
Volume-04                    ISSN: 2455-3085 (Online) 

Issue-01                RESEARCH REVIEW International Journal of Multidisciplinary 

January -2019   www.rrjournals.com [UGC Listed Journal]  

 

RRIJM 2015, All Rights Reserved                                                                                                                              308 | P a g e  

Monitor the Median Lethal Concentration (96 Hours) of Cadmium and Lead in 
Meretrix casta  
 
1
P. Rajalakshmi,  

2
A. Jenita Arokiamary and 

3
M. Sukumaran  

 
1,2,3

Assistant Professor, P.G. and Research Department of Zoology, Rajah Serfoji Govt. College [Autonomous], Thanjavur-613 005, 
Tamil Nadu (India) 

 

 
 

ARTICLE DETAILS  ABSTRACT 

Article History 
Published Online: 10 January 2019 
 

 

Metals are essential for animal life and physiological functions. Some metals are essential 

elements required by humans, and most metals are used in electrical and electric 

equipment, cars and catalysts. The heavy metals can enter the bodies to a small extent via 

food, drinking water and air. The excess quantities of heavy 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 In the present study was done to 

find out the impact of cadmium and lead in M. casta within a short period. In the present 

investigation LC50 value of cadmium is higher than that of lead.  It is suggested that the 

toxicity response may vary from species to species. 
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1. Introduction  

Toxicity testing is paramount in the screening of newly 

developed drugs before it can be used on humans. Toxicity 

testing is the determination of potential hazards a test 

substance may likely produced and the characterization of its 

action, most of the toxicity testing is carried out on 

experimental animals. The advantages of using animal models 

in toxicity testing are enormous. These advantages include the 

possibility of clearly defined genetic constitution and their 

amenity to controlled exposure, controlled duration of 

exposure, and the possibility of detailed examination of all 

tissues following necropsy (Cunny, 2002) The information 

obtained can serves as the basis for hazard classification and 

labeling of chemicals in commerce. The essence of toxicity 

testing is not just to check how safe a test substance is; but to 

characterize the possible toxic effects it can produce. Toxicity 

testing was given much attention following early 1960s 

thalidomide catastrophe; with thousands of children born 

worldwide with severe birth defects2. After this incidence many 

countries of the world have resolved to go for toxicity testing 

and teratogenicity in both sexes so as to prevent further 

tragedies (Agrawal and Paridhavi, 2007). 

 

Toxicity of heavy metal to aquatic organisms has been 

studied extremely by numerous researchers (Khallaf et al., 

2003; Filho et al., 2004; Kalpaxis et al., 2004; Shaw et al., 

2006). The manifestation of heavy metals in the environment 

has been greater than before in some areas to levels, which 

jeopardize the well-being of aquatic and terrestrial organisms 

including human (Honda et al., 2008). Therefore, it is a key 

challenging task to envisage the effects of contaminants on 

aquatic organisms and to institute toxicity standards for 

tolerable levels of chemical contamination (Bat et al., 2001). A 

reason for curiosity in heavy metals and behaviour in aquatic 

communities is that; heavy metals may have dissimilar 

behavioural effects at concentrations much smaller; compared 

to which they have lethal effects. This is suggesting that 

regulatory pollution limits based upon standard toxicological 

studies may be too high to avert damage to aquatic 

communities through the sublethal behavioural effects 

(Klaschka, 2008). Hence, in the present study was done to find 

out the impact of cadmium and lead in M. casta within a short 

period. 

 

2. Materials and methods 

Collection of sample  

Estuarine clams M. Casta were collected from Agniar 

estuary and were brought to the laboratory in collection bags 

with habitat water. Clams were cleaned and maintained in the 

habitat water for a couple of days in order to acclimatize to the 

laboratory conditions. 

 

Preparation of stock solution 

The stock solution of heavy metals cadmium and lead 

were prepared by suitably diluting the cadmium sulphate lead 

nitrate.  Test concentrations were prepared appropriately by 

diluting the stock solution. 

 

Preparation of concentrations 

Preliminary toxicity test was conducted by ascertain the 

lethal and sub-lethal concentrations of cadmium and lead.  A 

range of test concentrations (ppm) as indicated by preliminary 

toxicity tests were prepared 2, 4, 6, 8, 10 and 12 for cadmium; 

4, 8, 12, 16, 20, 24, 28 & 32 for lead.   

