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In the present study 40 albino wistar rats 
were divided uniformly into four equal 
groups viz. I, II, III & IV. Group I served as 
control and received groundnut oil. Group II 
and group III rats were orally administered 
with vitamin E @ 100 mg/kg b.wt. and 
dimethoate @ 40 mg/kg b.wt, respectively 
suspended in groundnut oil. Group IV rats 
were orally administered with both 
dimethoate & vitamin E @ 40 & 100 mg/kg 
b.wt, respectively for 28 days. The clinical 
signs observed were decreased physical 
activity, dullness, depression, diarrhea, 
piloerection, excessive sweating, salivation, 
mild tremor and conjunctivitis in group III 
rats. Similar signs with reduced severity and 
absence of conjunctivitis were seen in group 
IV rats. There was no mortality observed 
throughout study in any group. Body weight 
of rats was significantly (P < 0.05) decrease 
in group III and IV rats from 21st day 
onwards till the end of experiment. At the 
end of the experiment (28th day) there was 
significant (p < 0.05) improvement in body 
weight of group IV rats as compared to 
group III rats. Hematology reveled 
significant (P <0.05) decrease in Hb, PCV, 
total erythrocyte count & MCV and 
significant (P <0.05) increase in total 
leukocyte count in male and female rats of 
group III & IV as compared to group I. 
Significant improvement in hematological 
parameters were reported in group IV rats 
treated with dimethoate and vitamin E as 
compared to group III rats treated with 
dimethoate alone.  
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Environmental pollution is the 
contamination of the ecosystem that causes 
instability, disorder, harm or discomfort to 
the physical systems or living organisms. 
For centuries, pesticides have been used in 
agriculture to enhance food production by 
eradicating unwanted insects and controlling 
disease vectors (Prakasam et al., 2001). The 
widespread use of pesticides in public health 
and agricultural programs has caused severe 
environmental pollution and potential health 
hazards, including acute and chronic cases 
of human poisoning. Organophosphorus 
compounds are currently among the most 
frequently used pesticides worldwide 
(Heudorf et al., 2006) and widely used in 
agriculture, medicine and industry (Storm et 
al., 2000) and therefore the potential for 
human exposure to man is considerable. 
Dimethoate, which is one of the most 
important organophosphorus pesticides, is 
frequently used in agriculture against a wide 
range of insects and mites as for indoor 
control of houseflies. The extensive use of 
dimethoate poses a health hazard to animals 
and humans because of its persistence in soil 
and crops (WHO/IPCS, 1996). For humans, 
the main groups at risk of high rates of 
dimethoate exposure are pesticide producers, 
pesticide workers and farm owners (Sharma 
et al., 2005). In fact, OPI were primarily 
recognized for their ability to induce toxicity 
in mammals through inhibition of 
acetylcholinesterase (AchE) and subsequent 
activation of cholinergic receptors (Costa, 
2006). Toxicity of organophosphorus 
pesticides results deterimental effects on 
many organs and systems such as the liver, 
kidney, nervous system, immune system and 
reproductive system (Kossmann et al., 1997; 
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Gomes et al., 1999). Vitamin E is a naturally 
occurring free radical scavenger and well 
accepted as nature's most effective chain 
breaking antioxidant, protecting cell 
membranes from per oxidation. It maintains 
the integrity of the body's intracellular 
membrane by protecting its physical stability 
and providing a defense line against tissue 
damage caused by oxidation (Chow, 2004) 
by pesticides and thus ameliorates the effects 
produced due to insecticides and pesticides. 

