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ABSTRACT 
The present study was carried out to determine the level of bioaccumulation of some heavy metals namely 

Mercury (Hg), and Copper (Cu) in freshwater gastropods snail’s Bellamya bengalensis.The 

bioaccumulation of heavy metal salts in snail’s was studied under three groups. Group A was maintained 

as control, group B snail’s were exposed to chronic LC 50/10 dose of mercuric chloride ( 0.109 ppm) and 

group C snail’s were exposed to chronic LC 50/10 dose of copper suphate(2..233ppm) for 21 

days.Bioaccumulation level in whole body tissues of Bellamya bengalensis’ from all groups were 

estimated after 7, 14 and 21 days. It was found that the freshwater snail, Bellamya bengalensis showed the 

highest concentration of copper as compared to mercury and control. The bioaccumulation studies also 

indicate the ability of the snail to regulate and excrete excess level of heavy metal salts from its body.  
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INTRODUCTION 

Heavy metals occur in aquatic systems from natural sources and anthropogenic activities. The pollution of 

aquatic environment by heavy metals affects aquatic biota posse’s considerable environmental risks and 

concerns (Amisah et al., 2009). Compared with other types of aquatic pollution, heavy metal pollutants 

less visible but its effects on the ecosystem and humans are intensive and very extensive due to their 

toxicity and their ability to accumulate in the biota (Shanmugam et al., 2007; Edem et al., 2008).  

Wood (1974) classified metals into non-critical, very toxic and toxic metals. He classified arsenic, lead & 

mercury as very toxic heavy metals.  

These heavy metals enter into the body of animals including man through the non vegetarian and 

vegetarian diet, drinking water and air and accumulate in the tissues, usually react with proteins and 

interfer the physiological activities and thus increase the risk of life in various ways. They are difficult to 

remove from the body. Cu is classified as a heavy metal and has many physical properties that make it 

useful for various industrial applications. Its high electrical and thermal conductivity as well as its 

resistance to corrosion makes it an important element in the use of combustion sources (i.e. municipal 

incinerators and combustion of coal, gasoline, diesel and lubricating oils), tires and brakes of vehicles 

(WHO, 1998; Rice et al., 2002).  

However, once it enters aquatic environments, it is only slightly soluble in freshwater, saline waters or 

mildly acidic solutions, but carbonate, which can be found in copious amounts in freshwater, can more 

readily dissolve Cu (WHO, 1998). The biotic ligand model (BLM) is a good model that estimates 

dissolved metal toxicity, including Cu, based on natural occurring ions in the environment (Cruz and 

Delos, 2010). The BLM was first derived to look at the effects of metal toxicity to fish gills, but has 

recently been extended to other aquatic organisms, such as algae and crustaceans (Cruz and Delos, 2010, 

Vijver et al., 2004). Mercury is one of the most hazardous environmental pollutants. Mercury tends to 

concentrate in various organisms including fish due to reduced biodegradation of its derivatives. 

Consequently, gastropod snails are widely used as biomarkers for assessing heavy metal contamination 

level of aquatic environment and the health state of aquatic ecosystems.Considering all these things, the 

main objectives of this research were to determine the contamination levels of heavy metals in water as 

well bioaccumulation in aquatic organisms like Bellamya bengalensis.  
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MATERIALS AND METHODS  
The snails,Bellamya bengalensis were acclimatized to laboratory condition for 2-3 days and healthy 

active snails of approximately medium size and weight were chosen. These snails were divided into three 

groups, such as group A, B and C. The snails of group A were maintained as control. The snails from 

group B were exposed to chronic concentration (LC 50 value of 96 hr/10) of heavy metal salt, mercuric 

chloride (0.109 ppm ) upto 21 days, while snails from group C were exposed to chronic concentraction of 

copper sulphate (2.233ppm) upto 21 days. During experimentation snails were fed on fresh water algae. 

The whole body mass of snails from all groups were collected after every seven days and were dried at 80 

c in an oven till constant weight was obtained. The 500 mg sample was taken for digestion. The tissue 

was digested in 10 ml of acid mixture (HCL:HNO3 in (3:1) ratio) on hot plate till dryness. The digested 

mixtures were kept in water bath for 6-7 hours until the samples were cooled. Cool digested samples were 

filtered (Whatman grade 541). The total volume was diluted to 50 ml by double glass distilled water in 

volumetric flask.The sample were analysed on the instrument atomic absorption sepctrophotometer 

(Chemito).The concentration of Hg andCu accumulation in the tissue of each exposure period was 

recorded and the results are given in the tables.  

