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Abstract 

 The freshwater is polluted due to entry of excess sewage water, industrial effluents and large 

number of pesticides in natural and agricultural pest management. The pesticides like 

organophosphates are regularly used in agricultural pest management for food production but through 

their excessive and indiscriminate use in agriculture pest management and public health operations. The 

rapidly increasing use of insecticides in agriculture posses serious hazards to aquatic animals. In the 

present investigation, liver cholesterol has been observed to study the toxic effects spectrum of 

monocrotophos in Channa punctatus. 

 

Introduction 

 

Although ecotoxicological manifestations of organophosphorous intoxication have been documented by 
several workers in various organs of fishes but despite our best efforts, we could not gather any 
information regarding the adverse effect of organophosphorous on the some system deeply viz. health 
profile of fishes. As healthy organs of fish are an important determinant of its breeding potential, and 
thus any toxicological factor adversely affecting the histoanatomy of liver will definitely hamper the 
gross production of fishes.  

Fisheries provide an important source of food, employment, income, and recreation for people 
throughout the world (Allison, 2001). Appreciations of fisheries and aquatic ecosystems have been 
accompanied by increasing concern about the effects of growing human populations and activity on 
aquatic life and water quality. Out of the many links associated to man`s negative impact on other 
neighboring environment, pesticides are one group of toxic compounds linked to human use that have a 
profound effect on aquatic life and water quality. Among the commonest pesticides used by farmers is 
monocrotophos organophosphate insecticide which is widely used on cotton, maize, sorghum, rice, 
sugarcane, vegetable and tobacco pests 

Monocrotophos is an important organophosphate pesticide, indiscriminately used in India .it was first 
registered in Australia (1968). Monocrotophos is used in agriculture to control a range of insect pest in 
range of horticulture and agriculture crops. It reaches to the aquatic environment by direct application, 
spray drift, aerial spraying, and washing from the atmosphere precipitation and run off agricultural lands 
where they ravage the biotic life.  
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Monocrotophos is an organophosphate insecticide. It is acutely toxic to birds and humans. Being also a 
persistent organic pollutant, it has been banned in the U.S. and many other countries Monocrotophos is 
principally used in agriculture, as a relatively cheap pesticide. However, it is also used frequently as a 
tool to commit suicide. Monocrotophos is believed to be the contaminant responsible for the death of 
23 school children in a Bihar, India school. They ate a state-provided school lunch in the district of Saran 
in India in July 2013 which was prepared in oil kept in the container of this pesticide. Widespread bird 
kills, especially of Swainson's Hawks, have resulted from the use of monocrotophos. In vivo toxicity of 
Monocrotophos on key metabolism and enzymes of the protein metabolism was investigated in 
important tissues of the fresh water fish Channa punctatus. Some biochemical parameter in liver of 
Channa punctatus exposed to LCso for a sublethal concentration of the organophosphate pesticide 
Monocrotophos for 24 hrs, 48 hrs, 72 hrs, and 96 hrs were studied. 

It is mainly used against cotton pests, but can also be used on citrus, olives, rice, maize, sorghum, sugar 
cane, sugar beet, peanuts, potatoes, soya beans, vegetables, ornamentals, tobacco, coffee, bananas, 
melons, green beans, bell peppers, and strawberries.  

The Channa punctatus is selected for study purpose because it is hardy and fresh water fish, so it is 
easily handling, raring and adapted to the laboratory environment. Fish as a important bioindicater 
species can play an important role in the aquatic environment.  

Keeping this in mind present study was undertaken to assess the ecotoxicological manifestation of a 
commercial organophosphorous, monocrotophos on liver impairment in freshwater food fish, Channa 
punctatus. 