 
MATERIALS AND METHODS 
The study was conducted on 40 young 
albino wistar rats were divided uniformly 
into four equal groups. Each Group 
contained 5 male and 5 female rats. Group I 
served as control, while Group II, III, and IV 
rats were orally administered with vitamin E 
@ 100 mg/kg b.wt, dimethoate @ 40 mg/kg 
b.wt and both compounds at same dose 
level, respectively for 28 days.  The 
Institutional Animals Ethical Committee 
(IAEC) approved the experimental protocol 
which met the National guidelines as per the 
guidelines of Committee for the Purpose of 
Control and Supervision of Experiments on 
Animals (CPCSEA). Dimethoate (30% EC) 
obtained from the market was used for 
inducing the toxicity. Vitamin E obtained 
from S.D. fine Limited, Mumbai was used 
for inducing ameliorative effect. All the 
other chemicals used in the study were of 
standard analytical grade. All the animals 
used in this study were placed in cages in an 
air conditioned room maintained at a 
temperature of 25ºC ± 30ºC , 12 hour light 
and dark and humidity (45-75 %) was 
maintained throughout the course of study. 
Rice husk was used as bedding material. 
Throughout the experiment, the animals 
were provided standard pellet diet (M/S 
Pranav Agro Industries Ltd. Baroda, India.) 
and water ad libitum. Essential cleanliness 
conditions were also maintained. 
Identification of animals was done by body 
marking with picric acid solution prepared in 
water. All animals were observed daily for 
any abnormal physical or behavioral 
changes. The body weight of each rat was 

recorded one day before initiation of 
treatment (Day 0) and at weekly intervals 
throughout the period of study. Prior to 
blood collection, rats were fasted for 12 
hours. At the day 29th of study, rats were 
anesthetized by using diethyl ether and 
blood was collected from retro orbital plexus 
with the help of capillary tube for estimation 
of hematological parameters. Blood was 
collected in sterilized vials containing 4.0 
per cent potassium ethylene diamine tetra 
acetic acid (EDTA) as an anticoagulant for 
estimation of haematological parameters. 
Hematological parameters were performed 
with auto blood analyzer (Medonic CA 
620/530 VET, Boule Medical AB, Sweden) 
by impedance method. 

 
RESULTS 
No mortality was observed in any rats 
through the study period. The clinical signs 
observed in rats were characterized by 
decreased physical activity, dullness, 
depression, diarrhea, piloerection, excessive 
sweating, salivation, mild tremor and 
conjunctivitis in group III rats. Similar signs 
with reduced severity and absence of 
conjunctivitis were seen in group IV rats. 
There was no significant reduction in body 
weight of male and female rats belonging to 
group II, III and IV as compared to group I 
up to 14th day of experiment. From  21st day 
onwards, there was significant (p < 0.05) 
reduction in body weight of male and female 
rats belonging to group III and IV as 
compared to group I & II and significant 
reduction was continued up to 28th  day (p< 
0.01) of the experiment. On day 28 of 
experiment, there was significant (p < 0.05) 
increase (improvement) in body weight in 
group IV rats (DM+Vitamin E) as compared 
to group III (Dimethoate only) rats (Tables 1 
and 2 and Bar diagrams 1 and 2). 
Haematology in dimethoate and vitamin E 
treated rats revealed significant (P < 0.05) 
decrease in Hb concentration (g/dl), PCV 
(%), total erythrocyte count (106/cumm) and 
MCV(fl) and significant (P < 0.05) increase 
in total leukocyte count in Group  

Table 1:- Effect of Dimethoate and vitamin E on weekly body weight (Mean ± SE, n=5.,     
                g) in male rats during daily oral administration for 28 days 
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Day 

Group-I 
Control 

Group-II 
Vitamin E 

Group-III 
Dimethoate 

Group-IV 
DM+Vit. E 

0 day 274.000±2.366a 272.000±6.573a  270.000±3.606a  268.000±5.301a  

7th day 285.000±3.479a 280.000±7.981a  278.000±2.702a  274.000±4.416a  

14th day 298.000±4.266a  289.200±8.040a  280.000±3.606a  279.000±4.604a  

21st day 312.000±4.087a  304.000±7.190a  267.000±5.215b  275.000±4.219b  

28th day 318.000±2.793a  311.000±7.155a  251.000±3.674c  265.000±3.536b  

 
Table 2:- Effect of Dimethoate and vitamin E on weekly body weight (Mean ± SE, n=5.,  
                g) in female rats during daily oral administration for 28 days 

Day Group-I 
Control 

Group-II 
Vitamin E 

Group-III 
Dimethoate 

Group-IV 
DM+Vit. E 

0 day 209.000±5.788a 191.000±4.031a  198.000±6.442a  194.000±7.483a  

7th day 222.200±3.720a 205.200±4.609a  206.800±4.726a  207.200±6.484a  

14th day 227.800±3.541a  219.000±2.588a  212.800±4.543a  212.000±5.701a  

21st day 241.200±2.691a  227.400±5.697a  191.600±4.739b  205.400±6.210b  

28th day 253.000±2.702a  239.000±6.107a  176.200±5.229c  195.200±5.238b  

 
Table 3:- Effect of Dimethoate and vitamin E on hematological parameters in male rats after 

daily oral administration for 28 days (Mean ± SE, n=5) 

