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Abstract 
Industries are the major sources of heavy 
metal pollution and it is released into water 
and soil. Heavy metals cause several ill 
effects to aquatic living organisms and 
environment. The acute toxicity of Mercury 
against fresh water Clarias batrachus and the 
chronic toxicity of sublethal concentrations 
of heavy metals on the different organs such 
as liver, gill, muscle, kidney and brain of the 
chosen fresh water fish. Adult cat fish treated 
separately with Mercury Chloride (HgCl2) 
for 24, 48, 72, and 96hr at different dose 
levels showed significant behavioral changes 
in the Lethal concentration were determined 
by probit analysis method. The LC50 values 
for HgCl2 at 96 hours was found to be 
1.85ppm; respectively. Hence the toxicants 
selected, HgCl2 is highly toxic in cat fish.  
Keywords: Clarias batrachus, Lethal 
concentration, Mercuric chloride 
 
Introduction 

In India, there has been a tremendous 
space in the development and agricultural 
practices since independence with the progress 
in industrial development due to advancement 
of technology; environmental pollution has 
grown in alarming proportion. The problem of 
pollution of the water where the wastes are 
usually discharged has increased to a great 
extent in recent years. Aquatic life is strongly 
influenced by physical properties of a water 
body. It is known that heavy metals as well as 
agro-pollutants are potentially harmful to the 
aquatic lives. All pesticides applied for the pest 
control eventually pollute the water resources 
either in their original chemical form or in some 
degraded variety. On the other hand, all 
industries discharge their effluents 
indiscriminately in the adjoining water areas 

and frequently cause serious hazards to aquatic 
life. Among the aqua fauna, fishes are affected 
to a significant extent. There are ample reports 
dealing with mortality and pollution [1]. 

Short term toxicity tests had been 
designed for the estimation of lethality of the 
xenobiotics to the test specimens. The most 
widely adapted technique for short term bio 
assay is the evaluation of a Medium Tolerance 
Limit (TLM). Determination of 24, 48, 72 and 
96h TLM value by probit analysis (static bio 
assay) procedure is generally applied to 
determine the toxicity levels of the xenophobic 
materials to various aquatic organisms under 
laboratory conditions [2]. These toxicity tests 
are necessary to predict the safe concentration 
of the chemicals in the environment [3]. TLM 
or Lethal Concentration50 (LC50) is the 
particular concentration of a chemical in the 
experimental water at which just 50% of the 
text organisms are able to survive for a specific 
period of exposure [4],[5]. Many investigators 
had accepted this method for the determination 
of acute toxicity[6], [7], [8] even in recent years 
for scientific, economic and ethical reasons the 
TLM test have been prescribed as one of the 
toxicity tests. APHA [4] suggested that the 
preferable duration for a toxicity test should be 
at least 24, 48, 72 and 96h. For the present 
study, the selected exposure period was 96 in 
the fish Clarias batrachus [9].  
 
Materials and Methods 

Clarias  batrachus obtained from local 
fishermen were weighing about 50+5 g and 
were acclimatized in the laboratory condition 
for 2 weeks. Fishes were feed with fish Food. 
Mercuricchloride (HgCl2) was chosen as 
xenobiotics for estimation of their lethality on 
C. batrachus. A batch of 10 adults, healthy 
disease - free laboratory acclimated individual 
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of some age irrespective of sex, were released 
in plastic aquaria measuring 10 L water. The 
text fish were starved for 24, 48, 72, and 96h; 
Test period.  

Feeding tends to increase the metabolic 
activities such as rate of respiration, excretion 
and production of other waste products 
altogether affect the toxicity of the test solution, 
so food supply to the text specimen was avoided 
For the determination of LC50 at 96h for HgCl2 
a set of 4 plastic aquaria were arranged for each 
chemical, containing 10 of water. After 
releasing the text individuals, different 
constructions of selected chemical were added 
to respective aquaria very carefully and mixed 
thoroughly.  

