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ABSTRACT 

 The fresh water Indian Major carp Labeo rohita (Hamilton) was exposed to lethal and 

Sub-lethal concentrations of confidor for 24 and 96 h. The static LC50 values obtained were 

14,260 mg/L, 13,710 mg/L and 11,900 mg/L. The vital tissue like gill, liver and kidney were 

isolated and studied for the biochemical changes, in the tissue of gill, brain, liver, muscle and 

kidney under exposure to sub-lethal and lethal concentrations of confidor for 24, 48, and 96 h 

were studied.  The total glycogen and protein levels were decreased in all the tissues on 

exposure to sub-lethal and lethal concentrations of confidor.  The result indicated that the 

liver a vital organ of carbohydrate metabolism was drastically affected by confidor.  Fish 

liver is the primary organ for detoxification. Hence it might be due to this stress, the glycogen 

levels were decreased more in this organ. Among the other tissue, Maximum decrease of 

proteins was noticed in gill and muscle. The reduced levels of protein can be due to reduction 

in protein synthesis and the liver cirrhosis. 
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INTRODUCTION 

 Many pesticides have been reported to produce a number of biochemical changes in 

fish at lethal and sub-lethal levels. The biochemical changes induced by toxicant stress may 

lead to disturbances in the metabolism. Alteration in carbohydrate metabolism is prone to 

have deleterious effect on the survival of the animal (Latner,1975); Harper, 1985).  

Carbohydrates are considered to be the first among the organic nutrients to be depleted and 

degraded in response to stress conditions imposed on animals (Clarke, 1975).  Glycogen 

produced in liver the principal storage carbohydrate in fish.  Proteins occupy a unique 

position in the metabolism of cell.  Proteins are used to build new tissues.  Pesticides have a 

destructive action on all proteins.  So the present work was undertaken to study the effect of 

confidor on carbohydrate and protein metabolism of the fish.  Labeo rohita (Hamilton).   
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 Confidor (Imidacloprid) is a relatively new, systematic chloronicotinyl insecticide.  It 

is chemically related to the Tobacco Toxin ‘nicotine’.  Like nicotine it acts on the nervous 

system (Caroline Cox, 2001).  The chemical works by interfering with the transmission of 

stimuli in the insect nervous system.  Changes in the total protein and glycogen content of 

some selected tissues such as liver, gill, kidney, brain and muscle of the exposed fish Labeo 

rohita were studied.  

 

MATERIALS AND METHODS: 

 Freshwater fish Labeo rohita of size 5 to 6 cm, in length and 5 to 7 gm weight were 

brought from a local fish farm and acclimated at 28 20 c in the laboratory for four days.  The 

acclimatised fish were exposed to sub-lethal and lethal concentrations of confidor for 24 hrs 

and 96 hrs.  A control was also maintained simultaneously by dissolving acetone along 

without pesticide in the water medium.  At the end of 24 hrs and 96 hrs the tissues such as 

brain, the total glycogen was estimated by the method of Kemp et al., (1954).  The total 

proteins were estimated by the method of Lowry et al., (1951). 

 

RESULTS AND DISCUSSION: 

 The calculated values of total glycogen with standard deviation, Error bars and 

percent change over the control are given in Fig.1.  The values were represented as mg/g wet 

weight of the tissues.  The glycogen levels of brain, liver, muscle, gill and kidney of control 

fish were more or less stable during 24 h and 96 h experiment.  The total glycogen levels 

decreased on exposure to sub-lethal and lethal concentrations of confidor.  They also showed 

a tendency of decrease with the increase in exposure of time.  The maximum level of total 

glycogen was found in liver and minimum in kidney.  The higher glycogen content observed 

in liver was due to the involvement of liver in glycogen synthesis and utilization.  Glycogen 

is the major form of storage in liver and muscle. 

 On sub-lethal and lethal exposure to confidor the total glycogen level was found to 

decrease in all the tissues of Labeo rohita.  The results indicated that the liver, a vital organ of 

carbohydrate metabolism, was drastically affected by confidor.  The glycogen content in liver 

of the exposed fish for lethal concentration was reduced by more than 50% in contrast to 

control.  Fish liver is a primary organ for detoxification.  Hence, it is expected that toxicant 

would reach there in abundance for detoxification and disposal.  The impairment in the 

glycogen content of liver has also influenced the glycogen content in the gills and brain.  In 
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almost all the tissues of the organs i.e., brain, liver, muscle, gill and kidney tested at sub-

lethal and lethal concentrations of confidor, a decrease in glycogen values was noticed during 

the exposure periods. 

