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ABSTRACT: 

The effect of monocrotophos at a sublethal concentration of 6.88 ppm for 7 days exposure was studied on some 

hematological abnormalities of Nemacheilus botia. Haemoglobin content and TEC count markedly reduced and 

TLC count increased.   
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INTRODUCTION: 

During recent years considerable 

attention has been focused on the fates of 

pesticides and their derivatives in the aquatic 

environment. the pesticides came to be used 

extensively in agriculture and public health 

programmes. This would lead to continued rise 

of concentration of insecticides in fresh water 

reservoirs as result of water runoff, the greatest 

hazard to fish and another aquatic animals, 

ultimately to humans by consuming polluted 

fish. Modern Indian agricultural practice heavily 

depends on the pesticides for the control of 

insect pests of different crops. The usefulness of 

pesticides in agricultural practice is 

unquestionable. The importance of pesticide in 

food production and public health neither is 

underestimated, nor can some of the hazard 

involved in the use of pesticides as practiced 

today be ignored. Insecticide, monocrotophos an 

organophosphate is often used in agriculture 

caused the maximum health hazard.    

Monocrotophos is commonly used 

organophosphate pesticide for the control of 

agricultural pest in India (Ray, et al 1985). 

Organophosphates are highly toxic to fish and 

powerful nerve poisons, since they inhibit AcHE 

activity (Casida, 1964; Coppage and Mathews, 

1974; Klaverkamph and Hobden, 1980; Liske et 

al, 1980; Rath and Misra.1981.) Organochlorine 

and organophosphate pesticides like DDT, 

thiodane, Malathion, sumithion, have been 

shown to alter the blood parameters (Toft, 1955; 

Javaid, 1976; Ramanujam and Mohanty, 1977; 

Mukhopadhaya and Dehadrai, 1980; Joshi and 

Pandey, 1988).     Aquatic organisms especially 

the fish, can be used as biomonitors for 

recording stresses in the environment caused by 

pollution, and can be utilized as a warning 

system to prevent the greater damage later. 

Direct effects of pollution on fish life are either 

catatrophic or gradual depending on the amount 

and kind of the undesirable effluents in relation 

to quantity of the recipient water mass. (Ellis, 

1936).    In the present study an attempt was 

made to study the effect of monocrotophos on 

some haematological parameters of edible fish 

Nemacheilus botia. 

MATERIALS AND METHODS: 

Nemacheilus botia is an inhabitant of Panzan 

river flowing near Manmad (Nashik), India. The 

live fishes were netted from this river, brought to 

the laboratory and released in glass aquaria (size 

3*1*1* ft.) where a continuous and gentle  

flow of tap water was maintained. The fishes 

were fed on fish meal procured from market and 

allowed to acclimatize to laboratory conditions 

for one week. The physic-chemical 

characteristics of test water such as temperature 

(20+2OC); pH (8+0.2) Dissolved oxygen (4.0 
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mg/L), Carbonates (130 mg/L) were analyzed 

during experimentation period (APHA, 1989) To 

conduct the haematological study fishes of 

uniform size (3+1 cm.) and weight (1+ 0.2 g) 

were exposed to sublethal concentrations 6.88 

ppm  for 7 days exposure. 

Blood samples were collected by cutting the 

caudal vein with a sharp blade or by cardiac 

puncture in vial containing 2 % EDTA as an 

anticoagulant. The hemoglobin content RBC 

and TLC count were performed by using fully 

automatic blood analyser Model No MEK7300 

Make (Nihon Kohden). The experimental data 

was analysed statistically by adopting 

statistical method (Pillai and Sinha, 1968). 

RESULTS AND OBSERVATIONS: 

The results of the haematological alterations 

are presented in table-I. The results obtained in 

this study were time dependant, during 7 days 

and 14 days exposed to sublethal 

concentrations of monocrotophos. 

There was decrease in content of haemoglobin 

and the total RBCs count was found reduced. 

The WBCs count was found increased.  The 

percent changes showed the following trend.  

The details of the results are as follows. 

Haemoglobin: + 

7 days (-31.13)14 days (-33.81) 

RBCs: 7 days (-40.78)14 days (-45.51) 

WBCs:  7 days (+307) 14 days (+442)                                                         

All the values are statistically significant. 

DISCUSSION: 

  The haematological parameters are 

studied, as they constitute certain health 

indices. The measurement of haemoglobin, 

erythrocyte and leucocyte disclose the possible 

relations of blood forming tissue to the 

monocrotophos treatment. The exposure of fish 

Nemacheilus botia to monocrotopho0s caused 

significant decrease in number of erythrocytes 

and haemoglobin where as significant increase 

in total leucocytes for both 7 and 14 days    

Data on Hb concentration, RBCs and WBCs 

total count of fish registered with varying level 

of significance (Table-I) of interest is that 

monocrotophos treatment the blood parameters 

showed negligible variations between the values 

of 7 days and 14 days treatment. The number 

of workers has investigated into toxicity of 

various chemicals to fishes using 

haematological parameters. The decrease in 

RBCs number and Hb content has been 

reported during exposure to various pesticides 

in fish. (Bhai et al 1971; Pandey et al, 1976,79; 

