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ABSTRACT 

In the present study was to assessing the Aluminium sulphate toxicity 

in freshwater fish as Catla catla. Fish samples were exposed to 

toxicants as aluminium for 72h and their cumulative mortality was 

calculated in 12 hours intervals. Results were were analyzed by SPSS 

20 to obtain number of cumulative mortality and lethal concentrations. 

LC50 of Catla catla at 72hr was 50mg/L for Aluminium. The mortality 

at any fixed time increased with the increase in concentration and for a 

particular concentration mortality increased with the increase in 

exposure time due to accumulation of toxicants to a dangerous level 

leading to death. Overall it can be concluded that aluminium sulphate 

has significant toxicity to Catla catla. This study provides new 

evidence, using biochemical, oxidative stress markers, hematological, liver markers and 

histological parameters that exposure to levels of aluminium may be an important factor on 

fish in the acidified soft waters. It is concluded that the fishes can effectively used as 

monitors of water quality with respect to metals. Also, it can conclude that biochemical and 

histological parameters could be ranked as possible biomarkers of pollution.  

 

KEYWORDS: Catla catla, Aluminium sulphate, Biochemical and histological parameters. 

 

INTRODUCTION 

Aquatic animals provide useful models for toxicological evaluations that bridge the gap 

between real world and laboratory problems. Select aquatic organisms are adaptable to 

laboratory experimentation in areas such as acute toxicity testing and chronic sublethal risks 
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evaluation, including such phenomena as carcinogenesis, mutagenesis anti teratogenesis. The 

metal which has a relatively high density and toxic at low quantity is referred as ‘heavy 

metal’, The excess quantities of metals are detrimental as these destabilize the ecosystems 

because of their bioaccumulation in organisms, and elicit toxic effects on biota and even 

death in most living organisms (Gupta et al., 2013). 

 

Aluminium (Al) is the most widely distributed metal in the environment (Exley and House, 

2011) occurring naturally in the trivalent state (Al
+3

) as silicates, oxides and hydroxides, but 

may combine with other elements such as chlorine, sulphur, fluorine, as well as form 

complexes with organic matter (Martin, 1992). Environmental media may be contaminated 

by Al from anthropogenic sources and through the weathering of rocks and minerals. 

Weathering processes on rocks release more Al to the environment than human-related 

activities (Lantzy and MacKenzie, 1979). Exposures to Al occur in occupations associated 

with mining and processing of ore, scrap metal recycling, deployment and use of Al-

containing compounds and products, and during engagement in Al metal cutting, sawing, 

filing and welding. Animals and humans living in environments contaminated by industrial 

wastes may also be exposed to high levels of Al (Boran et al., 2013). In the present study to 

investigate the biochemical, oxidative stress and histological studies of Catla catla on 

exposure to aluminum sulpahte. 

 

MATERIAL AND METHODS 

Collection and acclimation of experimental fishes 

Fingerlings of Catla catla (average weight 6.45 g) were procured from Fish farm, Thitta, 

Thanjavur District, Tamil Nadu, India, using cast net and maintained in the laboratory in a 

glass aquarium tank and acclimated in aerated tap water with continuous aeration for two 

weeks prior to experimentation. During this period, fishes were fed with a known amount of 

fish food. 

 

Experimental design 

In this experiment, fishes of uniform size (length 7.50cm) and weight (6.45 gm) were 

segregated from the stock and acclimated for 3 days to the lab conditions, temperature 

(28±2°C), pH 7.5–7.8, and an almost normal photoperiod (12:12-h L/D). The fishes were 

divided into two groups (one control and one experimental groups) of ten individuals each 

and introduced into the trough containing dechlorinated tap water. All the experimental fishes 

were administered orally with the respective material. 
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Group I : Control fish with 0.09% saline,  

Group II : With a single dose of Aluminium sulphate (50mg/L)  

 

Aluminium sulphate was first dissolved in water at 70°C and then cooled to 37°C before 

administration. The fishes were killed at 24 h by decapitation. Tissue samples from the 

muscles were extracted and prepared for biochemical analysis. A dup licate was run 

simultaneously and the pooled samples were analysed.  

