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ABSTRACT 

Dimethoate is an organophosphorus insecticide used for the control of 

a wide range of insects, including mites and houseflies on a variety of 

vegetables, fruits, fields and forestry crops. The aim of the present 

study was to evaluate the toxicity of orally administered dimethoate in 

Wistar albino rats, based on the biochemical findings in the serum. The 

animals of the exposed groups were orally administered 

1mg/kg/alternate day dimethoate (30 EC, 98.4% pure) for 15 and 30 

days respectively under controlled laboratory conditions. At the end of 

the experiment, body weight, glutamic oxaloacetic transaminase 

(GOT), glutamic pyruvic transaminase (GPT), alkaline phosphatase 

(ALP), acid phosphatase (ACP), creatinine and urea levels were determined. Results showed 

that there were decreases in body weights of exposed rats while the level of sGOT, sGPT, 

ALP, ACP, creatinine and urea in serum were significantly increased in both 15 and 30 days 

exposed rats. The present study indicates that dimethoate induces changes in biochemical 

parameters of liver and kidney of exposed rats inducing hepatotoxicity and nephrotoxicity. 
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INTRODUCTION 

In recent years, the excessive and indiscriminate use of pesticides causes severe effect on 

environment and human beings. Pesticides have been used in agriculture fields to increase the 

production of food by eradicating harmful insects and disease vectors.
[1] 

Organophosphorus 

(OP) compounds are most favoured insecticides due to their high insecticidal activity, 

moderate toxicity and low environmental persistence. They are widely used in medicine, 

agriculture and industry.
[2]

 However, the uncontrolled use and methods of application over 

urban and agricultural areas have caused severe environmental pollution.
[3]

 Toxicity of 

organophosphorus pesticides results in harmful effects on the kidney, liver, immune system, 

nervous system and reproductive system.
[4-8] 

 

Dimethoate (DM) (O, O-dimethyl-S(N-methyl carbomethyl) phosphorodithioate), an 

important organophosphorus pesticide is frequently used in agriculture against a wide range 

of insects and mites to protect crops.
[9]

 While, its use on large scale may pose a various 

adverse health effects due to its persistence in crops, soil and water.
[10] 

The DM residues and 

its analog are also present in foods stuffs, including cow’s milk.
[11]

 Intoxication with DM 

induced oxidative stress and cellular injury, which leads to free radical production and lipid 

peroxidation. Dimethoate inhibits the acetylcholinesterase (AChE) activity in the target 

tissues results in accumulation of acetylcholine which prevents the smooth functioning of 

nerve transmission leads to convulsions and death.
[12]

 Dimethoate toxicity modulates the 

immune system
[13]

 and also induces hyperglycemia on rat pancreas following acute, 

subchronic and chronic exposure.
[14-16]

 Earlier studies have shown that acute, subchronic and 

chronic exposure to dimethoate induces the oxidative stress and alters the histology of liver 

and brain in rats.
[17-20]

 Liver being the primary organ for xenobiotic metabolism, its toxicity is 

considered as end point in the evaluation of the effect of a particular xenobiotic. 

Histopathological and clinical chemistry estimations are frequently used methods for 

detecting organ-specific effects induced by chemical exposure.
[21-22]

 Despite extensive use of 

dimethoate in crop protection and in controlling vectors, information on its health effects is 

still scarce. The present work has been done to assess the serum biochemical parameters of 

rats exposed to formulation grade of dimethoate (30 EC, 98.4% pure), to provide further 

information on the pesticide toxicity. 
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MATERIAL AND METHODS 

Chemicals: Dimethoate (30% Rogor EC) which had been used for the experiment are 

purchased from SM chemicals, M.P. Nagar Bhopal. Sodium hydroxide and copper sulphate 

was obtained from Thermo Fisher Scientific India Pvt. Ltd and Ranbaxy Laboratories Ltd, 

India respectively. Rests of the chemicals used were purchased from Central Drug House (P) 

Ltd, New Delhi. 

 

Animals: Adult Wistar rats weighing 125 ± 5 gm were housed in the laboratory facility of 

Bioscience department, Barkatullah University, Bhopal, (M.P.) at standard laboratory 

conditions with the supply of water ad libitum. 

 

Dose: The effective dose of 1mg/kg/alternate days of dimethoate was administered via oral 

route, for 15 and 30 days respectively. 

