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Abstract: Heavy metals cause aquatic pollution and affect the aquatic biota by various ways. In the present
study, the cadmium chloride proved lethal to freshwater snake headed murrel, Channa punctatus at 22.275 ppm.
At this concentration fish showed 50% mortality for 96 hrs. However the fish showed substantial ethological
changes that included biting behavior, continuous uneasy movement and opening and closing of mouth,
increase  in  operculum movement, aggregation at the corner of aquarium, jumping behavior and with the
passage of time fish became fade. It is concluded that, 22.275 ppm concentration of cadmium is dangerous to
C. punctatus. Above this concentration entire community of C. punctatus can be destroyed.
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INTRODUCTION were brought to the laboratory and separated according

Among heavy metals, cadmium considered to have an average length 25±4 cm and weight 80±5 g. Prior to
limited  biological  function [1].  It  is  widely  distributed acclimatization; fish were bathed in 0.01% potassium
in the environment due to natural and anthropogenic permanganate (KMnO ) solution for 15 minutes for two
activities, is an emerging global concern due to their consecutive days to neutralize possible external infectious
potential hazards on the public health. It is proved to be pathogenic microorganisms. Fish were stocked in big
poisonous to animals and exerts an extra stress on aquarium (Fig. 1) containing 1000 liter of water and
metabolically active tissues and organs [2]. acclimatized for fifteen days. During this period, fish were

Major sources of cadmium include nickel-cadmium fed with boiled eggs and rice bran at least once in a day in
and silver-cadmium batteries manufacturing plants, an alternated fashion. 
sewage sludge and lead mining and processing units [3]. The toxicant used in static bioassays was cadmium
However, the traditional toxicology testing has focused chloride (CdCl H O, Loba Chemical, Mumbai) in tap water.
on determination of lethal doses and observations of The fingerling of C. punctatus having the sizes 12-15cm
gross effects following maximal exposures. More recently, were randomly distributed in small aquaria (20 liter
toxicology testing has focused on lower, more relevant capacity) filled with different concentrations of cadmium
doses and monitoring for slight perturbations in the chloride solution (Fig. 2) i.e. 10, 20, 30, 40 and 50 mg/l and
biochemistry, physiology, or behavior of the organisms. mortality was recorded at 24, 48, 72 and 96 h. Ten fishes

Due to ample availability of the fish Channa were used per concentration and the experiment was
punctatus an attempt was made to find out the exact lethal conducted in triplicate. The aquaria were not aerated
concentration of Cadmium in vitro. during experimentation. For calculating the exact death

MATERIALS AND METHODS made with death of fish occurred in controlled aquarium

All the experimental fingerlings of Channa punctatus All experiments were carried out for a period of 96 h.
selected for present study were purchased from local fish The number of dead fish was counted every 12 h and
market of Rajura, District-Chandrapur (M.S.) India. Fish removed immediately from the aquaria.

their size and weight. Fish selected for the experiment had
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rate on exposure to cadmium chloride, the comparison was

since the beginning of exposure. 
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Fig. 1: Acclimatization of C. punctatus fingerlings in the gradual increase in all kinds of pollution of

Fig. 2: Exposure to various concentrations of CdCl .H 0 The snakehead air breathing fish, Channa punctatus,2 2

Percent mortality was calculated and the values were found as a valuable food fish. Singh and Goswami [10]
transformed into probit scale and analyzed [4]. Regression have stated that, this fish is a useful bio-indicator
lines of probit against logarithmic transformation of organism of heavy metal contamination of water. The main
concentrations were obtained. Slope function (S) was objective of the present study was to determine the lethal
calculated. concentration (LC ) of cadmium chloride for 96 hrs in air