 

BIOCHEMICAL ESTIMATIONS 

Preparation of homogenate 

The 1g tissue (Liver and muscle) was weighed and homogenized using a Teflon 

homogenizer. Tissue homogenate was prepared in 0.1 M Tris Hcl buffer (pH 7.4) and used 

for the estimation of various biochemical parameters. Protein was estimated by the method of 

Lowry et al. (1951). Total lipids in tissues was estimated by the method of Folch et al., 

(1957). Carbohydrate present in fish tissues was quantified using Anthrone method. 

Malondialdehyde was estimated by the thiobarbituric acid assay method of Beuge and Aust 

(1978). Reduced glutathione was estimated by method of Moron et al (1979). The activity of 

mitochondrial glutathione peroxidase was assayed by the method of Rotruck et al (1973). 

Copper-zinc superoxide dismutase activity was determined by the procedure of Kakkar et al. 

(1984) in plasma. The activity of catalase was assayed by the method of Beers and Sizer 

(1952). The SGOT and SGPT were estimated by the method of Reitman and Frankel (1957). 

Hematological profile was estimated by Cyanmethaemoglobin method (Dacie and Lewis, 

1968) (Beacon Diagnostic Kit). 

 

Histopathological studies 

Histological studies of liver, muscle and gill tissues were carried out by the method of (Ochei 

and Kolhatkar, 2000). The various steps involved in the preparation of tissues for 

histopathological studies were fixation, dehydration, clearing, impregnation, embedding, 

section cutting, staining and mounting. 

 

RESULTS 

The results of toxic effects of Aluminium sulphate on Catla catla fingerlings, in terms of 

proximate composition, oxidative stress markers, liver function analysis, hematological 

changes and histological alterations were given in the following (Table 1 to 5 and Plate 1). 

 



Nayagi et al.                                                                        World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 10, Issue 13, 2021.      │     ISO 9001:2015 Certified Journal        │ 1699 

Bioassay toxicity tests 

Acute toxicity of 72 hour 50mg/L of Aluminium sulphate exposed on Catla catla fingerlings 

were depicted in figure 1. The toxicity tests were carried out with the 50mg/L of Aluminium 

sulphate based on the 72 hour 60% of mortality rate were observed (table 1). On the basis of 

toxicity study, 50mg/L of Aluminium sulphate used further studies 

 

Table 1: Aluminium sulphate against the Catla catla fingerlings (Total exposed fish 10). 

Hours 

(50mg/L) 

Fish mortality 

(Per 10 fish) 

% of Fish 

mortality 

12 0 0 

24 2 20 

48 4 40 

72 6 60 

 

 

Figure 1: Aluminium sulphate against the Catla catla fingerlings 

 

Effect of Aluminium sulphate on proximate composition of Catla catla fingerlings  

Aluminium sulphate toxicity on fish was observed for the alteration in proximate composition 

viz. Protein, carbohydrate and lipid of muscle tissues when exposed to 50mg/L of Aluminium 

sulphate for 72 hours (table 2).  

 

Table 2: Effect of Aluminium sulphate on proximate composition in Catla catla fish 

muscles. 

Parameters 
Group I 

(Control fish) 

Group II 

(Experimental fish) 
P value 

Protein (mg/gm) 85.47±2.19 73.95±2.33 *P<0.05 

Carbohydrate (mg/gm) 31.61±1.57 23.18±1.44 *P<0.05 

Lipids (mg/gm) 12.84±0.65 7.92±0.71 *P<0.05 
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Values are expressed as Mean ± standard deviation for 3 experiments. Data was calculated by 

student t-Test (Independent sample, P value two tail) using MS-excel ver. 2013. Statistically 

significant level 0.05. *P<0.05 statistically significant differences and NS Non- significant.  