 

Experimental design: Rats were randomly divided into 3 groups with 4 rats in each group. 

The second group of mice known as 15 days group was treated orally with 1mg/kg/alternate 

days of dimethoate for 15 days and the third group known as 30 days group was treated orally 

with 1mg/kg/alternate days of dimethoate for 30 days. Simultaneously normal control group 

rats were also treated with same volume of normal saline. 

 

Body weight: Body weight of rats was recorded at an interval of 3 days starting from the day 

of treatment with the help of a laboratory weighing balance.  

 

Preparation of samples for biochemical studies: After the treatment was over, 4 rats from 

each group were sacrificed by cervical dislocation and serum was collected as reported 

earlier.
[23]

 Blood collected in unheparinized tubes was allowed to clot at room temperature 

(22 
o
C), followed by centrifugation at 1500Xg for 15 min.  

 

Biochemical assay: Glutamic oxaloacetic transamianse (GOT), glutamic pyruvic 

transaminase (GPT), alkaline phosphatase (ALP), acid phosphatase (ACP), creatinine and 

urea levels were determined spectrophotometrically using commercial diagnostics kits 

(Siemens Ltd, India).  

 

Statistical analysis: Experimental data were expressed as mean ± SD. Student's t test was 

used to verify the level of significance between the control and treated groups and p < 0.05 

was considered significant. 
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RESULTS 

Body weight 

The body weight gain in control rat was 5 grams when compared with that of the initial body 

weight. A significant decrease in the body weight gain was observed in all dimethoate treated 

rat (table 1) when compared with those of controls.  

 

Table 1: Effect of dimethoate on body weight of rats after 15 and 30 days treatment. 

The values represent mean ± SD where n=4. ***p<0.001 (normal control versus treated 

group). 

Body weight (gms) 

Days Control 15 days treatment 30 days treatment 

0 103.35±1.457 104.3±2.003 103.5±1.323 

15 105.2±1.504 96.1±1.119***  

30 108.42±2.109  85±1.162 *** 

 

Biochemical indicators of liver function 

Oral administration of dimethoate caused abnormal liver and kidney functions in treated rats. 

Liver specific enzymes such as glutamic oxaloacetic transamianse, glutamic pyruvic 

transaminase, alkaline phosphatase, acid phosphatase and also creatinine and urea level were 

increased significantly in serum treated rats(p<0.001). 

 

 

Fig. 1: Effect of dimethoate on (a) sGOT, and (b) sGPT of rats after 15 and 30 days 

treatment. The values represent mean ± SD where n=4. **p<0.01, ***p<0.001 (normal 

control versus treated group). 
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Fig. 2: Effect of dimethoate on (a) alkaline phosphatase and (b) acid phosphatase in 

serum of rats after 15 and 30 days treatment. The values represent mean ± SD where 

n=4. ***p<0.001 (normal control versus treated group). 

 

 

Fig. 3 : Effect of dimethoate on levels of (a) creatinine and (b) urea in serum of rats 

after 15 and 30 days treatment. The values represent mean ± SD where n=4. **p<0.01, 

***p<0.001 (normal control versus treated group). 

 

DISCUSSION 

The extensive use of different pesticides for several decades in agriculture and controlling the 

disease vectors, has led to severe effects in many non-target species including human 

beings.
[10, 24-25] 

The current study was carried out to explore the hepatic toxicity of 

dimethoate, (1mg/kg b.w./alternate days) in rats following 15 and 30 days exposure. The 

present study revealed that dimethoate administration induced toxicity in rats as observed by 

weight loss and other biochemical parameters. The reason for weight loss might be due to 

protein declination which could be due to variation in electrolyte balance leading to water 
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loss in tissue.
[26]

 Moreover, the reduced intake of feed may show protein catabolism, thereby 

contributing to observed kidney injury
[27]

 as evident by enhanced level of creatinine and urea 

in the serum.  

