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ABSTRACT 
The insecticide Phosphamidon was used for the present study. The fishes were exposed to different 
concentrations of Phosphamidon to evaluate the acute toxicity and calculate the LC50 value.  The 
computed LC50 values for  12, 24, 48, 72 and 96 hours were found to be 7.714, 6.560, 6.344, 5.681 and 
5.149 mg/L respectively. The fishes were exposed to sublethal concentrations for 45 days. At the end of 
each exposure period, fishes were sacrificed and tissues such as liver, muscle and intestine were 
removed and analyzed for lipid content. It showed decreased value of lipid content in all the tissues 
when compared to control.  
Keywords:Sublethal concentration; Phosphamidon,Labeo rohita,Lipid. 
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INTRODUCTION 
The pesticides usage is desirable for the control of pests in agro and household 
environment; but it causing environmental pollution in various level[1-3].During agriculture 
practices of pesticides (surface runoff and aerial spraying) are the major source for 
translocating pesticides into aquatic ecosystems. The contamination of water by pesticides 
may affects on non-target organisms like fish and other aquatic organism such as alga, 
Lemna and Daphnia [4-6]. Circulation of these pesticides in a water body may lead to 
accumulation in fish and other aquatic plants [7-8].  Upon penetrating into an organism, 
pesticides rapidly spread in it and become selectively accumulated in separate parts or 
organs of a body [9-10]. As considerable amount of pesticides entersinto the fish body, 
through the food chain, where they are distributed and metabolised depending upon the 
detoxifying ability of the fish, and elicit some responses in fish which depends on the nature 
and concentration of pesticides [11-12]. 
Fish is highly nutritious, easily digestible and much sought after food. Nutritional value of 
fish depends on their biochemical composition, which is affected by the water pollution [13]. 
Biochemical studies of fish tissues are of considerable interest for their specificity in 
relation to food of fish and for evaluating their physiological need at different periods of life. 
The energy demand during pesticide stress has been observed by Nanda et al[14]. Hence 
the present study showed the effect of insecticide Phosphamidon on the lipid content of the 
fresh water fish Labeo rohita . 
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MATERIAL AND METHODS  
The pesticide Phosphamidon, has been selected for the present study, as it is being 
indiscriminately used in Kanyakumari district and also there is a lack of information on the 
toxicity of Phosphamidon in Labeorohita. 
Well acclimatized Labeorohita, approximately (8±2 g) were selected from the stock and 
exposed to different concentrations of  Phosphamidon individually for the static bioassay 
test. The experiments were conducted in 100 litre tanks with 10 fishes each, starved for 24 
hours prior to the experiment. The experimental medium was renewed daily till the end of 
the experiment. The mortality of fishes in different concentrations was noted at 12, 24, 48, 
72 and 96 hours, and the dead fish were removed during observation. Fishes showing no 
respiratory movement and response to tactile stimuli were considered as dead. Then 12, 24, 
48, 72and 96 hrs LC50 values of Phosphamidon were computed [15]. The experiment was 
repeated three times and the mean values recorded separately for each test fish. 
Simultaneously ten fishes were reared in pesticide-free medium and are treated as control 
for each set of experiment. 
Estimation of lipid 
The sublethal concentration was selected from the 96 hours LC50 values.The sub-lethal 
concentrations, viz 1.029(1/5th) mg/L and 0.514 mg/L (1/10th) were chosen to expose the 
fish for biochemical study. The fishes were kept at each concentration for a period of 45 
days. All the fishes were regularly fed with nodules prepared from ground oil cake and rice 
bran during the experimental period. After 15, 30, and 45 days exposure, the fishes were 
taken out and the following tissues, viz., liver, muscle and intestine, were dissected out 
under aseptic condition. Using the wet sample, total lipid was estimated by Folch et al [16]. 
Two-way analysis of variance (ANOVA) was applied to find out the significance of variation 
caused by concentration of the pesticide and exposure periods. 
Procedure 
At 50 mg experimental tissue sample was taken and homogenized well with 4 ml of 
chloroform methanol mixture. After mixing well, 0.2 ml of 0.9% sodium chloride was added 
thenit kept without disturbance overnight. The lower layer of lipid was dissolved in 
concentrated sulphuric acid by keeping in boiling water bath for 10 minutes. From the 
prepared total lipid sample, 0.2 ml was taken in a test tube and add 5 ml of sulphophospho 
vanillin reagent, shaken well and kept undisturbed for 30 minutes. The intensity of red 
colour was measured at 520 nm in a spectrophotometer. 
 