Parameters Group-I 
Control 

Group-II 
Vitamin E 

Group-III 
Dimethoate 

Group-IV 
DM+Vit. E 

Hb (g/dl) 
 

13.720±0.229a  13.600±0.335ab  11.680±0.398c  12.720±0.256b  

 
PCV (%) 44.320±0.977a  42.600±0.152ab  38.900±0.888c  41.340±0.612b  

TEC (106/cumm) 8.242±0.155a  8.208±0.234a  6.894±0.133c  7.638±0.175b  

MCV (fl) 53.920±0.887a  52.320±0.319ab  46.760±1.170c  51.320±0.689b  

MCH (pg) 16.860±0.194a  17.580±0.227a  16.080±0.547a  16.900±0.288a  

MCHC (%) 31.800±0.401a  31.500±0.582a  30.560±1.096a  31.160±0.563a  

TLC (103/cumm) 19.520+ 0.616  ab 18.620 + 0.459  a 22.340 + 0.648  c 20.660 + 0.476b  
Neutrophils (%) 16.538±1.336a  18.192±2.285a  20.958±1.217a  18.652±0.952a  

Eosinophils (%) 1.322±0.374a  1.264±0.286a  1.626±0.337a  1.164±0.339a  

Basophils (%) 0.316±0.156a  0.312±0.160a  0.484±0.174a  0.308±0.152a  

Lymphocytes (%) 73.200±2.478a  72.340±3.002a  70.160±2.186a  72.240±2.554a  

Monocytes  (%) 8.600±1.133a  7.880±0.433a  6.760±0.996a  7.620±1.298a  

Platelets 
(103/cumm) 

890.200±59.486a  926.600±38.917a  876.800±110.400a  868.400±110.525a  
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III and Group IV in rats of both sexes as 
compared to control group. There was 
significant increase (fewer declines) in Hb, 

PCV, total erythrocyte count and MCV were 
reported in group IV male and female rats as 
compared to group III rats. Significant (P 
<0.05) reduction (fewer increase) in total 
leukocyte count was also reported in group 
IV both sex rats while comparing with group 
III rats (Tables 3 and 4 and Bar diagrams 3, 
4 and 5). Haematological parameters like 
MCH (pg), MCHC (%), DLC (%) and 
Platelets count (103/cumm) were remain 
non-significant among the all four groups. 

 
DISCUSSION 
During the last decades, the extensive use of 
different pesticides in agriculture and for 
public health purposes, has led to drastic 
effects especially in animals and human 
(Pesticides residues in foods, 1996). Most of 
these chemicals are not highly selective but 
generally they proved to be toxic to many 
non-target species including man and other 
desirable forms of life that coinhabit the 
environment, therefore, their improper 
application may result in serious illness and 
even death. Dimethoate, the insecticide used 
in this study, is a widely used 
organophosphate compound which has a 
significant contact and systemic action 
against a wide variety of insects and pests of 
both plants and animals (Westcott et al., 
1987). 

 

 
Table 4:- Effect of Dimethoate and vitamin E on hematological parameters in female rats after 

daily oral administration for 28 days (Mean ± SE, n=5) 
Superscripts are to be read row wise for mean comparison. 

Parameters Group-I 
Control 

Group-II 
Vitamin E 

Group-III 
Dimethoate 

Group-IV 
DM+Vit. E 

Hb (g/dl) 13.560±0.363a 13.520±0.203a 11.420±0.297c 12.480±0.424b 

 
PCV (%) 42.580±1.224a 42.960±0.827a 35.160±1.455c 39.240±0.567b 

TEC (106/cumm) 7.820±0.224a 7.896±0.197a 6.682±0.181c 7.264±0.101b 

MCV (fl) 54.440±0.432a 54.420±1.078a 48.440±0.668c 52.260±0.515b 

MCH (pg) 17.380±0.254a 17.420±0.335a 16.960±0.163a 17.260±0.160a 

MCHC (%) 31.920±0.250a 32.420±0.449a 30.800±0.761a 31.880±0.435a 

TLC (103/cumm) 9.740 + 0.793 a 8.560+ 0.881 a 16.000 + 0.572 c 12.260 + 0.650 b 
Neutrophils (%) 17.888±0.930a 17.926±1.936a 19.132±1.423a 17.916±2.136a 

