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ABSTRACT  

Fresh water crabs are economically important because crabs are used as an alternative source of food by 
the people from Aurangabad region. Heavy metal and their salts containing effluents are directly 
discharged into the aquatic environment by many industries from Paithan and Aurangabad region. Heavy 
metal pollutants are a major problem in aquatic environment because of their toxicity, their persistency 
and tendency to accumulate in organisms and undergo food chain amplification. 

In the present investigation acute toxicity test was carried out to determine the LC50 values (lethal conc.) 
of copper sulphate by using static bioassay method. The LC50 values for 24, 48, 72 and 96 hrs of exposure 
were recorded as 14.02, 13.56, 12.91 and 12.41 ppm respectively. In the present study the copper content 
in different body parts of fresh crab, B. guerini was studied. The copper content was found high in all the 
tissues as compared to control group. The observations in the present study showed marked variation. The 
highest concentration of copper encountered in gill. The order of metal accumulation in various tissues of 
the crab was gill> muscle> HP> ovary> Testis. 
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INTRODUCTION 

Heavy metal from man-made pollution sources are continuously released into aquatic ecosystem1. Among 
metals, copper is particularly significant because of its widespread industrial use known to contaminate 
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natural water bodies. Copper toxicity is one of the more intensively investigated areas of toxicology and is 
among the most studied heavy metals in research related to industrial pollution; it is extensively used as 
antifouling agent or as an algaecide in the treatment of fish diseases. Copper is also used as herbicide and 
is a potential toxicant in food. It is regarded as an industrial health hazard and used in antifouling paints, 
steam and electric generating plants. Copper is a normal constituent of many organisms and is essential 
for normal growth and development2-3. In case of excess uptake, it affects the survival, cell, tissue 
morphology and physiological processes. The study of effect of copper and zinc on the survival of the 
freshwater prawn4. Heavy metal pollutants are a major problem in aquatic environment because of their 
toxicity, their persistency and tendency to accumulate in organisms and undergo food chain 
amplification5. 

Since, heavy metals plays very important role in the life of aquatic organism as well as human life directly 
or indirectly. Hence, the present investigation was undertaken to know the effect of heavy metal on 
different tissues and determine the metal magnitude, lethality and potential use of the freshwater crab, 
Barytelphusa guerini, as a bioaccumulative indicator of copper pollution in aquatic ecosystems. 

EXPERIMENTAL  

Crabs were collected seasonally from Godavari River, (Paithan region) near Aurangabad. Experimental 
crabs were acclimatized for 2-4 days at laboratory condition and subjected to acute and chronic toxicity 
test with different concentrations of heavy metal (CuSO4), which is prepared from stock solution. The 
static bioassay method is used to run the experiment of toxicity evaluation upon 96 hrs as described by 
Finney6. The mortality was recorded for the crab at 24, 48, 72 and 96 hrs exposure to copper sulphate 

were corrected for natural response by Abbott’s formula7.  

Similarly chronic toxicity test were also run. However, animals were exposed for long duration at low 
dose i.e. 1/10th of 96 hrs LC50 values taken for 10, 20, and 30 days and is referred as sub lethal 
concentration of CuSO4.       

In order to determine the heavy metal concentrations from different body tissues, 0.5 gm of dry weight of 
crabs were digested with 10 ml mixture of Nitric acid and perchloric acid (4:1) at 1000C temperature till 
the clear solution obtained. Then it was cooled, filtered and diluted with distilled water. These solutions 
were analyzed for Cu metal by Atomic absorption spectrophotometer (Perkin Elmer). The data obtained 
were statistically analyzed for confirmation of the results. Metal toxicity from different tissues was 
calculated by using regression equation and results were expressed in µg /gm dry weight.     

RESULT AND DISCUSSION 

In the present investigation toxicity evaluation and accumulation of metal copper sulphate was conducted 
on freshwater crab, Barytelphusa guerini and LC50 values were calculated for for 24, 48, 72 and 96 hrs 
and presented in Table- 1 and Fig. 1. The LC50 values from both the methods are not much differs. The 
determination of LC50 values is highly useful in evaluation of safe level or tolerance of pollutant and it 
provides fundamental data for the design of more complex disposal models. 8stated that the use of LC50 as 
a starting point in studies of sub lethal effects would be its most significant contribution.  
The present investigation reveals that the LC50 values decreased as period of exposure increased and rate 
of mortality increased as concentration of heavy metal increases. The results indicate that the effect of 
heavy metal was dose dependent. 9reported that the LC50 values and the exposure period showed inverse 
relation. 10Studied heavy metal (HgCl2, CuSO4 and ZnSO4) toxicity to marine crab, Ozius rugulsus. 11-

13showed toxicity of the prawn, Caridina weberi after exposure to CuSO4 and TBTO and suggested that 
the relative toxicity of the pollutants increased with increase in time of exposure and concentration, thus 
resulting in the mortality of the animals. 
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Table-1: Relative toxicity of CuSO4 to freshwater crab, Barytelphusa guerini. 

Heavy 
metal 

Exposure 
period 

Regression 
equation             
_        _   

Y =   Y + b (x-x) 

LC 50 

Value 

Variance 

'V' 

χ2 

Value 

Fiducial 
limit (ppm) 

Lethal 
dose 

Safe 
conc. 