RESULT 
Acute toxicity 
 Present study mortality was recorded after 12, 24, 48, 72 and 96 h and LC50 values and its 
confidence levels were calculated. The computed LC50 values for 12, 24, 48, 72 and 96  
hours  were found to be 7.714, 6.560, 6.344, 5.681 and 5.149 mg/L respectively Table 1.  
Toxicity curve constructed by plotting LC50 values against time Fig 1. The peak LC50 values 
for Phosphamidon was at 7.714 mg/L (12 hours LC50) and the LC50 values decreased with 
increased exposure hours. The minimum LC50 values 5.149 mg/L at 96 hours. 
Lipid 
The sublethal concentration of Phosphamidon treated with L.rohita were subjected to 
biochemical estimations. The fish organs (liver, muscle and intestine) were studied inlipid 
level at different time interval, the results showed that duration of exposure period 
increased the lipid content of the organ was declined. The changes in the level of lipid 
contents in muscle, liver and intestine of the fish, Labeo rohita, were given in the Table 2 -4 
and Figure 2a-4a. 
The percentage decreased lipid content of muscle was on day 15 (21.09 & 35.16%), on day 
30 (33.86 & 41.43%) and on day 45 (44.30& 55.06%)at the concentration 0.541 and 
1.029mg/L respectively (Table 2). The concentration dependant activity was recorded (Table 
2a) 
The percentage decreased lipid content of liver was on day 15 (20.13 & 37.84%), on day 30 
(31.61 & 8.39%) and on day 45 (50.60 & 57.23%)at the concentration 0.541 and 1.029 
mg/L respectively (Table 3). The concentration dependant activity was recorded (Table 3a) 
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The percentage decreased lipid content of liver was on day 15 (20.13 &37.84%), on day 30 
(31.61 &48.39%) and on day 45 (50.60 &57.23%)at the concentration 0.541 and 1.029mg/L 
respectively (Table 3). The concentration dependant activity was recorded (Table 3a) 
The percentage decreased lipid content of intestine was on day 15 (11.84 &19.74%), on day 
30 (24.09 &32.53%) and on day 45 (36.26&42.86%)at the concentration 0.541 and 
1.029mg/L respectively (Table 4). The concentration dependant activity was recorded (Table 
4a) 
To find out the effect of pesticide concentrations and the duration of exposure times on the 
Lipid change in the tissues of Labeo rohita, two -way analysis  of  variance (ANOVA) was 
carried out( Table 2a – 4a ). 
 
Table 1 Calculation of log – dose profit Regression line for mortality experiments (96 
hours) in which same sized Lebeorohita were exposed to different concentration of 

the pesticide in the Basvine technique. 

(1) 
Dose  

% 

(2) 
No. 
% 

(5) 
Mor. 
dose 

(6) 
Log 
Pro. 

(7) 
Emp. 
Pro. 

(8)  
Exp. 
Pro. 

(9)  
Work 
Coef.  