Any change in behavior and other 
responses were carefully noted. The specific 
doses had been determined by trial and error 
method. The individuals were considered dead 
when they failed to respond to touch stimulus. 
After the death of each fish, its body was 
removed immediately from the containers along 
with water allotted for each fish. The aquaria 
water containing the compounds was renewed 
after each 24h keeping the concentration 
constant throughout the experiment. After 96h 
(the end of the test), survived individuals in 
each container were counted. Determination of 
LC50 at 96h values of HgCl2, in adult C. 
batrachus had been done by the Finney [8] 
method of probity analysis [10]. 
 
Result and Discussion 

Fish exposed to different doses of 
pollutants displayed marked behavioral 
changes. Fish exposed to sub lethal doses of the 
test chemicals exhibit cessation of all 
movements and became very sluggish. Toxicity 
is a relative property of a chemical which refers 
to its potency to induce harmful effects on an 

organism. It is a function of concentration of the 
toxicant and the length of exposure of the 
animal [11]. Fish exposed to lethal doses of the 
xenobiotics showed drastic changes in the 
behavior. Respiratory upset, insensitivity to 
external stimuli, erratic and jerky movements 
along with a tendency to jump outside the 
convulsion were the general responses in all the 
treatments. 

The toxic effects may include both lethal 
and sublethal concentration which may change 
the growth rate, development, reproduction, 
histopathology, biochemistry, physiology and 
behaviour [12].The determined LC50 at 96h 
values of HgCl2 was 1.85 ppm (Fig. 1). The 
point of Intersection with the calculated 50% 
mortality was determined as the TLM value Fig. 
1. In present investigation, it has been 
endeavored to evaluate the environmental risk 
of man made chemicals mostly focusing on Fish 
due to their infusion of trial and error methods 
applying acute and sub lethal exposures of 
HgCl2 may be explained unsuitable stress. 
Further, metal pollution may make mercury 
shift in the community structure to metal 
tolerant organisms, which are often capable of 
accumulating large amounts of metals [13].  

The changes in behavior might be due to 
hyperactivity of the neural mechanism, as well 
as, for hypersecretion of stress hormones 
secretary endocrine glands. Studies on the 
median tolerance limits usually provide 
measures of relative toxicity of different 
chemicals and also the sensitivity of fish 
species, but not throw right on the maximum 
concentration to toxic materials which would 
not affect the metabolism of the fish. Tolerance 
of an organism is often measured in terms and 
of the level of lethal factor and length of time 
the animal survives. 
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Figure 1: Acute Toxicity Test showing tolerance of Clarias batrachus to Mercury 

 
 

 
The relationship between the logarithm 

of the water concentrations of the test toxicant 
and the logarithm of fish mortality [8] appear to 
be linear for all the treatments and accordingly 
the regression lines have been drawn detecting 
the LC50 values (Fig. 1) by probit analysis 
method (Table 1). The toxicity tolerance values 
may vary in different size, weight and age 
groups of the organism in a stable 
environmental condition. Metal ions and their 
complex exibit widening toxicity to the 
organism that ranges from sublethal to lethal 
depending upon the time of exposure and the 
prevailing conditions in the ambient water [14]. 
LC50 values differ from species to species for 
the same toxicant due to the mode of action and 
responses of the animals [15]. The toxicity tests 
have also been influenced by the size, age [16], 
sex [17] and the nutrient supply [18],[19],[20]. 
The present study reveals that of the two 
toxicants under investigation the HgCl2 has 
caused great harm to the fish. This is evidenced 
by the facet that a slight higher concentration of 
HgCl2 in the medium causes death of a much 
higher percentage of fish.  

The lack of proportionality associated 
with the xenobiotics is more pronounced in 
mercury. Possibly, Synthesis of the detoxifying 
proteins (Metallothionein etc) due to cadmium 
induction to combat its poisoning is seemed to 

be much more prominent than HgCl2 as it also 
has a specific detoxification system guided by 
the proteins like metallothionein or glutathione. 
On the other hand, the inhibitory effect of 
HgCl2 prevailing on the enzyme system 
(controller or bioaccumulation and tissue 
metabolism of the xenobiotics) probably gets 
much more prominent than that of cadmium 
induction. 
 
