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Abstract: The activity of alanine aminotransferase (ALAT) and aspartate aminotransferase (AAT) of different tissues of fingerlings of 
Labeo rohita under the influence of two effluents has been studied. The alanine aminotransferase activity was increased over the 
control in different exposed periods of tannery and distillery effluent treatments. The alanine aminotransferase in the liver showed 
increased activity at different periods than that of the muscle, kidney, gill and brain (p<0.001) (60.09%) over the control during the 40 
days exposure in both the effluents treatments. The increased activity of alanine aminotransferase was highly significant (p>0.001) in 
all the tissue in tannery and distillery effluents treatments. Similarly aspartate aminotransferase activity was increased over the 
control in all the treated tissues from 10 to 40 days exposure. But this increase was not significant in the muscle tissue in distillery 
and tannery treatements after 10 days exposure. From 10 to 40 days, the activity was increased but a maxmum elevation was 
observed during 40 days, where the elevation was more in the liver, which was followed by muscle, kidney, gill, brain 
(brain<gill<kidney<muscle<liver). 
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Introduction 
 

There are a number of chemicals in the environment, 
some of them are toxic and the rest are non-toxic. These toxic 
chemicals are discharged by industries into air, water and soil 
and they enter into food chain from the environment. Once they 
enter our biological system, they disturb the biochemical 
processes, leading in some cases to fatal results. In general, 
toxic chemicals attack the active sites of enzymes, inhibiting 
essential enzyme function. The tannery and distillery effluents 
contain different heavy metal ions such as chromium, sulphur, 
chloride etc. Depending on the composition and concentration, 
industrial effluents alter rate of feeding, digestion process of 
fishes (Webb and Brett, 1972, 1973) and indirectly alter the 
enzyme activity by infusing the substrate (Lehninger, 1982). 
The present study deals with the effect of tannery and distillery 
effluents on transaminase activities in the tissues viz. liver, 
muscle, kidney, gill and brain of Indian major carp, Labeo 
rohita. 

 

Materials and Methods 
 

 Specimens of Labeo rohita (fingerlings) were 
collected from the Tamilnadu Fishery Department, Mettur Dam, 
Mettur and acclimatized to the laboratory conditions and 
feeding schedule for a period of 15 days at 25±1ºC was 
followed. The individuals were divided into two groups of 25 
each. One group was treated with the tannery effluent and 
other with distillery effluent of their sub lethal concentration for 
a period of 10, 20, 30 and 40 days. The aquarium water was 
changed daily with same concentrations. After every period of 
experiments, the fishes were sacrificed and tissues of liver, 

muscle, kidney, gill and brain were taken for the enzyme 
analysis. The control was also maintained for the same period. 
The tissues were washed in distilled water and 10% 
homogenate of each tissue was prepared with double ionized 
distilled water.  The homogenates were centrifuged at 5000 rpm 
for 10 min. The clear supernatant was used as enzyme source. 
 

Alanine aminotransaminase and aspartate amino 
transaminase activities were measured spectrophotometrically 
according to Bergmeyer (1963) as modified by Butterworth and 
Probert (1970) using sodium pyruvate as the substrate.  Protein 
content of the samples was estimated by following the method 
of Lowry et al. (1951) using bovine albumen serum as standard. 

 

Results and Discussion 
 

 The activity of alanine aminotransaminase and 
aspartate aminotransaminase of different tissues of fingerlings 
of Labeo rohita under the influence of two effluents has been 
shown in Tables 1 and 2. The alanine aminotransaminase 
activity was increased over the control in different exposed 
periods of tannery and distillery effluent treatments.  The alanine 
aminotransaminase in the liver showed increased activity at 
different periods than that of the muscle, kidney, gill and brain 
(p<0.001) (60.09%) over the control during the 40 days 
exposure period. The activity gradually rose from 10 days 
exposure to 40 days exposure in both the effluents treatments.  
The increase activity of alanine aminotransaminase was highly 
significant (p>0.001) in all the tissues in tannery and distillery 
effluents treatments. 
 

 Similarly aspartate aminotransaminase activity was 
increased over the control in all the treated tissues from 10 to 40  
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days exposure.  But this increase was not significant (Table 2) 
in the muscle tissue in distillery and tannery treatments after 10 
days exposure. The aspartate aminotransaminase activity also 
followed the same trend as alanine aminotransaminase 
throughout the study period.  From 10 to 40 days, the activity 
was increased but a maximum elevation was observed during 
40 days, where the elevation was more in the liver, which was 
followed by muscle, kidney, gill, brain (brain<gill<kidney< 
muscle<liver) (Table 2). 

 
 

 Transaminases play an important role at the junction 
between the carbohydrate and protein metabolism by 
interconverting the strategic compounds viz; ketoglutarate, 
pyruvate and oxaloacetate on one hand and alanine, aspartate 
and glutamate on the other hand. A close relationship exists 
between the mitochondrial intensity and transaminases level, 
(Baintenico, 1974) and any modification in the organization of 
mitochondria might alter the enzyme associated with it. In view 
of this, it may be suggested that chemicals which are present in 
the effluents might be acting on the carbohydrate metabolism. 
In the liver and kidney comparatively maximal alanine 
aminotransaminase and aspartate aminotransaminase 
activities existed in both tannery and distillery effluents to that 
of gill, muscle and brain. The increased transaminase activity 
might be due to increase in transamination reaction i.e. 
transferring of NH2 group from amino acid to a ketoacid. 
Documented evidences showed that transamination and 
transdeamination reactions are prominent under stress 
condition (Rajender et al, 1986). In the case of aspartate 
aminotransaminase after the initial increase up to 10 days, it 
reached the maximum after 40 day (Table 2).  In the case of 
alanine aminotransaminase also, same condition was observed 
which gradually reached its peak after 40 days exposure (Table 
1). In most of the cases, it has been observed that different 
enzymes behave differently and even the same enzyme 
behave in different ways in different species (Banerjee et al., 
1992). Sarkar and Sastry (1992) have studied the activity of 
alanine aminotransaminase and aspartate aminotransaminase 
in non-target animals like rats and showed an increased activity 
under toxic exposure. In view of this, it may be said that 
effluents have stimulated the breakdown of carbohydrates and 
proteins resulting to amino acids leading to its accumulation 
and thereby elevating in transaminase levels reaching a 
maximum after 40 days exposure indicating the toxification 
mechanism in the animal. Further, a close relationship exists 
between the mitochondria intensity and transaminases level 
(Suhasini et al., 1979) and any change in the function of this 
organelle will reflect on the aminotranferases  
 

 In the present investigation, the de Ritis quotient, the 
ratio of aspartate aminotransaminase and alanine amino 
transaminase, has not changed.  The value remained below 1, 
but never 2 in all the tissues expect in brain of both the 
treatments (Table 3) indicating that the variation in the level of 
activity of two amino transferases was minimal. 
 

 In the present study, the toxicity of the distillery 
effluent was higher than that of the tannery effluent and this may 
be due to concentration of the chemical constituents which were 
more in distillery effluent than that in tannery effluent. The fish 
are therefore, directly exposed to either treated or untreated 
effluents which may be toxic to them. Hence, the environmental 
awareness becomes more necessary, since fish forms delicious 
component of human food and further it is poor man’s dish, it 
may be concluded that the effluents from tannery and distillery 
factories presently evaluated cause lethal effects found in the 
surrounding area whether terrestrial or aquatic. So proper 
treatment of effluents is a necessary prerequisite system or 
environment. 
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