(10) 
Wt. 
w  

(11) 
Weight  

(12) 
wx 

(13) 
wy 

(14) 
y 

4.00 10 20.00 1.60 4.16 3.86 4.20 0.41 4.05 6.49 17.00 3.77 

4.50 10 30.00 1.65 4.48 4.44 4.48 0.56 5.58 9.22 25.00 4.34 

5.00 10 40.00 1.70 4.75 4.95 4.75 0.64 6.37 10.82 30.28 4.86 

5.50 10 60.00 1.74 5.25 5.42 5.25 0.60 6.01 10.46 31.56 5.32 

6.00 10 70.00 1.78 5.52 5.84 5.50 0.50 5.03 8.94 27.64 5.75 

6.50 10 80.00 1.81 5.84 6.23 5.76 0.37 3.70 6.71 21.31 6.14 

7.00 10 100 1.84 7.33 6.59 7.01 0.24 2.38 4.39 16.68 6.50 

 STATISTICS 
SW=  33.120   SWX=  57.034   X Bar=  1.722   SWY=169.483   Y Bar=   5.117 
SWX*X=   98.388   SWY*Y= 884.694   SWXY= 293.494 
b Value =  11.240 
Regression Equation  y =    11.240x  -14.24 
If y=5.0 then x =  1.712  This corresponds to dose of    5.149 
Varaiance 0.0003   Chi-square 1.89 (with  5  Deg. of freedom p) 
 Lower Limit   1.6753 Log Dose      1.7116 Upper Limit   1.7479 
 

Fig.1. Toxicity curve of pesticide against Lebeorohita 
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Table 2. Changes in the level of Lipid content (mg / 100 mg wet tissue) in the Muscle tissue 
of Labeo rohita exposed to sub lethal concentrations of Phosphamidon 

Days Control 
Concentrations Phosphamidon (mg/L) 

0.541 1.029 

15 1.28±0.02 
1.01±0.03 

(21.09) 
0.83±0.03 

(35.16) 

30 1.40±0.01 
0.94±0.02 

(33.86) 
0.82± 0.02 

(41.43) 

45 1.58±0.02 
0.88±0.02 

(44.30) 
0.71 ± 0.01 

(55.06) 

 
Table 2a. Two- way ANOVA of lipid content (mg / 100 mg wet tissue) in the muscle tissue in 

Labeo rohita exposed to different concentrations of Phosphamidon 

Source of Variation 
Sum of 
squares 

Degrees of 
freedom 

Mean sum 
squares 

F-Value P-value 

Total Variance 0.7158 8    
Variance due to exposure 

duration 0.000467 2 0.000233 0.014941 (P>0.05) 
Variance due to 
concentration 0.652867 2 0.326433 20.90288 

** 
(P<=0.01) 

Error variance 0.062467 4 0.015617   

 
Table 3 Changes in the level of Lipid content (mg / 100 mg wet tissue) in the Liver tissue of 

Labeorohita exposed to sub lethal concentrations of Phosphamidon 

Days Control 
Concentrations Phosphamidon (mg/L) 

0.541 1.029 

15 1.48±0.02 
1.17±0.03 

(20.13) 
0.92±0.02 

(37.84) 

30 1.55±0.01 
1.06±0.03 

(31.61) 
0.80± 0.02 

(48.39) 

45 1.66±0.02 
0.82±0.02 

(50.60) 
0.71 ± 0.01 

(57.23) 

 
Table 3 a. Two- way ANOVA of lipid content (mg / 100 mg wet tissue) in the liver tissue in 

Labeo rohita exposed to different concentrations of Phosphamidon 

Source of Variation 
Sum of 
squares 

Degrees of 
freedom 

Mean sum 
squares 

F-Value P-value 

Total Variance 1.0118 8    
Variance due to exposure 

duration 0.024267 2 0.012133 0.618522 (P>0.05) 
Variance due to 
concentration 0.909067 2 0.454533 23.17077 ** (P<=0.01) 
Error variance 0.078467 4 0.019617   

 
Table 4 Changes in the level of Lipid content (mg / 100 mg wet tissue) in the Intestine 

tissue of labeo rohita exposed to sub lethal concentrations of Phosphamidon 

Days Control 
Concentrations Phosphamidon (mg/L) 

0.541 1.029 

15 0.76±0.01 
0.67±0.02 

(11.84) 
0.61±0.02 

(19.74) 

30 0.83±0.02 
0.63±0.03 

(24.09) 
0.56± 0.04 

(32.53) 

45 0.91±0.02 
0.68±0.03 

(36.26) 
0.52 ± 0.01 

(42.86) 
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Table 4 a. Two- way ANOVA of lipid content (mg / 100 mg wet tissue) in the Intestinal 
tissues in Labeo rohita exposed to different concentrations of Phosphamidon 