 

In 50mg/L of Aluminium sulphate expose to Catla catla fingerlings, the protein of muscle in 

group I (85.47±2.19 mg/gm tissues) and group II (73.95±2.33 mg/gm tissues) were observed. 

The exposed (group II) fish also significant decrease compare with control (group I). In 

50mg/L of Aluminium sulphate expose to Catla catla fingerlings, the carbohydrate of muscle 

in group I (31.61±1.57 mg/gm tissues) and group II (23.18±1.44 mg/gm tissues) were 

observed. The exposed (group II) fish also significant decrease compare with control (group 

I). In 50mg/L Aluminium sulphate expose to Catla catla fingerlings, the lipids of muscle in 

group I (12.84±0.65 mg/gm tissues) and group II (7.92±0.71 mg/gm tissues) were observed. 

The exposed (group II) fish also significant decrease compare with control (group I).  

 

 

Figure 2: Effect of Aluminium sulphate on proximate composition in Catla catla fish 

muscles. 

 

Effect of Aluminium sulphate on oxidative stress markers in Catla catla fingerlings 

Toxicity of Aluminium sulphate on oxidative stress markers viz. lipid peroxidation, reduced 

glutathione, superoxide dismutase, glutathione peroxidase, and catalase in liver tissues of and 

Catla catla were studied (table 3). 
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Table 3: Effect of Aluminium sulphate on oxidative stress markers in Catla catla liver. 

Parameters 
Group I 

(Control fish) 

Group II 

(Experimental fish) 
P value 

MDA (nmol/L) 1.63±0.43 4.96±0.74 *P<0.05 

Reduced glutathione 

(GSH) U/ml 
26.41±2.37 35.84±2.79 *P<0.05 

Superoxide dismutase 

(SOD) U/ml 
5.53±1.25 9.12±1.72 *P<0.05 

Catalase (Cat) U/ml 0.95±0.07 3.76±0.15 *P<0.05 

Glutathione peroxidase 

(GPx) U/ml 
3.14±0.23 6.59±0.42 *P<0.05 

Values are expressed as Mean ± standard deviation for 3 experiments. Data was calculated by 

student t-Test (Independent sample, P value two tail) using MS-excel ver. 2013. Statistically 

significant level 0.05. *P<0.05 statistically significant differences and NS Non- significant. 

In 50mg/L Aluminium sulphate expose to Catla catla fingerlings, the MDA of liver in group 

I (1.63±0.43 nmol/L) and group II (4.96±0.74 nmol/L) were observed. The exposed (group 

II) fish also significant increase compare with control (group I). In 50mg/L Aluminium 

sulphate expose to Catla catla fingerlings, the Reduced glutathione (GSH) of liver in group I 

(26.41±2.37 U/ml) and group II (35.84±2.79 U/ml) were observed. The exposed (group II) 

fish also significant increase compare with control (group I). In 50mg/L Aluminium sulphate 

expose to Catla catla fingerlings, the Superoxide dismutase (SOD) of liver in group I 

(5.53±1.25 U/ml) and group II (9.12±1.72 U/ml) were observed. The exposed (group II) fish 

also significant increase compare with control (group I). In 50mg/L Aluminium sulphate 

expose to Catla catla fingerlings, the Catalase (Cat) of liver in group I (0.95±0.07 U/ml) and 

group II (3.76±0.15 U/ml) were observed. The exposed (group II) fish also significant 

increase compare with control (group I). In 50mg/L Aluminium sulphate expose to Catla 

catla fingerlings, the Catalase (Cat) of liver in group I (3.14±0.23 U/ml) and group II 

(6.59±0.42 U/ml) were observed. The exposed (group II) fish also significant increase 

compare with control (group I). 
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Figure 3: Effect of Aluminium sulphate on oxidative stress markers in Catla catla liver. 

