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Abstract 

 Pesticide pollution is on increase through its increasing application in almost every field either it 

is household or agriculture where it is used widely. These pesticides reach to aquatic life by means of 

run off water and other ways. The residual impact is increasing in aquatic fauna. Fishes are the best 

indicator of aquatic pollution and also used for human consumption. The residual effect adversely 

affects the metabolism (glucose, urea and creatinine) of fishes which is measured and discussed in the 

present study to assess extent of damage caused by non-target effect of famfos to Heteropneustes 

fossilis (Bloch.). This paper has a several objectives the first objective of the paper is to identify the 

working styles of the QC. Generally it works in collaboration with the employee and employers.  Another 

objective is to identify the major Indian companies who are implementing the QC concept. The Indian 

companies who are successes and who are failed all the records are being published by the Quality 

control forum of the India through its Journal. 

Introduction 

For the control of pests, the pesticides are used since about 1850. Now-a-days due to advancement of 

technologies and requirement of huge amount of grains, the use of pesticides increased on large scale. 

Both types of pesticides are used by the farmers, natural as well as chemical. The natural pesticides are 

easily used, safe and more biodegradable. But the synthetic pesticides like pyrethroids, polycyclic 

chlorinated hydrocarbon are less degradable and more dangerous to the environment. These chemicals 

when enters in food chain then they create most dangerous effects to human beings as well as other 

animals like fishes, reptiles and aves etc. Famfos also a dangerous pesticide which is used in the 

agricultural field for the control of pests. When the pesticides run off from the agricultural fields to the 

rivers many aquatic fauna have been effected and generally mammals and fishes show less susceptibility 

to famfos. 

Oxidative stress and role of reactive oxygen species (ROS) in disease and toxicity have been studied on 

two major issues in biomedical science in recent times. These aspect have also been studies in the 

aquatic animals. 
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Recently a great deals of attention has been paid to evaluate hazardous effect of organophosphorus 

compound on physiology of many non – target organisms particularly fish. The symptoms of 

organophosphorus compound toxicity generally involve respiratory distress, increase glycolytic rate, 

decreased oxidative metabolism protein and RNA synthesis. (Shastry and Gupta, 1978; Shastry et al., 

1984) though a lot of work has been done on the pollutional characters and determinate effect of the 

organophosphorus compound, their indiscriminate use has increased the pollutional hazards, posing 

much danger to fish and other aquatic life. 

Heteropneustes fossilis is selected for present study due to easily availability and handling. The fish 

Heteropneustes fossilis are the most sensitive of all aquatic animals towards such pollutant while 

passing through the river receiving wastes from adjoining human settlement and industries. The fish 

easily gets its tissues, damage due to water pollutants. 

 

Materials and Methods 

Heteropneustes fossilis, a catfish belongs to the family Heteropneustidae. It is commonly known as 

Asian Stinging catfish or fossil cat. It is found in India, Pakistan, Nepal, Srilanka, Thailand and Myanmar. 

In Sri Lanka, this fish is called Hunga by the Sinhala speaking community, in India it’s called singhi. 

Juvenile live fishes were purchased from the local fish market during September to April when the room 

temperature ranges from 25 to 360C and water temperature from 20 to 250C. The fish averaging 6-

10cm standard length and average body weight of 60-70gm were used for the study. After examining 

carefully for any injury they were kept in one percent solution of potassium permagnate for few minutes 

to get rid of any dermal infection. After acclimatization for 15days they were reared in large glass 

aquaria measuring 75 cm X 37.5 X37.5 cm and fed on boiled egg yolk and fish food. To assess the effect 

of famfos the fish, Heteropneustes fossilis were grouped in to five sets, four acute and one control each 

consisting six.  

The Heteropneustes fossilis were taken live and cut at peduncle to collect the blood directly from caudal 

vein for biochemical estimations. The blood samples were collected in the centrifuge tubes and serum 

was separated through centrifugation. 

For LC50 determination, the Heteropneustes fossilis were divided into four groups (A, B, C and D). Each 

group consisting of six individuals. The mortality and survival number of fish was recorded for each 

concentration after 96 hours. The statistical analysis of data was done by log dose/probit regression line 

method (Finney, 1971). Six fishes from each set (control set and experimental sets) were sacrificed for 

the biochemical studies after 1day, 7, 14, 21 and 28 days treatment of Famfos at sub-lethal dose (1/10th 

of LC50). 

Serum glucose was calculated by the enzymatic God-POD method (Autospan glucose kit). Serum urea 

was estimated by the kit method Patton and Crouch (1977). Serum creatinine was calculated by Alkaline 

Picrate method. The data were analyzed through statistical software for accuracy. 

