984.

[16] M. C., Hidalgo, J. M., Exposito, Palma and Higuera “Oxidative Stress Generated by Dietary Zn**
Deficiency Studies in Rainbow Trout (Oncorhynchusmykiss)”, International Journal of Biochemstry Cell
Biology, XXXIV, pp183-193, 2002.

[17] S., Giil, E. B., Kurutas, E., Yildiz, A., Sahan, F., Doran, “Pollution correlated modifications of liver
antioxidant systems and histopathology of fish (Cyprinidae) living in Seyhan Dam Lake, Turkey”,
Environment International, XXX, pp. 605-609, 2004.

[18] C., Dautremepuits, S. P., Palacios, S., Betoulle, G., Vernet, “Modulation in hepatic and head kidney
parameters of carp (CyprinuscarpioL.) induced by copper and chitosan”, Comparative Biochemistry and
Physiology Part C: Toxicology & Pharmacology.

Swami Shri Swaroopanand Saraswati Mahavidyalya Hudco Bhilai 9| Page

(SSSSMHB) (September — 2015)