 

Effect of Aluminium sulphate on liver function in Catla catla  

Catla catla treated with Aluminium sulphate were investigated for plasma enzyme activities 

such as Aspartate transaminase (AST) and Alanine transaminase (ALT) to analyse the liver 

function. The exposed (group II) fish also significant increase compare with control (group I) 

in AST and ALT (table 4). 

 

Table 4: Effect of Aluminium sulphate on liver function in Catla catla. 

Parameters 
Group I 

(Control fish) 

Group II 

(Experimental fish) 
P value 

AST (IU/l) 19.04±0.94 25.73±0.87 *P<0.05 

ALT (IU/l) 15.31±0.56 19.46±0.73 *P<0.05 

Values are expressed as Mean ± standard deviation for 3 experiments. Data was calculated by 

student t-Test (Independent sample, P value two tail) using MS-excel ver. 2013. Statistically 

significant level 0.05. *P<0.05 statistically significant differences and NS Non- significant.  
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Figure 4: Effect of Aluminium sulphate on liver function in Catla catla. 

 

Effect of Aluminium sulphate on haematological changes in Catla catla fingerlings  

Blood is a sensitive marker which is affected with the environmental changes. Hence 

hematologic evaluation can be used in monitoring the health status of fish. Biochemical 

changes in blood values are particularly important to diagnose disease and toxicity in fish. A 

number of blood parameters such as total RBC count, total WBC count and haemoglobin 

(Hb) content have been used as indicators of metal pollution in the aquatic environment. In 

the present study haematological profile such as RBC, WBC and haemoglobin concentration 

were examined in Catla catla exposed to Aluminium sulphate (table 5).  

 

Table 5: Effect of Aluminium sulphate on haematological changes in Catla catla.  

Parameters 
Group I 

(Control fish) 

Group II 

(Experimental fish) 
P value 

Hb (g/dl) 5.32±0.35 3.18±0.41 *P<0.05 

RBC (Million/cu.mm) 1.76±0.05 1.04±0.09 *P<0.05 

WBC (Cu. mm) 6080.00±216.94 7400.00±209.71 *P<0.05 

 

Values are expressed as Mean ± standard deviation for 3 experiments. Data was calculated by 

student t-Test (Independent sample, P value two tail) using MS-excel ver. 2013. Statistically 

significant level 0.05. *P<0.05 statistically significant differences and NS Non- significant. 

In 50mg/L Aluminium sulphate expose to Catla catla fingerlings, the Hb and RBC of blood 

in group I (5.32±0.35 g/dl and 1.76±0.05 Million/cu.mm) and group II (3.18±0.41g/dl and 

1.76±0.05 1.04±0.09) were observed. The exposed (group II) fish also significant decrease 

compare with control (group I). In 50mg/L Aluminium sulphate expose to Catla catla 

fingerlings, the WBC of blood in group I (6080.00±216.94 Cu. mm) and group II 
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(7400.00±209.71 Cu. mm) were observed. The exposed (group II) fish also significant 

increase compare with control (group I). 

 

 

 

Figure 5: Effect of Aluminium sulphate on haematological changes in Catla catla. 

 

Histological observation of Aluminium sulphate exposed Catla catla fingerlings in gills 

and liver tissue  

Histopathological alterations of gills and liver of Catla catla exposed to 50mg/L of 

Aluminium sulphate for 3 days were analyzed. Histological changes observed in gills and 

liver of C. catla on aluminium exposure (Pale 2). Gill observed the necrotic changes and 

sever degeneration as compared to control gill. Liver showed that sever inflammation and 

degeneration as compared to control liver. 
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Group I Group II 

 

Histopathological observation of Gills 

  

Group I Group II 

Histopathological observation of Liver 

Plate 2: Histopathological observation of Gills and Liver in Catla catla treated with 

Aluminium sulphate (CV – Central vein). 