RESULTS In the present investigation, cadmium chloride LC

Channa punctatus is sturdy fish and withstand even values slightly more than this were observed to cause
in polluted water containing low oxygen concentration. severe death of fingerlings of Channa punctatus. Kaushal
Heavy metal cadmium Heavy metals cause aquatic and Mishra [11] have reported that the different cadmium
pollution  and  affect  the aquatic biota by various ways. compounds (CdCl , CdSO  and CdNO ) have different
In the present study, the cadmium chloride proved lethal LC  values even for the same species of fish. Kasherwani
to fresh water snake headed murrel, Channa punctatus at et al. [12] have reported 392.92 ppm LC values of
22.275 ppm (Fig. 3). At this concentration fish died at rate cadmium chloride for catfish, Heteropneustes fossilis.
50% in 96 hrs. However the fish showed the ethological However several workers have reported differential values
changes that include biting behavior, continuous uneasy of LC  in different fishes [13-16]. This variation in the
movement and opening and closing of mouth, increase in values of cadmium chloride LC  for 96 hrs may be due to
operculum movement, aggregation at the corner of its  tolerance  capacity of   individual   species   of  fishes.

aquarium, jumping behavior. However with the passage of
time fish became fading. It is concluded that the said
concentration of cadmium is dangerous to fish above this
concentration entire community of Channa punctatus can
be destroyed. 

DISCUSSION

In the modern world, the heavy metal pollution is of
great concern and is a common threat as far as metabolic
disorders of many organisms are concerned. Due to
multidimensional anthropogenic activities; industries
have flourished in every nook of the world those results

atmosphere, hydrosphere, lithosphere and biosphere.
Many researchers have suggested that, the discharge of
heavy metals together with industrial, urban and rural
wastes increase their levels in soil and surface water
which in turn have negative effects on aquatic biota [5, 6].
Similarly, with the advent of agricultural revolution, most
of the water sources are becoming contaminated [7]. 

Among the heavy metals, cadmium is known as the
most dangerous environmental and industrial pollutant
[8]. It has no biological function and even at low
concentrations it accumulates mainly at metabolically
active tissues which in turn cause tissue damages,
vertebral abnormalities, respiratory disturbances and
finally death [9]. 

is exclusively fresh water with a wide distribution and
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breathing teleosts, Channa punctatus.
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value for 96 hrs was found 22.275 ppm of water. The
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Fig. 3: Showing Cadmium chloride Lethal Concentration-50 (LC ) in C. punctatus50

The LC for fingerling could be minimum than for adult aquatic bodies in relation to metallic contaminants,50

fish. The toxicity tolerance capacity depends not only on particularly  the  cadmium.  Therefore,  it  is  concluded
the size of fish but the age of fish may be one of the that  the  said concentration of cadmium is dangerous to
factors for determining the toxic values of xenobiotic C. punctatus. Above and under this concentration entire
substances. On exposure to cadmium LC , some community of C. punctatus can be destroyed. But various50

fingerlings those were about to die later exhibited loss of physicochemical factors can also be responsible to
balance and before death showing the spinning behavior. determine the efficacy of metal ions in order to impart the
Some authors have suggested, the loss of balance of fish effect at particular concentration. And hence, as far as the
during swimming might be due to some neurological LC is concerned the same fish shows variable
impairment in central nervous system as evident by responsiveness at different places for the same metal ions.
inhibition of acetylcholine by cadmium and other metals However, the genetic variability exists in the fish could
[17-19]. The overall increase in opercular beats as also exhibit variation in response at different
observed in present study is in good conformity with concentration. This genetic variability in the same fish
earlier reports on different fishes in relation to various species at different location can be proved by extensive
toxicants [20 & 21]. The increased opercular activity may study if made by employing the method of Random
be due to shock received by the fish in new toxic fragment length polymorphism (RFLP). 
environment along with sensory stimulus to increase the
opercular movement for proper ventilation of the gills to ACKNOWLEDGEMENT
cope with hypoxia [22]. The increased gulping activity
and opercular movement in fish may be the reflection of The authors are very much thankful to the Principal,
an attempt by the fish to extract more oxygen to meet the Shree Shivaji Arts, Commerce and Science College for
increased energy demand to withstand the cadmium providing the laboratory facilities and constant inspiration
toxicity. It may also be correlated to the formation of a during work.
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