 

Preliminary toxicity tests 

Ten healthy clams were introduced into each 

concentration.  Duplicates were maintained for each of the test 

concentrations and for the controls. Mortality was recorded at 

24-hours intervals during 96 hours period.  LC50 value was 

calculated from the cumulative percentage mortalities using 

Log-Probit method of Litch field, WillCoxon (1949) and Finney 

(1971). 

 

3. Result 

The results of acute toxicity of cadmium and lead are 

depicted in the Fig. 1 & 2.  Among the test concentrations 
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prepared from the preliminary toxicity test the mortality of 50% 

of the population after 96 hours of exposure was observed in 

6.5 mg
-1

 concentration (LC50) for cadmium and 18 mg
-1

 for 

lead.   

 
Figure 1: Log dose profit mortality graphs for cadmium tested against 

M.casta (Probit mortality) 

 

 
Figure 2: Log dose profit mortality graphs for lead 

tested against M.casta  (Probit mortality) 

 

4. Discussion 

Toxicological investigations have become unavoidable 

due to the hasty progression of industrialization and modern 

technical development, which in due course cause pollution. 

Heavy metals are being released into the water bodies from 

various industries as effluents and waste water and initiate 

deleterious effects on aquatic organisms. Research on toxicity 

is very indispensable to evaluate the quality of water which is 

consumed by community. When the accumulation in the 

animal body surpasses definite level, this also reveals the 

influence of these pollutants on various systems of the body. If 

the toxicants are not detected and removed from the water 

bodies, it will definitely affect the aquatic communities 

triggering various alarming effects on biochemical and 

enzymatic pathways, when they enter into the body of the 

organism. There are many studies concern with the toxicity of 

cadmium and lead on vertebrates and invertebrates 

(Rasmussen et al., 2000, Adami et al, 2002 and Filipovic et al., 

2003) 

 

Metals are essential for human life and physiological 

functions. Some metals are essential elements required by 

humans, and most metals are used in electrical and electric 

equipment, cars and catalysts (Herincs et al., 2013; Wu et al., 

2013; Singh and Rajaraman, 2014). The metal which has a 

relatively high density and toxic at low quantity is referred as 

‘heavy metal’, e.g., arsenic (As), lead (Pb), mercury (Hg), 

cadmium (Cd), chromium (Cr), thallium (Tl), etc. Acute toxicity 

studies should be conducted to measure the impact of any 

toxicant on aquatic life with in a short period, (96 hours) LC50 

value is a statistical estimate of the concentration of the toxic 

materials in water that kills 50% of the test animals  under 

experimental condition at specific time intervals (Sprague, 

1973).  This value is ideally suited for toxicity studies as it gives 

a more acceptable and reproducible concentration required to 

affect 50% of the organisms than any other value (Pickering 

and Henderson, 1966). Acute toxicity study was done to find 

out the impact of cadmium and lead in M. casta within a short 

period.  In the present study, the 96-hours LC50 values of 

cadmium and lead were found to be 6.5 mg
-1

, 18 mg
-1

 

respectively. Calabrese et al., (1973) observed the 48 hours 

LC50 value of cadmium and lead in the oyster larvae.  It was 

observed to be 3.8 mg
-1 

and 1.6 mg 
-1

 respectively.  It is said 

that larvae are more sensitive than their adult. In 

Chasmagnathus granulate 96 hours LC50 value of cadmium is 

higher than that of lead (Ferrer, et.al., 1999). In the present 

investigation LC50 value of cadmium is higher than that of lead.  

It is suggested that the toxicity response may vary from 

species to species.    

  

5. Conclusion 

The bioconcentration of cadmium and lead in the soft 

tissues in mantle, gill, digestive gland and foot muscles 

showed an distinct pattern of distribution.  The order of metal 

accumulating ability of the organs were digestive gland > gill > 

mantle > foot muscle.  In all these tissues the concentration of 

lead was higher than that of cadmium.96 hours LC50 value of 

cadmium and lead were determined to undergo metal toxicity 

experiments at sublethal concentrations.  LC50 value of 

cadmium at 96 hours was 6.5 mg l
-1

and that of lead was 18 mg 

l
-1

. 
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