 

The liver is at great risk of injury, as it is involved in the transformation of environmental 

xeno- biotics which induces hepatotoxicity. Oral administration of dimethoate to rats induced 

a significant hepatic damage, as observed from the alteration of hepatospecific enzyme 

activities. Altered cell membrane permeability of liver cells can lead to enhanced enzyme 

activity in plasma.
[28]

 The transaminases are involved in metabolism of aminoacid and an 

increase in the level of these enzymes indicates tissue damage or toxic effects in liver
[29-30]

 In 

the present study the rise in transaminases levels in the liver of rats might be due to 

hepatotoxicity alterations in cell permeability and leakage of lysosomal enzymes induce 

increase in release of enzymes.
[29-33]

 GOT and GPT enzymes act as an important link between 

protein and carbohydrate metabolism supplying source of keto acids for gluconeogenesis and 

Kreb’s cycle. Shrivastava et al.,
[31] 

have also reported that the transaminases levels were 

increased significantly in kidney, plasma, liver, heart, lung, brain, muscle and intestine of rat 

treated with dichlorvos and suggested that this alteration might be due to increased 

permeability of plasma membrane or cellular damage. Similar reports of increased level of 

these enzymes in the tissues and plasma have also been reported in different species of 

animals given different doses of insecticides.
[32-33]

 Our results are in agreement withSunder 

and Rao
[34]

 who reported that administration of mancozeb to rats for 90 days caused 

significant increase in the serum GOT and GPT. Acid and alkaline phosphatase are lysosomal 

enzymes commonly found in most tissues of the body generally located on secretory and 

absorptive surface of cells as membrane bound enzymes splits the phosphoric acid from 

phosphoric esters. ACP hydrolysis the ester linkage of phosphate esters at acidic pH helps in 

autolysis of the degenerated cells.
[35]

 Alkaline phosphatase splits various phosphorous esters 

at an alkaline pH, involved in carbohydrate metabolism, protein synthesis, growth and 

differentiation, secretion activity, synthesis of certain enzymes and transport to 

phosphorylated intermediates across the cell membranes.
[36-37] 

Enhanced level of ALP in 

serum is clinically important as it suggests increased osteoblastic activity and hepatobilliary 

diseases.
[38]

 Increase of ACP level in the serum may indicate prostate cancer and hyper 

parathroidsim.
[39}

Kackar et al.,
[40]

 have also reported that oral administration of fungicide 

mancozeb atdifferent doses caused alteration in hepatic enzymes, such as GOT and GPT and 

whereas ALP was increased. The elevated activity of GOT, GPT, ALP and ACP indicates a 



www.wjpr.net                             Vol 6, Issue 14, 2017. 

 

609 

Lone et al.                                                              World Journal of Pharmaceutical Research 

compensatory mechanism by the dimethoate affected tissue which needs extra energy for its 

maintenance. Our results are in agreement with other researchers which reported that the 

exposure to dimethoate and other pesticides induced severe biochemical and physiological 

disturbances in experimental mice, buffalo calves, cockerels, rabbits, poultry, goatsand 

rats.
[41-47] 

 

Creatinine is an amino acid produced as a waste product of creatine, which acts as an 

important energy storage in muscle metabolism. Creatinine clearance calculated from 

creatinine concentrations in serum is used to determine the glomerular filtration rate of the 

kidneys. Urea is formed in the liver as a waste product during protein metabolism and is 

carried to the kidneys where it is filtered out of the blood into urine. Urea and creatinine level 

in blood rises when there is kidney impairment which prevents the kidneys from filtering urea 

and creatinine out of the blood. Our results also suggested significant increase in urea and 

creatinine level in serum after dimethoate exposures for 15 and 30 days. These results 

suggested that dimethoate induced hepatic injury and also indicate that kidneys may suffer to 

clear the waste products and toxins from the blood.
[48-51]

 Our results are in agreement with 

results of Lone et al.,
[52]

 who reported that microcystin lr treated mice increasese the level of 

urea in serum as compared to control mice leads to nephrotoxicity. Similiar results have been 

observed by Chauhan et al.,
[53]

 who reported that rats treated with different doses of 

cyclophosphamide for 15, 30 and 60 days increases the urea and creatinine level in different 

tissue.  

 

CONCLUSION 

The present study indicates that dimethoate induces changes in biochemical parameters of 

liver and kidney of exposed rats inducing hepatotoxicity and nephrotoxicity. This study 

suggests that dimethoate exposure might cause harmful effects to non-target organisms, 

including humans. The above results emphasize us to conclude that an appropriate use of 

environment friendly microbial pesticides should be promoted for pest management program. 
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