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ABSTRACT 
 
The present study was aimed to investigate the impact of Chromium trioxide on biochemical  parameters of 
freshwater fish, Channa punctatus exposed to sub lethal concentration for 7, 15, 30 and 60 days. Aspartate 
transaminase (AST), Alanine transaminase (ALT), Orthophosphoric Monoester Phospho-hydrolase (OMP) and 
Orthophosphoric acid Monoester Phospho-hydrolase (OAMP) activities have been analysed for different exposure. 
Results illustrates that AST, ALT, OMP and OAMP were found to be increases in comparison to control. However, 
the data’s were collected are statistically significance at p<0.05, P<0.01 and P< 0.001 level. 
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INTRODUCTION 
 
Heavy metals pollution in water bodies are mainly caused by industrial, consumer waste or from acidic rain, it 
breaking down the soils and releasing heavy metals into rivers, lakes, streams, and ground water [1]..Heavy metals 
are essential to living organisms in varying amounts, however chromium plays an important role in growth and 
carbohydrates and; lipids metabolism [2]. At higher concentrations (200-300 mg/L), chromium is a highly toxic, 
mutagenic [3] teratogenic [4], carcinogenic [5]. It is highly mobile and enters into the food chain [6]. Chromium 
exists primarily in Cr (III) and Cr (VI) oxidation states but Cr (VI) is found to be more toxic in the environment due 
to its higher solubility and mobility [7-8]. 
 
Since chromium contributes its important role in industrial pollution causes abnormalities in the fish body, besides 
of this, biochemical profiles in fish and other aquatic animals due to heavy metal pollution acts as a bio-indicators 
for monitoring of aquatic ecosystem [9-10]. In view of this the present work was undertaken to know the impact of 
Chromium trioxide on biochemical  parameters of freshwater fish, Channa punctatus exposed to sub lethal 
concentration for 7, 15, 30 and 60 days. 
 

MATERIALS AND METHODS 
 
The experimental fish, Channa punctatus of approximately equal in size (11±2 cm) and weight (15±2 g) were 
collected with the help of fisherman from local source of Lucknow. The experimental fish was properly washed with 
tap water and treated with 0.02% KMNO4 and 0.004% formalin solution to remove any contaminants. The fish were 
acclimatized to laboratory conditions for 30 days before starting experiment and were fed TOKYO (made in Japan) 
on 7 pm everyday. The fish were divided into 5 equal groups consisting of 10 each and each group was transferred 
separately to glass aquaria of 100 liter volume. Group I fish were maintained as control without any treatment, the 
group II, III, IV and  V fish were exposed to sub lethal concentration of Chromium trioxide for 7,15, 30 and 60 days. 
Now, 10 % homogenates of liver were prepared in ice cold 0.25 M sucrose and then centrifuge at 2500 rpm for 15 
minutes, supernatant was used for biochemical analysis. Biochemical analysis viz; Aspartate transaminase (AST), 
Alanine transaminase (ALT), Orthophosphoric Monoester Phospho-hydrolase (OMP) and Orthophosphoric acid 
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Monoester Phospho-hydrolase (OAMP) activities have been performed for different exposure. These biochemical 
analyses were done as per standard methods of Reitman and Frankel [11] and Bodansky [12]. The data shown are 
the average of three replicates ± SD and statistical significance was tested at p<0.05, P<0.01 and P< 0.001 level. 

 
RESULTS AND DISCUSSION 

 
In present investigation, Biochemical analysis viz; Aspartate transaminase (AST), Alanine transaminase (ALT), 
Orthophosphoric Monoester Phospho-hydrolase (OMP) and Orthophosphoric acid Monoester Phospho-hydrolase 
(OAMP) activities were done and summarized in Table-1. Aspartate transaminase (AST) activities are found to be 
increases as compared to control (0.38±0.010).  After 7, 15, 30 and 60 days exposure of sub lethal concentration of 
Chromium trioxide, 18.42 %, 36.84%, 57.89% and 86.84% rise in AST activities was found respectively. Whereas, 
in case of Alanine transaminase (ALT)  activities inconsequential changes seen up to 15 days, with increases of 
7.09% for 7 days and 16.92% for 15 days but after 30 and 60 days of exposure the increase in ALT activities was 
observed as 26.15% and 32.30% respectively as compared to control (0.65±0.0153). Orthophosphoric Monoester 
Phospho-hydrolase (OMP) also showed an increasing trend as compared to control (0.11±0.020) and was recorded 
as 90.90%, 154.54%, 227.26% and 300% respectively after 7, 15, 30 and 60 days exposure of sub lethal 
concentration of Chromium trioxide. However, Orthophosphoric acid Monoester Phospho-hydrolase (OAMP) 
activities was found to be increased as compared to control (0.15±0.020), by 46.66%,113.33%, 153.33% and 
293.33% respectively after 7, 15, 30 and 60 days exposure. 
 

Table-1: Showing Enzyme activities in liver of Channa punctatus exposed to CrO3 
 

Parameters Control 7 Days 15 Days 30 Days 60 Days 
AST 0.38±0.010 0.45±0.15n 0.52±0.010*** 0.60±0.0153*** 0.71±0.010*** 
ALT 0.65±0.0153 0.70±0.020 n 0.76±0.010*** 0.82±0.010*** 0.86±0.0153*** 
OMP 0.11±0.020 0.21±0.015 n 0.28±0.015*** 0.36±0.010*** 0.44±0.020*** 
OAMP 0.15±0.020 0.22±0.015 n 0.32±0.010*** 0.38±0.041n 0.44±0.015*** 

± SD; *P<0.05, **P<0.01, ***P< 0.001, n = Non significant 
 
Results illustrates that Aspartate transaminase (AST), Alanine transaminase (ALT), Orthophosphoric Monoester 
Phospho-hydrolase (OMP) and Orthophosphoric acid Monoester Phospho-hydrolase (OAMP) activities elevated on 
exposure of sub lethal concentration of Chromium trioxide for 7, 15, 30 and 60 days.  
 
Whereas, there is an increase in the activities of GOT and GPT has been reported in Cyprinus carpio exposed to 
cadmium [13]. It was reported that blood enzymes were highly raised in the fish treated with heavy metals viz; 
cadmium, zinc and copper [14-16]. Accoding to Shakoori et al [17] blood enzymatic activity is increased due to 
leakage of these enzymes from hepatic cells causes raising levels in blood or increased synthesis or enzyme 
induction of these enzymes. Elevated serum aminotransferases causes  myocardial and hepatic toxicity leading to 
extensive liberation of the enzymes into the blood [18-19]. Monitoring of liver enzymes leakage into the blood has 
useful tool to study liver toxicology [20]. Due to increase in GOT and GPT transaminases might be attributed to 
tissue damage especially liver [21]. These enzymes activity were found to increase on exposure to heavy metals in 
different fish species [22]. It was reported that chronic exposure of fish to metals like Zn, Cu and Cd raised the 
levels of plasma GOT and GPT [23]. Whereas, Shaheen and  Akhtar [24]  observed  the stress reactions in fish 
causes reduction in  their immune potential on prolonged exposure to various sublethal concentrations of Cr(VI) and 
also found that changes in the haematological and biochemical parameters causes a deleterious effect on fish 
immunity. It was reported that alteration in the enzymatic activities are due to Various types of liver damage  or 
biliary tube obstruction [25-26].  
 
Results of the present investigation are more or less similar to the previous authors and also in agreement with their 
findings. 
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