 It was assumed that decrease in glycogen contents might be due to inhibition of 

hormone, glycogen synthetase, which contributes to glycogen synthesis. A fall in glycogen 

level indicates its rapid utilisation to meet the enhanced energy demands in pesticide treated 

animals through glycogen.  (Cappon and Nicolon, 1975).  Umminger (1970) postulated that 

glycogen is used as the principle and immediate energy precursor in fish under stress 

conditions.  Helinmayer et al. (1970) and Smart (1978) stated the toxic stress results in the 

disruptions of enzymes associated with carbohydrate metabolism.  Radhaiah (1988) reported 

significant decrease in total carbohydrate content in liver exposed to sub-lethal concentrations 

of fenvalerate.  Anitha Susan (1994) reported the depletion of glycogen content in fresh water 

fish Catla catla (Hamilton), Labeo rohita (Hamilton) and Cirrhinus mrigala (Hamilton) 

exposed to sub-lethal concentrations of fenvalerate.  Decrease of glycogen content in liver 

and muscle tissue in Atlantic Salmon was observed under fenvalerate sub-lethal exposure 

(Haya, 1989).  Muscle glycogen was also decreased with Cadmium toxicity in Channa 

punctatus (Sastry and Shukla, 1990) 

 There was a marked decrease in the glycogen in the tissues of fish, Labeo rohita 

exposed to chlorpyrifos technical as well as 20% emulsifiable concentrate of sub-lethal 

concentrations due to stress when compared to normal fish.  The toxicant was formed to be 

influencing the reduction of energy resource and hence there was an overall decrease in 

glycogen amount (Ramana Kumari, 1999).  Sobha Rani et al., (2000) observed a significatn 

depletion in glucose and glycogen levels in various tissues of fresh water fish T. Mossambica 

under sub-lethal concentration of sodium arsenite and stated that these changes were tissue 

specific and time dependent.  Exposure to sub-lethal concentration of cypermethrin technical 

grade in the fish Labeo rohita caused changes in the total glycogen level which may be 

attributed to toxic stress, resulting in the distruption of enzymes associated with carbohydrate 

metabolism (Helinmayer et al., 1970; Veeraiah, 2001). 

 In the present study also there were significant changes noticed in Labeo rohita in the 

glycogen content in all tissues such as brain, gill, liver, muscle and kidney.  

Fig.1. Changes in the total glycogen content (mg/g wet weight of the tissues) in different 
tissues of Labeo rohita at different time periods after exposure to sub-lethal and lethal 
concentrations of confidor.      
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The calculated values of total proteins and Error bars with standard error were given 

in Fig.2.  In control fish the total protein levels were almost stable in all the tissues tested 

around 24 hrs and 96 hrs.  Maximum amount of protein was noticed in muscle and minimum 

in kidney.  Under the exposure to sub-lethal and lethal doses of confidor the total protein 

content was decreased in all the tissues tested.  Maximum decrease was noticed in gill and 

muscle.  In the present study a cumulative decreasing trend in total protein content was 

observed under the sub-lethal and lethal concentrations of confidor for 24 hrs and 96 hrs.  

 The constant decrease of protein in most of tissues in an indication of the impaired 

metabolism (Miyamoto, 1976 and Murty and Devi, 1981; Annamani, 1986).  The reduced 

level of protein can be due to reduction in protein synthesis and the liver cirrhosis as stated by 

Lynch et al., (1969).  The apparent decrease of total protein content under sub-lethal and 

lethal exposure of confidor may be due to detoxification of enzymes.  Durairaj and 

Selvarajan(1992) revealed that protein, which serves as energy source during stress 
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conditions, showed decreasing trend in gill, liver, muscle and brain tissues of fish 

Oreochromis mossambicus exposed to quinalphos at the end of 96 hrs.  It is evident that the 

decrease of protein in the brain, liver, muscle and gill is due to decrease of RNA in the tissues 

of fish. 

 Annamani(1986) reported a decrease in protein content in liver and kidney of Labeo 

rohita exposed for fenevalerate.  The decrease in protein content was more due to break down 

rather than retarded synthesis which is supported by the findings of Radhaiah(1988), where in 

the brain tissue of the fish Tilapia mossambica, the protease activity increased under 

fenvalerate intoxication.  The level of protein was decreased significantly in liver, kidney and 

muscle, when Catla catla was treated with endosulfan(Rao, 1989).   

Fig.2. Changes in the total protein content (mg/g wet weight of the tissues) in different 
tissues of Labeo rohita at different time periods after exposure to sub-lethal and lethal 
concentrations of confidor.    

 

 

 In all tissues of the fish, Labeo rohita exposed to sub-lethal concentrations of 

chlorophyrifos technical and 20% emulsifiable concentrate tested for total for total proteins, a 
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marked decrease was observed compared to the normal fish protein content.  This decrease is 

significantly in liver and kidney where metabolism and elimination processes are involved 

(Ramana Kumari, 1999).  Anita Susan et al., (1999) reported the decreased levels of total 

protein contents in Catla catla exposed to fenevalerate.  There were also decreased protein 

levels in Channa punctatus exposed to cypermethrin (Luther Das et al., 1999).  The protein 

content was decreased when Labeo rohita was exposed to cypermethrin (Veeraiah and Durga 

prasad, 1998 and Veeraiah, 2001).      

   

Conclusions: 

The present study it was observed that the variations of glycogen and protein patterns 

in Liver, brain, muscle gill of and kidney of the fresh water fish Labeo rohita (Hamilton) on 

acute exposure to sub-lethal and lethal concentrations of confidor. In view of the importance 

of fish to diet of man, it is necessary that biological monitoring of the water and fish meat for 

consumption should be done regularly to ensure continuous safety of the fresh water food. 

Safe disposal of domestic sewage and industrial effluents should be practiced and were 

recycled to avoid these metals and other contaminants from going into the environment. The 

study showed a need for continuous pollution assessment study of aquatic organisms in fresh 

water body. 
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