Eosinophils (%) 1.046±0.555a 1.054±0.409a 1.008±0.459a 1.030±0.519a 

Basophils (%) 0.262±0.161a 0.298±0.126a 0.334±0.153a 0.194±0.124a 

Lymphocytes (%) 74.060±1.596a 73.952±2.465a 73.660±0.998a 74.180±2.325a 

Monocytes  (%) 6.720±0.387a 6.760±0.353a 5.840±0.985a 6.540±0.922a 

Platelets (103/cumm) 832.400±66.643a 859.000±94.618a 742.200±127.499a 885.000±33.999a 
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Mean with similar superscripts in row do not differ significantly (P < 0.05). 
 

 Our results are in agreement with Khogali et 
al. (2005) who found that, dimethoate 
decline Hb and PCV in albino mice, (Salih 
2010), who observed that dimethoate 
administered to rabbits decreases Hb and 
total erythrocyte count, (Kalender et al., 
2006), who found decrease in MCV in rats 
treated with diazinon, (Yassa et al., 2011), 
who observed decrease in Hb, PCV, total 
erythrocyte count and increase in total 
leukocyte count in diazinon administered 
rats and (Akhtar et al., 2009), who found 
significant decrease in Hb, PCV, total 
erythrocyte count and significant increase in 
total leukocyte count in chlorpyrifos treated 
rats. El-Shenawy et al., (2009) also observed 
significant decrease in Hb, PCV and total 
erythrocyte count in diazinon treated mice.  
The decrease in the Hb along with RBC 
count  might be due to the effect of 
pesticides on blood forming organ (bone 
marrow and liver), and inhibition of many 
steps of heme biosynthesis, as the result of 
pesticides exposure (Ray, 1992). The 
poisoning by pesticide residues leads to the 
development of anemia due to interference 
of Hb biosynthesis and shortening of the life 
span of circulating erythrocytes (Betrosian, 
1995; and Jyotsana et al., 2003). The 
increase in PCV in the dimethoate group 
may be due to diarrhea resulting in 
hemoconcentration. Increase in total 
leukocyte count may indicate an activation 
of animal defense mechanism and immune 
system (Kalender et al., 2006). The decrease 
in MCV is suggestive of microcytic anemia. 
The most common cause of microcytic 
anemia is iron deficiency which may be due 
to inadequate dietary intake or reduced feed 
intake.  
Similiarly Nagi et al., (2011) observed that 
the treatment with vitamin E simultaneously 
with malathion improves the haematological 
indices in rats. The improved change in 
haematological parameters in the group 
given vitamin E as a protective agent along 
with dimethoate could be due to the fact that 
vitamin E  

 
neutralizes lipid peroxidation and 
unsaturated membrane lipids because of its 

oxygen scavenging effect (Kalender et al., 
2004, Kalender et al., 2006) thus preventing 
the possible tissue damage caused by the 
pesticide.   

 
CONCLUSIONS 
Oral administration of Dimethoate @ 40 
mg/kg b.wt. for a period of 28 days induces 
toxicity symptoms like depression, diarrhea, 
piloerection, excessive sweating, salivation, 
mild tremor and conjunctivitis. There was 
significant reduction in body weight in 
Group III and Group IV rats as compared to 
Group I control rats. Hematological 
parameters viz. Hb, PCV, total RBC count 
and MCV were decreased significantly and 
total leukocyte count was increased 
significantly. Beneficiary ameliorative effect 
of vitamin E was observed @ 100 mg/kg 
b.wt. Treatment with vitamin E ameliorated 
the detrimental impacts induced by repeated 
oral exposure of dimethoate to rats with 
respect to clinical symptoms, body weight 
and hematological alterations due to its 
antioxidant properties. So according to this 
study, concluded that vitamin E reduces 
dimethoate toxicity and restores the toxic 
damage, but does not protect completely. 
Therefore, suggested that vitamin E can be 
used as protective agent against 
organophosphorus insecticide induced 
toxicity. 
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