 

In control (group I) fish of Catla catla the secondary gill lamellae (SGL) appeared as finger 

like structures. The SGL were thin, slender and attached on either side of the primary gill 

lamellae (PGL). The secondary gill lamellae were highly vascularised and surrounded by a 

thin layer of epithelial cells. The overall observation of present investigation indicated that 

marked (group II) histopathological changes were found in the gills of C. catla 3 days 

exposure of Aluminium sulphate 50mg/L. In control (group I) fish of Catla catla hepatic cells 

were polygonal in shape with distinct nuclei. Large number of blood sinusoids and normal 
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veins were also seen around the hepatocytes. Present investigation observed marked (Group 

II) histopathological changes in the liver of C. catla exposed to Aluminium sulphate 50mg/L 

for 3 days. 

 

DISCUSSION 

Acute toxicity is referred as the harmful effects on organisms after a short period of exposure 

to a toxicant. It is helpful to understand the quantity of a toxicant below which it may be 

considered safe for the toxicant in the environment (Ay et al., 1999). These toxicity studies 

are the very useful in evaluating the water quality parameters required for fish’s survival. In 

aquatic toxicology, mortality is the important factor since it is easy to evaluate and has 

obvious biological and ecological significance. 

 

Thus, an attempt was made in the current study to evaluate the 96 hours LC50 values of 

Aluminium sulphate on marine Anadara rhombea. Aluminium and its compounds have not 

part take any role in biological functions. The presence of Aluminium in any form in living 

organisms cause cytochemical and histopathological effects. The organic Aluminium 

compounds affects central nervous system. Whereas, Aluminium sulphate damage liver, 

digestive tract and kidney. Fish may absorb Aluminium directly from contaminated water or 

indirectly from feeding on organisms living in the contaminated water (Javed, 2003). 

Although several studies have been conducted to assess the toxicity of heavy metals to algae, 

the number of studies dealing with the toxic effect of heavy metal on aquatic animals is 

limited (Harmon et al., 2005). In the present investigation, were analyzed by SPSS 20 to 

obtain number of cumulative mortality and lethal concentrations. LC50 of Catla catla at 72hr 

was 50mg/L for Aluminium. The mortality at any fixed time increased with the increase in 

concentration and for a particular concentration mortality increased with the increase in 

exposure time due to accumulation of toxicants to a dangerous level leading to death. 

 

Measurement of biochemical parameters is a commonly used diagnostic tool in aquatic 

toxicology and bio monitoring. Biochemical biomarkers have been used in order to prevent 

irreversible damage in whole organisms, communities and ecosystems. The impact of a 

number of contaminants on aquatic ecosystems can be assessed by the measurement of their 

external levels in the surrounding water or sediments, or by determining some biochemical 

parameters in bivalves and other organisms that respond specially to the degree and type of 

contamination (Nicholson and Lam, 2005). 
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Biochemical approach has been advocated to provide an early warning of potentially harmful 

changes in stressed bivalves. Analysis of chemical substances in tissues and body fluids, 

toxic metabolites, enzymes activities and other biochemical variables have frequently been 

used in documenting the toxin interaction with biological systems. Tissues reflect the 

physiologic state of an animal because they are the products of intermediate metabolism 

(Artacho et al., 2007). 

 

The decreased content of protein due to stress under exposure to heavy metal toxicity. During 

stress conditions bivalves need more energy to detoxify the toxicant and to overcome stress. 

Since bivalves have fewer amounts of carbohydrates so next alternative source of energy is 

protein to meet the increased energy demand (Singh et al., 2010). Our result agrees with the 

earlier report (Rajkumar and John Milton, 2011). 

 

The decreased content of carbohydrates due to stress under exposure to heavy metal toxicity. 