Source of Variation 
Sum of 
squares 

Degrees of 
freedom 

Mean sum 
squares 

F-Value P-value 

Total Variance 0.129022 8    
Variance due to exposure 

duration 0.001489 2 0.000744 0.195335 (P>0.05) 
Variance due to 
concentration 0.112289 2 0.056144 14.73178 * (P<=0.05) 

Error variance 
0.015244 4 0.003811 

  

 
DISCUSSION 
Acute toxicity 
In the present study the computed LC50 values for 12, 24, 48, 72 and 96 hours were found 
to be 7.714, 6.560, 6.344, 5.681 and 5.149 mg/L respectively.Similar results were also 
reported many researcher against fish [17-20]. Mustafa et al [21] reported that 
poisoning/toxicity is categorised as either acute or chronic and the determination of the 
median lethal concentration (LC50) is considered to be the preliminary step for studies into 
the extent of acute or chronic toxicity. Different pesticides, have different LC50 values in 
different organisms [22]. Thus, Pentachlorophenol (PCP) has an LC50 value of 0.58 ppm in 
H. fossilis [23], Likewise in common carp, acute toxicity of profenofos (LC50) and triazophos 
(LC100) was determined as occurring at 62.4 ppb and 1.00 ppm, respectively in two different 
studies [24]. Assis et al [17] determined the LC50 values for carbaryl and carbofuran as 33.8 
μmol/L and 0.92 μmol/L, respectively. Pandey et al [25] observed acute toxicity of 
profenofos to Channa punctuatesobserved as 2.68 μg/L while, in Catla catla, the LC50 
values of  Phorate  was calculated as 0.53mg [26]. Mahboob  et al [21] studied the toxicity of 
triazophos, profenofos, carbofuran andcarbaryl pesticide showed LC50 value of 1.05, 0.21, 
0.49 and 4.75 mg/L respectively against Cirrhinus mrigala. 
It has been pointed out that the toxicity of a pesticide can be modified by various factors 
including the physico-chemical characteristics of the medium, and the biological 
behavioursand status of test animal [27]. The status of test fishes includes size, weight, age, 
sex and life cycle stage. The physico-chemical factors such as temperature, pH,alkalinity 
and hardness also influence the toxicity [28]. 
In the present study the lipid level in the tested tissues decreased and the decreasing trend 
was directly proportional to the concentration of the toxicant and periods of exposure. 
Similar results were observed by Saradhamani and Kumari, [29] noticed significant 
decrease in glycogen, protein and lipid in some tissues of the fish, O. Mossambicus after 
long term exposure of chlorpyrifos. Veeraiah et al [28] observed decrease  biochemical 
parameters of freshwater fish Labeo rohita exposed to lethal and sublethal concentrations of 
indoxacarb. Puvaneswari et al [30] reported serum biochemical alterations in fish Mugil 
cephalus in different pollutants. Amali et al. [31] suggested that lipid content of fish reduced 
with increasing concentration of pollution. They showed that reduction in lipid content 
might be due to utilization of lipid as a source of energy during stressful condition. Gupta et 
al [32] has also reported that lipid content decreased in various tissues of Channa 
punctatus with increasing concentration of vegetable oil factory effluent.  
Olaganathan and  Patterson [33] stated that lipolytic activity may increase to meet the 
increased energy demands during pollution stress. The depletion of lipid content may be 
due to the inhibition of lipidsynthesis or comparatively more utilization of the stored lipids. 
Decrease in total lipids of various organisms after acute and chronic treatment may be due 
to increased activity of lipases involved in oxidation of lipids or due to reduction in fatty 
acid synthesizing enzymes [34]. Tilak and Yacobu [35] reported that disturbance of fat 
metabolism is an indication of impaired pancreatic functions. Decrease in tissue lipid might 
be partly due to their utilization in cell repair and tissue organization with the formation of 
lipoproteins, which are important cellular constituents of cell membranes, and cell 
organelles present in the cytoplasm [32]. 
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CONCLUSION 
In the present study, clearly indicates that the pesticide at sublethal concentration level 
influence the biochemical of the freshwater fish when duration of the exposure period was 
increased. From this result application of pesticides could be reduced in future, for 
sustainable environment.   
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