Materials and Methods 

Selection, rearing and maintenance of fish: The fresh water air breathing fish Channa punctatus (Bloch.) 
which is also known as Ophiocephalus punctatus of Day, ranging from 8 to 15 cm in length and 20 to 65 
gm in weight were collected from the local fish market. The fishes were collected during September to 
April when the room temperature ranged from 25 to 360C and water temperature from 20 to 250C. They 
were carefully examined for any injury and then kept in one percent solution of potassium permagnate 
for few minutes to get rid off any dermal infection. Finally they were stored in large glass aquaria in 
measuring 75 cm X 37.5 X37.5 cm and fed on boiled egg yolk and fish food. 

Tap water stored in large aquarium for dechlorination and was used as a diluent medium. The water of 
aquarium was changed every two days or even earlier if it give foul smell. 

Experimental protocol: To assess the effect of monocrotophos the fish, Channa punctatus (Bloch.) were 
grouped in to five sets, four acute and one control sets. 

The Channa punctatus were killed under light chloroform anaesthesia. They were dissected carefully and 
the liver was taken out and weighted for the biochemical estimation of cholesterol. 

Monocrotophos has been selected for present study. Trade names for products containing 
monocrotophos include Azodrin, Bilobran, Crisodrin, Monocil 40, Monocron, Nuvacron, Pillardrin, and 
Plantdrin.. Use of monocrotophos on potatoes and tomatoes was withdrawn in 1985. All applications of 
monocrotophos were discontinued in the United States in 1988. Before its withdrawal, monocrotophos 
was a Restricted Use Pesticide (RUP). Monocrotophos is an organophosphorus insecticide and acaricide 
which works systemically and on contact. It is extremely toxic to birds and is used as a bird poison. It is 
also very poisonous to mammals. It is used to control a variety of sucking, chewing and boring insects 
and spider mites on cotton, sugarcane, peanuts, ornamentals, and tobacco. The Environmental 
Protection Agency (EPA) classifies monocrotophos as a class I toxicity - highly toxic. Products containing 
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monocrotophos bear the Signal Word "Danger". Monocrotophos is available in other countries as a 
soluble concentrate or an ultra-low volume spray. 

Properties: 

 Appearance: Monocrotophos is a reddish brown crystalline solid with a mild odour.  

 Chemical Name: dimethyl (E)-1-methyl-2-(methylcarbamoyl)vinyl phosphate  

 CAS Number: 2157-98-4 (mixed isomers)  

 Molecular Weight: 223.2  

 Water Solubility: Soluble in water 

 Solubility in Other Solvents: soluble in acetone and alcohol (154)  

 Melting Point: 54-55 degrees C 

 Vapor Pressure: 2.9 x 10-1 mPa (20 degrees C)  

 Partition Coefficient: -0.22  

Determination of LC50: The Channa punctatus were divided into four groups (A, B, C and D). Each group 
consisting of six individuals. Standard solution of experimental compound, Monocrotophos was 
prepared by dissolving in water. Different doses, 200 ppm, 400 ppm, 600 ppm, 800 ppm given. The 
mortality of survival number of fish was recorded for each dose after 96 hours. The data were analyzed 
statistically by log dose/probit regression line method (Finney, 1971). Regression line was drawn on the 
basis of two variable, log dose and empirical probit on a simple graph paper and used to determine the 
expected probit necessary for LC50 determination. 

Six fishes from each set-control set and experimental sets were sacrificed for the biochemical studies 
after 24 hrs, 48 hrs, 72hrs and 96 hrs exposure to sublethal concentration of Monocrotophos. The liver 
tissue was used for estimation of total protein, cholesterol, acid phosphatase and alkaline phosphatase. 

The cholesterol was estimated by the method of Zlatkis et al. (1953). The cholesterol reacts with ferric 
ions in the acid solution of ferric chloride with sulphuric acid. The reaction involved the 3-hydroxy-5 one 
part of the cholesterol molecule which was dehydrate to form cholesterol 3,5-diene. This obtained 
substance finally sulphonated by the sulphuric acid having a high molecular extinction coefficient is 
formed. 