During stress conditions bivalves need more energy to detoxify the toxicant and to overcome 

stress. Bivalves have high amounts of carbohydrates used as a source of energy to meet the 

increased energy demand under stress. A similar decrease in carbohydrate has been reported 

in bivalves exposed to copper sulphate (Padewar et al., 2011). The storage or mobilization of 

metabolic substrates such as glucose, glycogen, lactate, lipid, and protein are disrupted by 

exposure to several trace metals, including aluminium, manganese, nickel and metal mixtures 

in a polluted habitat (Levesque et al., 2002). 

 

Lipids form reserve food in the body of the organism and used as a third major source of 

energy during stress (Shandilya et al., 2010). In the present study investigated the protein 

content in different body tissues of aluminium treated Catla catla. Exposure of Aluminium 

chloride, protein content in Catla catla was significantly decreased in 72hrs exposure. The 

decreased content of lipids due to stress under exposure to heavy metal toxicity. Heavy 

metals are recognized as a strong biotoxicants, because of their persistent nature and 

cumulative action to the aquatic flora and fauna (Sharma and Agrawal, 2005). Phospholipids, 

also called structural lipids, are playing an important role in the cell membranes formation. 

Shaikh, (2011) has also studied the lipid alterations in various animals after exposure to 

toxicants.Over all, protein, carbohydrate and lipid content in different body tissues of 

aluminium treated Catla catla were investigated. Exposure of AlCl2, protein, carbohydrate 

and lipid content in Catla catla were significantly.  
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All aerobic organisms produce free radicals as a side product during the reduction of 

molecular oxygen by mitochondria. Free radicals play an essential role in maintaining the 

physiological condition of the body. Oxidative stress is induced by excess accumulation of 

the reactive oxygen and nitrogen species (RONS) that can be able to damage basic 

components for cell function and survival. Oxidative stress is defined as the condition 

occurring when the physiological balance between oxidants and antioxidants is disrupted in 

favor of the former with potential damage for the organism (Vignini 2011).  

 

Malondialdehyde (MDA) is the major aldehyde resulting from the peroxidation of biological 

membrane polyunsaturated fatty acid. MDA, a secondary product of lipid peroxidation is 

used as an indicator of tissue damage by series of chain reactions (Ray and Husain, 2002). In 

the present study, the MDA content in body tissues of aluminium treated Catla catla 

investigated. Exposure of Aluminium chloride, MDA content in Catla catla was significantly 

increased in 72hrs exposure. In the present study, the SOD, catalase, Gpx activities and GSH 

content in tissues of aluminium treated Catla catla investigated. Exposure of Aluminium 

chloride, SOD, catalase, Gpx activities and GSH content in Catla catla was significantly 

decreased in 72hrs exposure. 

 

SOD catalyzes the dismutation of two superoxide anions (O
•
2 − and 

•
OH) to molecular 

oxygen and hydrogen peroxide (Fridovich, 1998). GPx and CAT catalyze the conversion of 

hydrogen peroxide to water. MDA is regarded as a useful biomarker for measuring the level 

of oxidative stress (Nesto et al., 2007). There is a close relationship between environmental 

stress in bivalves and the rate of cellular reactive oxygen species (ROS) generation. When the 

rate of ROS production exceeds the rate of its decomposition by antioxidant defenses and 

repair systems, oxidative stress can be established by ROS leading to several toxic processes, 

including DNA damage, chemical carcinogenesis, lipid peroxidation activation and 

enzymatic inactivation, especially CAT, GPx and SOD. The activities of these antioxidant 

enzymes serve as protective responses to eliminate reactive free radicals. MDA and these 

antioxidative enzymes have been detected in a number of bivalve species (Charissou et al., 

2004). 