References 
[1] Barak, 1955. Concentration of Zinc and 
Copper in Some Fauna from Basrah, Iraq. Mar. 
Res., 4: 1-6. 
[2] Chaoua, L.,1994. Studies on heavy metals in 
Commercial fishes from the northern part South 
China Sea. J. Fish. Sci. China 
Zhongguoshuichan – Kexue., 1: 68-74 .  
[3] Ambrose, T., Vincent, S., 1994. 
Susceptibility of the Fish water Fish Gambusia 
affinis (Baird and Girard), Sarotherodon 
mossambicus (Peters) and Cirrhinus mrigala 
(Ham) to Zinc toxicity. Ind. J. Environ Toxicol., 
4:29-31. 
[4] APHA (2000). Standard methods for 
examination of water and waste water. 21st 
edition. American Public Health Association, 
Washington DC, USA. 1268. 
[5] Haniffa M.A., Porchellvi., 1984. Effect of 
distillery effluent oxygen consumption of fresh 



 

INTERNATIONAL JOURNAL OF CURRENT ENGINEERING AND SCIENTIFIC RESEARCH (IJCESR)   

 

  ISSN (PRINT): 2393-8374, (ONLINE): 2394-0697, VOLUME-5, ISSUE-1, 2018 

411 

water fish Sarotherodon mossambicus. 
J.Environ. Biol., 6:17-23. 
[6] Dean, J.G., Bosqui,F.L., Lannovette,V.H., 
1972. Removing heavy metals from waste 
water. Environ. Sci.Technol., 6: 518 – 522. 
[7] Miller, L. C., Tainter, 1944. Estimation of 
ED-50 its error by means of logarithmic probit 
graph paper. Proc. Soc. Exp. Biol. Med., 57: 
261 - 264. 
[8] Finney, D.J., 1971. Probit analysis, 3rd Edn. 
Cambridge University Press UK , p. 25-26. 
[9] Gill, R.K., 1999. Screening of different bio 
materials for the removal of nickel from the 
industrial effluent. Ind. J. Environ. Eco plan., 2: 
221 – 224. 
[10] Doudoroff, P., 1951. Doudoroff, Cherman, 
B.G.Anderson, G.E.Burdice, P.S.Galtsoff, Bio 
assay methods for the evaluation of acute 
toxicity of industrial wastes to fish. Sew. Ind. 
Wastes., 23: 1380-1397.  
[11] Alatorre-Jacome O, Garcia-Trejo F Soto-
Zarazua G and E Rico-Garcia (2012). 
Techniques to assess the fish productivity in 
aquaculture farms and small fisheries: An 
overview of algebraic methods. J. Appl. Sci., 
12(9): 888-892. 
[12] Preston, S., Coad, N., Townend, J., 
Killham, K., Paton, G.I.,2000. Biosensing the 
acute toxicity of metal interactions: are they 
additive, synergistic, or antagonistic? Environ. 
Toxicoi. Chem., 19: 775-780.  
[13] Dallinger, R., Prosi, F., Segner, H., Back, 
H., 1987. Contaminated food uptake of heavy 
metals by fish: a review and a proposal for 
further research. Oecoiogia., 67: 82-89 . 
[14] Goel, P.K., 1997. Water pollution causes 
effects and control. New age International (P) 
Ltd. Publishers, New Delhi. 
[15] King, S.G., 1992. Some effects of DDT on 
the guppy and brown trout. Spec. Scient Res. 
U.S. Fish Wild. Surv., 399:1-22. 
[16] Joshi PS (2017), Dietary garlic induced 
growth performance, whole body composition 
and survival in Clarias batrachus (Linn.). 
NCRAOBS-2017:36-37 
[17] Victoriamma, D.C., Radhakrishnan., 1982. 
Mercury tolerance of fresh water field crab, 
Ozinokeiphces senex. Symp. Physiol. Rep. 
Anim. Poiluf., 67: 82-89 . 
[18] Arunachalam, S., 1980. Toxic and 
sublethal effects of carbaryl on the freshwater 

catfish, Mystus viffatus (Bloch). Arch. Environ. 
Confam. Toxicol., 9: 307-316. 
[19] Eisler, K., 1970. Factors affecting pesticide 
induced toxicity in estuarine fish. Technical 
papers of the Bureau of sports for fish and 
wildlife. 
[20] Trivedy, R.C., Dubey, P.S., 1978. 
Evaluation of toxicity of some industrial waste 
to fish by bioassay. Environ. Pollut,17:75-80. 