Reagents: (i) Stock solution of ferric chloride: 1.0 gm of ferric chloride was dissolved in 100 ml of glacial 
acetic acid. (ii) Colour solution of ferric chloride: 1.0 ml stock solution of ferric chloride was taken in 100 
ml volumetric flask and concenrate sulphuric acid was added upto the standard 100 ml flask. 

Reading of test 

Cholesterol (mg/dl) =               x 200 

Weight of tissue 

Statistical calculations: In the present study, the following formula were used for different statistical 
calculations (Fischer and Yates, 1950). 
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Results and Discussion 

The cholesterol in Channa punctatus was 0.25±0.02 mg/dl for 24, 48, 72 and 96 hours. The cholesterol in 
Channa punctatus was 0.27±0.0.2 mg/dl for 24 hours, 0.38±0.05 mg/dl for 48 hours, while 0.42±0.05 
mg/dl for 72 hours and 0.49±0.03 mg/dl for 96 hours respectively. The cholesterol shows a increasing 
trend with treatment. 

 
 

Table & Fig. – 1 

Cholesterol (mg/dl) in liver of Channa punctatus after monocrotophos treatment 

 

S.No. Duration No. of fishes 

Control Treatment 

Mean±S.Em. Mean±S.Em. 

1. 24hrs 6 0.25±0.02 0.27±0.0.2* 

2. 48hrs 6 0.25±0.02 0.38±0.05* 

3. 72hrs 6 0.25±0.02 0.42±0.05** 

4. 96hrs 6 0.25±0.02 0.49±0.03*** 

* Non-significant, **Significant, *** Highly significant, **** Very highly significant 
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The increase in cholesterol following serial treatment with monocrotophos was non-significant after 24 
hours and 48 hours, while significant after 72 hours and very highly significant after 96 hours (Table-1, 
Fig. 1). 

Pesticides are one of the most potentially harmful chemicals liberated into the environment in an 
unplanned manner. Though they have contributed considerably to the welfare of humans, their adverse 
effects on non-target organisms very serious. The major sources of environmental contamination by 
these chemicals are agricultural practices, usage in public health programmes and industrial discharges. 
Indiscriminate use of pesticides has elevated the risk of contamination of environment and aquatic 
habitat. Considering the above facts, the present work has been undertaken to study the alteration of 
some biochemical parameters of fish Channa punctatus treated with sublethal concentrations of 
monocrotophos pesticide. 

Liver play an important role in the body metabolism because all substances absorbed by the 
gastrointestinal tract pass through it before entering into the general blood circulation. Some toxicants 
cause direct injury to the liver while others are metabolized. Liver is the organ like largest gland of the 
body performing several functions. It has no direct contact with the pollutants dissolved in water but 
once they are in the body they are metabolized in liver. In the present investigation, alterations in liver 
biochemistry have been noted after monocrotophos intoxication. 

The cholesterol contents have been observed to be decreased after the treatment with monocrotophos. 
It may be due to utilization of cholesterol and other lipid fractions in treated fish to counteract toxic 
stress and stabilize the molecules of toxicants. Further, this may also be due to hindrance in lipid 
metabolism. In accordance to the present findings, similar decrease in lipid content has also been 
reported by Ghosh (1988) who observed the reduction of cholesterol in blood of Channa punctatus over 
the influence of chromium, Sivaramakrishna and Radhakrishna (1998) in Cyprinus carpio. Further, Khare 
et al. (2000) observed same in Clarias batrachus exposed to malathion and Radha et al. (2005) in 
Cyprinus carpio after organophosphate treatment. Above findings support the present work, though on 
other compounds but similar in action. The change is due to alteration in enzymes governing lipid 
metabolism. Naserabad et al. (2015) observed Acute toxicity and behavioral changes of the gold fish 
(Carassius auratus) exposed to malathion and hinosan. 
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