 

Present study observations show that changes in the activities of antioxidant enzymes reflect 

the time course of oxidative stress in the fish caused by Al, and could be used as potential 

biomarkers for ecotoxicological bioassays of heavy metals. Enzymes catalyze specific 

biochemical reactions in the body. Changes in their levels and properties alter the functional 
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ability of an organism. The diagnosis of organ disease/damage is aided by measurement of a 

number of non-functional plasma enzymes characteristic of that tissue or organ. The amount 

of enzyme released depends on the degree of cellular damage, the intracellular concentration 

of the enzymes and the mass of affected tissue. The concentration of the enzymes released 

reflects the severity of the damage. ALT and AST are enzymes normally present in the liver, 

heart, muscles and blood cells. They are basically located within hepatocytes. So when liver 

cells are damaged or die transaminases are released into blood stream, where they can be 

measured they are therefore of index of liver injury (Reitman and Frankel, 1957). Mild 

inflammatory conditions are also likely to release cytoplamic enzymes (Vasudha et al., 2006). 

In the present study, the ALT and AST activities in tissues of aluminium treated Catla catla 

investigated. Exposure of Aluminium chloride, ALT and AST activities in Catla catla was 

significantly decreased in 72hrs exposure. 

 

Haematological profile of blood can provide important information about the internal 

environment of the organism. Hematological studies on fishes have assumed greater 

significance due to the increasing emphasis on pisciculture and greater awareness towards the 

anthropological pollution of marine water resources. Such studies have generally been used 

as an effective and sensitive index to monitor physiological and pathological changes in. 

Hematological indices like hemoglobin (Hb) content, total red blood cell count (RBC) and 

total white blood cell (WBC) may be altered in after exposure to heavy metals (Adhikari et 

al., 2004). 

 

Blood characteristics are very sensitive to environmental pollutant and their response to 

undesirable materials is very fast, so in this study we detected different levels of blood cells 

and hematological parameters. Hematological profile as Hb, RBC and WBC in aluminium 

treated Catla catla. Exposure of AlCl2, hematological profile in Catla catla was significantly 

altered i. They also reported that that the size of these bivalves had an influence on their 

haematological parameters. According to Babatunde et al., (1992), any changes in the 

constituent component of blood sample when compared to the blood profile could be used to 

interpret the metabolic and health status of the animal. Gabriel et al., (2011). Based on the 

results obtained from this study it has been concluded that aluminium exposed Catla catla 

exhibited alterations in various hematological parameters. So these parameters could be a 

useful indicator to understand the physiological state of which is under stress when exposed 

to aluminium toxicants. 
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Assessment of histological alterations is an important method adopted to assess the impacts 

of pollution. In general, organs were in direct contact with the surrounding environment, and 

the liver, kidney and muscles are the major target organs for toxicants (Oliva et al., 2009). In 

the present study, observation of metal accumulation in Catla catla tissues of gill and liver. 

Tissue changes in test organism exposed to a sublethal concentration of a toxicant is a 

functional response of an organism that provides information on the nature of the toxicant. 

The toxic effects of heavy metals with respect to histological changes have been reviewed 

(Waqar, 2006). Hence there is a need to study the histopathological changes in gills and liver 

of Catla catla in response to pollutants. Moderate alterations were observed in gill followed 

by liver of Catla catla due to gill was the first body tissue to exposure to toxicants. 

Histological approach is a useful tool for evaluating the toxicants action at tissue level 

providing data concerning tissue damage, structural and functional changes (Sprague, 1973) 

in tissues and organs. Histological analysis appreciates the pathological conditions by 

diagnosing the abnormalities or damages of the tissues of animals exposed to heavy metals.  

 

CONCLUSION 

Overall it can be concluded that aluminium sulphate has significant toxicity to Catla catla. 

This study provides new evidence, using biochemical, oxidative stress markers, 

hematological, liver markers and histological parameters that exposure to levels of aluminium 

may be an important factor on fish in the acidified soft waters. It is concluded that the fishes 

can effectively used as monitors of water quality with respect to metals. Also, it can conclude 

that biochemical and histological parameters could be ranked as possible biomarkers of 

pollution.  
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