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ABSTRACT

Tannery effluent was found to increase the coneéintr of free aminoacids in the blood ©feochromis
mossambicus. But, it reduced total proteins, glycogen contéoital free sugars and total lipids. The increased
proteolysis might be the cause for the raise @i tioee aminoacids and for the decrement of tatadgins. The
reduction in the concentration of glycogen, sugard lipids could be due the utilization of thesechiemical
constituents to meet the excessive energy demathelr @mergency during the stress caused by theeafflu

Key words: Tannery effluent, blood, biochemical constitue@smossambicus.

INTRODUCTION freshwater fishes also form protein-rich food for
In India, the increase in number of small anguman beings. But unfortunately, majority of

large scale industries has led to the production ﬁ?mb'o“c substances enter into the body of

enormous volume of complex wastes. Variouge % S8 (15 TEE GRS BF NN
industrial effluents that affect the quality of wat y '

bodies have been characterized by investigatq'?lse mesoket al. (1987) have reported that the

like Varadaraj and Subramanian (1991), Barua shes are sensitive o the qc_)ntamination of water
et al., (1996) and Reddy and Subba Rao (200120 that the poIIutants S|gq|f|cantly damage their
The tannery industries are one of the water bas stmloglcal and biochemical processes.
industries as they use large quantity of water and In the recent past, the adverse effects of
chemicals in processing the leather. Of all thbeavy metals, pesticides and paper and pulp mill
industrial wastes, the tannery effluent is shown teffluent have been elucidated with reference to
be a dangerous pollutant (Arora,1981)hematological alterations in a number of fishes
Literatures are made available to show th@oshiet al. 2002; Singlhet al. 2002). As studies
adverse effect of tannery effluent on aquatipertaining to the toxicity of tannery effluent on
organisms (Jayachandran and Chokalingathe biochemical constituents in the blood of
1987; Subramanian and Varadaraj, 1993; Thordishes are scanty, the present work has been
2001; Parithabhanet al., 2003). In general, the carried out to assess the toxic impact of tannery
industrial effluents including the tannery wastesffluent on some biochemical parameters in the
are shown to affect respiration, food utilizationplood of Oreochromis mossambicus.

enzyme activity, haematology and biochemistry

of fishes. MATERIALSAND METHODS

The freshwater fishes constitute an importariéioassays were carried out by using tannery
link in the food chain as top consumers in aquatiffluent collected from one of the local tanneries
ecosystem and as the prey to the predators irere characterized by having high suspended
terrestrial ecosystem. Moreover most of thand dissolved solids BOD, COD, chlorides,
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sulphides, sodium chromium tannin & lignin andl8 gauge needle and syringe. Various
locally collected fishes of known weight andbiochemical parameters such as total free amino
size. By adopting the method given by Spragugcids, total proteins, glycogen content, total
(1973) the LG 96hr value of the effluent to the sugars and total lipids were estimated in the
fishes was found to be 10% (table 1). Then blood using the methods of Yemm and Cocking
group of ten fishes were reared in differenfl957, Gornallet al. (1947), Roe (1955) and
sublethal concentrations along with appropriat€emp and Kits (1973) respectively. The results
control for 30 days. The blood from the fishesvere statistically analyzed and tabulated.

was collected from the supraorbital vein by using

Table 1. Mortality of Oreochromis mossambicus in different concentrations of tannery effluenteaft
96 hr exposure period.

Concentration of No. of fishes

the effluent (%) exposed No. of fishes died % Kill Probit kill (%) L&
Control 10 0 0 0
> 10 3 30 4.48
10 10 5 50 5.00 L0%
15 10 6 60 5.25
20 10 9 90 6.28
25 10 10 100 8.09
RESULTSAND DISCUSSION proteolysis due to effluent stress. The depletion

In the present study, the sublethal doses ?F pr(;]tem_s suggests fth? contrlb_utlon %f th_e satzne
tannery effluent are found to cause significa pr the increase of free aminoacids in the

increase in total free amino acids in the blood :glooq as also' recorded .by Joyce Shoba
O. massambicus, whereas total proteins, total ani and _Jana|ah (1991)_|n pgsnmde-treated
free sugars, glycogen content and total Iipidf’ mossambicus. The free amino acids are shown

were found to decrease (Table 2). The level Serve as supplementary source of energy
enhanced free amino acids in the blood cfuring chronic stress condition (Nagabushanam

effluent-treated fishes indicates the intensivgaj" 1983).