 

RESULTS AND DISCUSSION 
Concentrations of mercury and copper in whole body tissues of gastropods snils were presented in Table. 

The study of heavy metal concentrations in snails was important with respect to water pollution and 

biomagnifications of heavy metal salts. In the present study, the concentration of heavy metals in fishes 

was as: Cu > Hg 

The biaccumulation data from table, indicates that the amount of Hg in tissues on exposure to HgCl2 

(0.109ppm) increased with increase in exposure period as compared to control. The mercury contents are 

expressed in gm/Kg dry weight. The control group of animals showed minute quantity of mercury as 

compared to the experimental groups. The control group of animal showed 300.0 gm/Kg mercury in 

whole body tissue while the amount of accumulation was of Hg in presence of HgCl2 (0.109ppm) for 7 

days was 920.0 gm/Kg . The concentration in the tissues was raised after 14 days which was 

1786.0gm/Kg. While after 21 days the rate of accumulation was 2144.0 gm/Kg. There was minute 

change in the accumulation in control animals. 

The concentration of bioaccumulation copper in presence of CuSO4 (2.233ppm) increased with increse in 

exposure period as compared to control. The copper content is expressed in gm/Kg. dry weight. The 

control group of animals showed minute quantity of copper as compared to the experimental groups. The 

control group of animal showed 300.0 gm/Kg ,Copper in whole body tissue while the bioaccumulated 

copper in presence of CuSO4 (2.233ppm) after 7 days exposure was 1630.0gm/Kg. The concentration in 

the tissues was raised after 14 days to 1980.0 gm/Kg, while after 21 days increases to 2676.0 gm/Kg. 

There was minute change in the bioaccumulation of Cu in control animals.  
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Table 1: Mercury and Copper content (gm/Kg dry weight) in whole body tissues of Bellamya 

bengalensis (Lamarck) after chronic treatment of Hg and Cu 

Treatment 
Sr 

No. 

Body 

Tissue 
Hg and Cu content (gm/kg dry weight) 

7 Days 14 Days 21 Days 

(A) Control I W.B. 300.00 310.00 300.00 

(B) 0.109 ppm 

HgCl2 
Ii W.B. 

920.00 

+ 67.391

 

1786.00 

+ 82.642

 

2144.00 

+ 86.007

 

(C) 

2.233ppm 

CuSO4 

Iii W.B 

1630.00 

+81.595

 

 

 

980.00 

+ 84.343

 

2676.00 

+ 88.789

 

 -Compared with respective A, W.B.- Whole Body 

   

The accumulation of metal in different species is the function of their respective membrane permeability 

and enzyme system. The ratio between bioaccumulation and exposure concentration with periods of 

exposure has been shown by various investigators. The accumulation of several metals is due to the low 

capacity of these mollusks for discriminating among metals, which are similar in some characteristics 

such as ionic radius (Mitra et al., 2000; Pragatheeswaran, 1987; Sayer et al., 1989; Barber and Sharma, 

1998; Senthiloathan et al., 1998; Jeffree et al., 1993; Metcalfe, 1994). Heavy or toxic metals are metals 

with a density at least five times that of water. They are stable elements (meaning they cannot be 

metabolished by the body) and bio-accumulative are (passed up the food chain to humans). These include 

: mercury, lead, nickel, arsenic, cadmium, aluminium, platinum and copper.Heavy metals besides 

micronutrients have no fuction in the body and can be highly toxic. Studies confirm that heavy metals can 

directly influence behaviour of living organism including man. Two obvious methods exist for expressing 

the heavy metal component of living organisms. Absolute may be assessed by considering the organisms, 

metal contens i.e. body burden and the metal component may be expressed as a fuction of the weight of 

individual organism. Passow et al., (1961) reported that lead can induce synthesis of specific proteins 

which selectively bind them. Inhibition of enzyme activities by heavy metals is either due to the direct 

binding with enzyme protein or due to damage of cell organelles or by toxic effect produced. The specific 

amoebocytes and or digestive vesicles within the cell may engulf metals outside the cell membrance (i.e. 

in the human digestive tract), then move back into the tissue carying their particulate burden (Owne et al., 

1966). The pond snail (Lymnaea stagnalis L.), which is one of the most common snails of freshwater 

habitats in central Europe, have a good indicator potential, since more information about the features of 

heavy metal accumulation, toxic pollution tolerance and impact of metals on the physiology of the genus 

Lymnaea are known (Królak, 1998; Bogatov and Bogatova, 2009). The accumulation of metals in 

invertebrates is also dependent on functional feeding group and scrapers that feed on periphyton, such as 

snails, accumulated the largest concentrations of metals (Farag et al., 1998). 
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