 

Results and Discussion 

The LC50 value in the present study for famfos has been calculated as 468.12 ppm and the 

toxicity is dose dependent (Table-1). In Heteropneustes fossilis the toxicity of famfos results in reduced 

activity with enormous extrusion of mucous which practically covers the body before death. This may be 
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due to the fact that mucous hinders the exchange of the gases resulting in the deficiency of oxygen in 

the blood, which in turn affects the general physiology of the body resulting into death. These results 

gain support by the findings of Sastry and Siddique (1982) in Channa punctatus in response to the 

toxicity of carbamate pesticide by Sikdmore and Tovell (1972). Famfos is extremely toxic to fish Channa 

punctatus which were followed by observable behavioural changes and disruption in glycogen 

metabolism was considered as cause of death. However, in same cases Gopal and Anuja (1989) have 

suggested behaviour of fish in different test concentration of insecticide has been observed and it was 

found that each set of fish exhibits certain physical reactions fish swim rapidly with pronounced 

excitation followed by jerky movement of the body and made jumped frequently. Fish was also 

observed stricking their head against the walls of experimental aquarium. Dalela et al. (1981) and Verma 

et al. (1979) supported the present findings. 

The glucose in the experimental animals showed a decreasing trend after famfos treatment 

(200, 400, 600, 800ppm) at different time intervals (1, 7, 14, 21 and 28days) (Table-2). The decreased 

glucose level (hypoglycemia) is indicative of disrupted carbohydrate metabolism. The hypoglycemic 

condition observed on exposure to pesticide may be due to the decreased liver glycogenolysis or the 

toxicant may have damaged Islets of Langerhans which in turn disrupt the insulin secretion due to which 

glucose level may have increased. Present finding gain support with the finding of Koundinya and 

Ramamurthy (1979) who reported that sub-lethal concentration of certain organophosphate pesticides 

caused disruption in glucose metabolism which leads to the hypoglycemia in the African food fish Tilapia 

and the Indian catfish Heteropneustes fossilis. Verma et al (1979) also reported decreased blood glucose 

level in S. fossilis after chlordane intoxication. Similarly Sastry and Sharma (1980) and Ferrando and 

Moliner (1991) noticed hypoglycemia in Heteropneustes fossilis, Ophicocephalus punctatus and 

Cyprinus carpio treated with endosulfan, diazinon and lindane respectively. The present findings also 

gain support from the findings of Verma et al. 1983 who observed decreased blood glucose level in the 

fish Mystus vittatus subjected to sub-lethal concentrations of dichlorvos. 

Sibergeld (1974) has reported that hypoglycemic condition may be generally due to nonspecific 

response to pesticide induced stress. The decreased glucose level may result from activation of glycogen 

stores by adrenalin mediated stress. 

Pesticide intoxication leads to the reduced locomotory activities and affects the total 

metabolism of fish. The decrease in sugar concentration of blood is also due to its high catabolism and 

assimilation in the body. These findings find support from Uminger (1977) who reported that blood 

sugar has direct correlation with metabolism. The decrease in the blood sugar noticed in the present 

study, could be attributed to the differences in respiration and activity of fish, (Gosh, 1987). Omoregle et 
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al. (1990) reported that Tilapia showed marked hypoglycemic response to stressed environmental 

condition as a result of incomplete metabolism of blood sugar due to impaired osmoregulation. Hussain 

et al (1987) proved that alteration in glucose concentration is directly related to pesticide intoxication in 

fish and mammals.   

The hypoglycemic condition in the present study can be correlated with the findings of Omkar et 

al. (1984) who observed that endosulfan stress disturb glycogenolysis with a consequent decrease in 

glucose level due to inactivation of enzymes involved in carbohydrate metabolism in fresh water prawn 

which in turn leads to the decrease of blood glucose level. Coles (1980) also observed that decreased 

blood glucose concentration results from an imbalance between hepatic output of glucose and the 

peripheral up take of sugar.    

Pesticides activate the chromaffin cells present in the walls of cardinal vein and other organs of 

teleost, (Mazeaund and Mazeaund 1981). These chromaffin cells release adrenalin and small amount of 

noradrenalin that suppress the conversion of liver glycogen into blood glucose and the utilization of 

glucose by muscles. 

Creatinine is a break-down product of creatine phosphate in muscle, and is usually produced at 

a fairly constant rate by the body (depending on muscle mass). In chemical terms, creatinine is a 

spontaneously formed cyclic derivative of creatine. Creatinine is chiefly filtered out of the blood by the 

kidneys (glomerular filtration and proximal tubular secretion). There is little-to-no tubular reabsorption 

of creatinine. If the filtering of the kidney is deficient, blood levels rise. Therefore, creatinine levels in 

blood and urine may be used to calculate the creatinine clearance (CrCl), which reflects the glomerular 

filtration rate (GFR). The GFR is clinically important because it is a measurement of renal function. 

However, in cases of severe renal dysfunction, the creatinine clearance rate will be "overestimated" 

because the active secretion of creatinine will account for a larger fraction of the total creatinine 

cleared. Ketoacids, cimetidine and trimethoprim reduce creatinine tubular secretion and, therefore, 

increase the accuracy of the GFR estimate, particularly in severe renal dysfunction. (In the absence of 

secretion, creatinine behaves like inulin). 