Table 2. Levels of biochemical parameters in the blood aftad and tannery effluent treat€teochromis mossambicus.

Effluent Biochemical Constituents (mg/100 ml)
Concentration
(%) To_tal fre_e Total proteins Glycogen Total free sugars Totatlip
amino acids
Control 309.23+ 21.36 61.00t 4.12 15.12+1.01 183.0x 14.88 269.1% 21.95
0.50 370.08+19.78* 54.90 £ 3.88 NS 14.00+ 0.94* 158.75+ 19.55 NS 239.41+ 22.83 NS
(+19.91;r=0.92) (-10.00;r=0.78) (-17.40;r=0.78) (-13.25;r=0.78) (-11.05;r=0.68)
1.00 358.44+ 24.21INS 42.70+ 3.89 * 12.80+ 1.08 NS 133.59+ 10.84* 220.58+ 19.88*
(+15.91; r=0.76) (-30.00;r=0.84) (-15.34;r=0.92) (-27.00;r=0.92) (-18.05;r=0.84)
1.50 389.34+ 23.74*  38.13+2.99 * 11.20+ 0.89* 122.61+ 11.55* 204.44+ 20.67*
(+25.90; r=0.88) (-37.49;r=0.68) (-25.92;r=0.82) (-33.00;r=0.77) (-24.04;r=0.88)
2.00 395.52+ 20.71* 3355+ 3.09* 10.30+0.91* 107.97+ 10.71* 180.23+ 14.56*
(+27.90; r=0.96) (-45.00;r=0.96) (-31.87;r=0.99) (-41.00;r=0.71) (-33.04;r=0.96)
2.50 407.88+ 27.10*  36.25+2.87 * 7.03+ 0.66* 99.81+ 8.24* 166.78+ 12.89*

(+31.90; r= 0.97) (-40.57;r=0.95) (-53.50;r=0.94) (-45.45;r=0.87) (-38.03;r=0.91)

Each value is the meanSD of 5 observations.

+ indicates increase over control.
indicates decrease over control.

* indicates significant at P>0.05.

NS indicates non-significant.
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Under excessive energy demand due to stress by means of Biuret reaction]: Biol. Chem.,,
caused by the effluent, the glycogen reserve in 177 : 551-566.
the blood of the present species might have used _
for glycogenolysis to provide the required energfpovindan, V.S., Jacob, L. and Devika, R. 1994.
with resultant depletion of glycogen content. Toxocity —and metabolic changes in
Similar observations have also been made in Gambusia affinis exposed to phosphamidon.
pesticide- treated fishes (Natarajan, 1999). In J. Ecotoxicol. Env. Monit., 4(1): 1-6.

turn, glycogenolysis could increase th@gayachandran, K.P.S. and Chockalingam, S.

utilization of carbohydrates under hypoxic " 1987. Effects of tannery effluents on the

the reduction of total free sugars in the blood of constituents in air breathing fisEhanna
the experimental fishes. This corroborates the nctatus. Comp. Physiol. Ecol., 12(4): 197-
results obtained by Mary Chandravathy and 5oq.

Reddy (1996) in fishes treated with heavy
metals. Jebakumar, S.R.D., Kumaraguru, A.K. and

o Jayaraman, J. 1993. Accumulation and
Insecticides are found to reduce the (jssipation of phosphomidon in the tissues of

concentration of lipids in the tissues of fishes. freshwater fishOreochromis mossambicus.
(Jebakumaet al., 1993; Govindaret al., 1994). Comp. Physiol. Ecol., 18(1): 12-17.

The endogenous fat in animal is found to be the ] ] )
only source of energy during prolonged stresdShi, P.S., Deepa Harish and Manjushri Bose,

Thus, the reduced level of total lipids in the 2002. Effect of lindane and Malathion
blood of the species under study is the indicative €XPosure to certain blood parameters in a
of the utilization of the same to meet the energy freshwater teleost fistClarias batrachus.
demand during the stress caused by the tannery Poll. Res,, 21(1): 55-57.
effluent. Jayce Shobha Rani.V. and Janaiah, C. 1991.
CONCLUSION Ammonia metabolism in freshwater teleost,
Clarias batrachus (Linn) on exposure to
The discharge of tannery effluent with present trichlorofon.Bull. Environ. Contam. Toxicol.
condition into water bodies will definitely affect  46: 731-737.

the fish population. Kemp, A and Kits, V.AJM. 1954. A
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