Koundinya, 1979; Pandey et al 1976,79; 

Madhu, 1983; Rammurthi 1988). Ramanujan 

and Mohanty (1977reported, the decrease in 

RBC, Hb, PCV, MCH and MCHC in 

Heterpneustes fossilis due to thidon. Decrease 

in RBC, PCV and Hb concentration was 

observed in Tilapia mossambica treated with 

carbaryl, sumithion and lindane (Koundinya 

and Ramamurthi 1979, Madhu 1983).   Lowe 

and Niimi (1986) during investigation with 

rainbow trout, Salmo gairdneri observed decline 

in erythrocyte count and lymphocyte changes 

might be associated with immune response 

induced by cadmium. Banerjee and Verma 

(1987) studied the effect of heavy metals (Hgcl2) 

poisoning on leucocytes of Anabus testidineus 

and observed a marked rise in lymphocyte 

number, which naturally increase the total 

leucocyte count, which suggests 

hypersensitivity of leucocyte for (Hgcl2).  Several 

authors have noticed increase in WBCs in 

animals repeatedly treated with sublethal doses 

of insecticides. (Vijaykumari, 1988; Philip et al, 

1989) Mishra S.K., et al, (1992) Observed 

decrease in lymphocyte, neutrophil and 

basophil number and increase in monocyte and 

eosinophil number with correspondence to 
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increase duration of exposure. Nath and 

Banerjee (1995) observed significant increase in 

total WBCS count in Heteropneustes fossilis 

due to divithion.  Bhargavas et al, (1999) 

observed the BHC and Malathion induced 

changes in TLC and DLC of Channa stiatus. 

They have reported, a small increase in total 

leucocyte count caused by Malathion but no 

significant effect.   Dhembare, et al (2000) 

observed decrease in WBCs, RBC, Hb, PCV and 

MCH on exposure to insecticide in fish Punctius 

sopore.  Dhanpakium et al (2001) observed the 

toxic of copper and zinc mixtures on some 

haematological parameters in common carp, 

Cyprinus carpio (Linn.) They have been 

reported, significant decrease in total RBC 

count, haemoglobin and significant increase in 

WBCs count. Gautam R.K.  et al, (2002) studied 

the haematological alterations in Channa 

punctatus reveals immunological response due 

to toxic effect. Joshi (2002) observed the effect 

of lindane and malathion exposure to certain 

blood parameters in fresh water teleost fish, 

Clarias batrachus. He has reported, Malathion 

and lindane causes small decrease in Hb%, 

PCV and RBC count however WBCS count in 

increased and ESR remains unchanged in 

Malathion treated group.    In the present study 

the Hb was decreased on exposure to 

monocrotophos in fish Nemacheilus botia. It is 

well established that haemoglobin synthesis 

occurs in the developing red blood cells 

(reticulocytes). Accordingly, if there were a 

decrease in the number of red blood cells, there 

would also be decrease in Hb concentration. 

Present study suggests that, sublethal 

concentration of monocrotophos have induced 

a decrease in RBC count and this perhaps is 

responsible for a decrease in Hb concentration. 

The decrement in RBC count and Hb 

concentration may also be due to deleterious 

effects of monocrotophos on the effects of 

erythropoietic tissue of fish. A similar 

suggestion was made by Verama et al (1982) in 

Mystus striattus. 

The increased in the WBCs count was noticed 

at both 7 days exposure of monocrotophos 

(Table-I). Very few attempts have been made to 

study the WBCs in animals treated with 

pesticides. During pathological conditions the 

animal set up their defensive capability through 

hyperplasic mechanism. Hence, increase in 

WBCs in the present study, probably, indicate 

the presence of such mechanism. The rise in 

WBCs count suggests the increased defense 

mechanism against probable attach of microbes 

during monocrotophos toxicosis. 

In conclusion the alterations in the 

haematological parameters after meaningful 

indices to monocrotophos toxicity at 7 days 

exposures. Further, it is also pointed out that 

the haematological alterations in the 

monocrotophos exposed to fishes might be due 

to physiological dysfunction of hemopoietic 

stem, which is considered to be the most 

sensitive indicator towards environmental 

pollutants. 
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Table-I Effect of Sublethal Concentrations of monocrotophos on the haematological parameters 

of edible fish Nemacheilus botia. 

Blood Parameters 

Haemoglobin              

(gm%) 

Total erythrocyte count 

(millions/cmm.) 

Total leucocyte count 

(thousands /cmm.) 

Control 7 day Control 7 day Control 7 day 

9.7 6.68* 2.49 1.47* 1.36 5.56 

0.158 0.1923 0.057 0.2931 0.0391 0.3646 

 (-31.13)  (-40.71)  (+307) 

  

Each value is mean of five observations  SD: Value indicated in parenthesis is percent   

change over control. 

Experimental value is significantly different from control with statistically significant; *P<0.05; 

** P<0.01; ***P<***0.001. 

 

 

 

 

 

 

 

 

 