A more complete estimation of renal function can be made when interpreting the blood 

(plasma) concentration of creatinine along with that of urea. BUN-to-creatinine ratio (the ratio of blood 

urea nitrogen to creatinine) can indicate other problems besides those intrinsic to the kidney; for 

example, a urea level raised out of proportion to the creatinine may indicate a pre-renal problem such 

as volume depletion. Animals tend to have higher levels of creatinine because they, in general, have 

more skeletal muscle mass. 
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During the metabolism of protein in the body, the liver creates ammonia, which is broken down 

into a by-product called urea. Kidneys filter excess urea into the urine and in sweat, but some goes into 

the bloodstream as serum urea. Serum urea concentration is important to determine if the kidneys are 

functioning correctly. A high level of serum urea means the kidneys are not filtering properly. 

In the present study, both serum urea and creatinine have been increased after famfos 

treatment (200, 400, 600, 800ppm) for 1, 7, 14, 21 and 28 days (Table-3 & 4). Similar findings have also 

been reported by Muley et al. (2007) in Labeo rohita during his studies and Mishra and Shrivastava 

(1983) in Heteropneustes fossilis in a malathion induced study. 

The increase in urea and creatinine is related to disturbed metabolism specially excretion. The 

byproducts formed during metabolism which are waste converted into less harmful forms viz. urea and 

creatinine, however, in case of altered metabolism the production of these products increase more and 

create problems in kidney function. 

Table-1 
 

Toxicity evaluation of famfos to Heteropneustes fossilis (Bloch.) specifying fiducial limits 
 

Experimental fish Compound Regression equation 
LC50 
(in 

ppm) 
Variance Fiducial limits 

Heteropneustes fossilis  Famfos Y = 5.43+5.74 (X-2.76) 489.77 0.003 
m1 = (+) 2.695 
m2 = (-) 2.684 

 
 

Table-2 
 

Serum glucose (mg/dl) after treatment with famfos in Heteropneustes fossilis (Bloch.)  
 

Dose 

(ppm) 

Control Experimental Days 

0 day 01 day 07 days 14 days 21 days 28 days 

Mean±S.Em. Mean±S.Em. Mean±S.Em. Mean±S.Em. Mean±S.Em. Mean±S.Em. 

200 25.33±0.20 23.00±0.12* 22.00±0.10* 21.42±0.22* 20.50±0.33* 18.65±0.16* 

400 25.33±0.20 20.41±0.33* 19.88±0.37* 17.85±0.14* 16.00±0.10** 15.55±0.10** 

600 25.33±0.20 18.22±0.22* 17.50±0.28* 15.00±0.66** 12.12±0.10** 11.20±0.10*** 

800 25.33±0.20 17.11±0.10* 17.00±0.10* 12.30±0.03** 10.10±0.13*** 9.25±0.12**** 
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Table-3 
 

Serum urea (mg/dl)  after treatment with famfos in Heteropneustes fossilis (Bloch.)  
 

Dose 

(ppm) 

Control Experimental Days 

0 day 01 day 07 days 14 days 21 days 28 days 

Mean±S.Em. Mean±S.Em. Mean±S.Em. Mean±S.Em. Mean±S.Em. Mean±S.Em. 

200 15.99±0.33 17.22±1.00* 18.00±0.10* 20.20±0.10* 22.40±0.33* 24.58±0.98** 

400 15.99±0.33 18.00±0.33* 19.88±0.22* 22.33±0.10* 25.10±0.67** 29.66±0.84** 

600 15.99±0.33 19.50±0.12* 21.41±0.03* 24.70±0.19** 29.10±0.09** 34.50±0.99** 

800 15.99±0.33 19.99±0.11* 23.00±0.08* 28.33±0.67** 31.69±0.09*** 37.10±0.88*** 

 
Table-4 

 
Serum creatinine (mg/dl) after treatment with famfos in Heteropneustes fossilis (Bloch.)  

 

Dose 

(ppm) 

Control Experimental Days 

0 day 01 day 07 days 14 days 21 days 28 days 

Mean±S.Em. Mean±S.Em. Mean±S.Em. Mean±S.Em. Mean±S.Em. Mean±S.Em. 

200 0.47±0.11 0.50±0.10* 0.50±0.01* 0.51±0.03* 0.53±0.01** 0.54±0.12** 

400 0.47±0.11 0.51±0.01* 0.53±0.03* 0.55±0.03** 0.58±0.01** 0.59±0.15** 

600 0.47±0.11 0.52±0.05* 0.53±0.01** 0.56±0.04** 0.59±0.02** 0.64±0.10** 

800 0.47±0.11 0.53±0.01** 0.55±0.06** 0.60±0.05** 0.65±0.08** 0.73±0.09*** 

 * Non-significant 
 ** Significant 
 *** Highly significant 
 **** Very highly significant 
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