(ppm) m1 m2 

 

 

CuSO4 

24 hrs 32.795x(+4.752) 14.02 3.214 0.020 1.127 1.149 336.48  

48 hrs 48.804x(+4.6072) 13.56 1.663 0.135 1.114 1.130 650.88 2.53 

72 hrs 38.192x(+4.8103) 12.91 2.399 0.150 1.095 1.114 929.52  

96 hrs 36.692x(+4.8103) 12.41 2.6 0.150 1.077 1.097 1191.36  

 

      

 

         

                    

Fig.1: Regression line for B. guerini exposed to CuSO4 for 24, 48, 72 and                                
96 hrs exposure period. 
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Copper content in different body parts of Barytelphusa guerini: The copper content was estimated 
after 10, 20, & 30 days exposure from control and LC50 group of crab. The copper metal was estimated 
from different body parts like gill, muscle, hepatopancreas, testis and ovary. This is expressed in µg /gm 
dry weight. The results are showed in Table-2. Copper content in control group was high in gill (0.301 ± 
0.0015) followed by muscle (0.278 ± 0.002), hepatopancreas (0.260 ± 0.002), ovary (0.243 ± 0.00141) 
and testis (0.241 ± 0.001) respectively.  

Table- 2: Bioaccumulation of Cu content in different body parts of freshwater crab, Barytelphusa 
guerini during chronic exposure. 

 

 
Tissue 

 
Control 

10 days exposure 20 days exposure  30 days exposure 

LC50 LC50 LC50 

 
Gill 
 

 
0.301 
±0.0015 

0.346 
±0.002 
    (-14.95%) *** 
        

0.407 
±0.001 
(-35.21%) *** 
 

0.516 
±0.003 
    (-71.42%) *** 
        

 
Muscle 
 

 
0.278 
±0.002 

0.299 
±0.001 
(-7.55%) *** 
  

0.332 
±0.002 
(-19.42%) *** 
 

0.371 
±0.001 
(-33.45%) *** 
 

 
H.P. 
 

 
0.260 
±0.002 

0.296 
±0.002 
(-13.84%) *** 
  

0.308 
±0.001 
(-18.46) *** 
 

0.337 
±0.001 
(-29.61%) *** 
 

 
Testis 
 

 
0.241 
±0.001 

0.273 
±0.0015 
(-13.27%) *** 
 

0.279 
±0.001 
(-15.76%) *** 
  

0.298 
±0.001 
(-23.65%) *** 
 

 
Ovary 

 
0.243 
±0.00141 

0.278 
±0.002 
(-14.4%) *** 
  

0.296 
±0.002 
(-21.81%) *** 
 

0.328 
±0.001 
(-34.97%) *** 
 

Each value is the mean of three observations ± S.D. 
Values are significant at *** P< 0.001 and **P< 0.01 

(Bracket value compared with control (*) it indicate percent variation) 
 

 
 
Gills: When the crab was exposed to sub lethal concentration (12.41ppm) of copper sulphate, the  
Bioaccumulation in gill was 0.346, 0.407 and 0.516 µg/g dry weight of tissue for 10, 20 and 30 days 
exposure respectively. 

Muscle: When the crab was exposed to sub lethal concentration (12.41ppm) of copper sulphate, the 
Bioaccumulation in gill was 0.299, 0.332 and 0.371 µg/g dry weight of tissue for 10, 20 and 30 days 
exposure respectively. 
Hepatopancreas: When the crab was exposed to sub lethal concentration (12.41ppm) of copper sulphate, 
the bioaccumulation in gill was 0.296, 0.308 and 0.337 µg/g dry weight of tissue for 10, 20 and 30 days 
exposure respectively. 
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Testis: When the crab was exposed to sub lethal concentration (12.41ppm) of copper sulphate, the 
Bioaccumulation in gill was 0.273, 0.279 and 0.298 µg/g dry weight of tissue for 10, 20 and 30 days 
exposure respectively. 

Ovary: When the crab was exposed to sub lethal concentration (12.41ppm) of copper sulphate, the 
Bioaccumulation in gill was 0.278, 0.296 and 0.328 µg/g dry weight of tissue for 10, 20 and 30 days 
exposure respectively. 

10 days exposure: When LC50 group compared to control group, the percent increase in gill (14.95%; 
P<0.001) followed by ovary (14.40%; P<0.001), hepatopancreas (13.84%; P<0.001), testis (13.27%; 
P<0.001) and muscle (7.55%; P<0.001) respectively. 

20 days exposure: LC50 group compared to control group, the percent increase in gill (35.21%; P<0.001) 
followed by ovary (21.81%; P<0.001), muscle (19.42%; P<0.001), hepatopancreas (18.46%; P<0.001) 
and testis (15.76%; P<0.001) respectively. 

30 days exposure: LC50 group compared to control group, the percent increase in gill (71.42%; P<0.001) 
followed by ovary (34.97%; P<0.001), muscle (33.45%; P<0.001), hepatopancreas (29.61%; P<0.001) 
and testis (23.65%; P<0.001) respectively.  

In the present investigation copper content was found high in all the tissues as compared to control group. 
The observations in the present study showed marked variation. The highest concentration of copper 
encountered in gill. The order of metal accumulation in various tissues of the crab was gill> muscle> HP> 
ovary> Testis. There are many reports in literature on metal accumulation usually differs between tissue 
and species. For example, in Homarus americanus cadmium accumulated mainly in the digestive gland, 
followed by the gills14 but in Callinects sapidus cadmium accumulated mostly in the gills15. 

CONCLUSION 

 From the results it is clear that the level of copper content in different tissue varied according to the 
exposure period and concentration of metal in the external environment. The safe concentration of Cu to 
fresh water organisms are of great practical importance for regulating and controlling the discharge of 
hazardous effluent into aquatic ecosystems. The animals like fresh water crab can be useful as 
bioaccumulative indicator for metal like copper. 
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