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 Background: Dimethoate is an effective organophosphate pesticide that used heavily 
against a broad range of insects and mites and is also used indoor to control house flies. 
Investigators have shown that dimethoate has immunotoxicologic effects and 
carcinogenic potential. Moreover, it has been shown to cause adverse reproductive 
effects in rats Objective: The current study was conducted to evaluate the toxicity 
effects of dermal and oral administration of the technical (TD) and the formulated 
dimethoate (FD) in rats and the possibility of alleviating the toxicity effects by semi-
modified diet of carrot as a source of antioxidant agents. Results: Ten groups of albino 
rats were used in this experiment. Five groups of them fed on standard diet (SD-groups) 
and the other five fed on semi-modified carrot diet (15% carrot) (MD-groups). In each 
of these previous groups (SD & MD); one group untreated (served as negative control), 
the second group ingested orally with TD, the third group ingested orally with FD, the 
fourth group administered dermally with TD and the fifth group administered dermally 
with FD. Body weight gain, feed intake, feed efficiency, organs weight, liver glycogen, 
blood sugar, thyroid hormones (T4 and T3) and lipid profile were estimated. The results 
revealed that, the treatment with 1/25 LD50 of technical and formulated dimethoate 
insecticide reduced the values of body weight gain, feed efficiency and body weight 
gain ratio compared to the control animals. The reduction was higher in the animals 
treated with the formulated dimethoate compared to the animals treated with the 
technical dimethoate. In both cases, the oral administration was more effective than the 
dermal administration. On the other hand, the liver, kidney, heart and spleen weight of 
the treated animals were higher than the control. The increment of organ weight was 
higher in formulated dimethoate treated animals compared to the technical treated 
animals and the oral administration was more effective than the dermal administration. 
The biochemical analysis showed that the treatment with technical or formulated 
dimethoate increased the blood glucose level and the thyroid hormones (T3 and T4), 
while the treatment decreased the liver glycogen contents, total lipids, total cholesterol 
and total phospholipids. In the same manner, the effect of the formulated dimethoate 
was more pronounced than the technical dimethoate and the oral ingestion was more 
effective than the dermal administration. Feeding the animals on the semi-modified 
carrot diet (15% dried carrot) alleviated the harmful effects of the insecticide, indicated 
by returning the values of the estimated parameters around the normal values.  
Conclusion: it can be concluded that, carrot has the potential to reduce the harmful 
toxicity of dimehoate, thus can be recommended to dimethoate producers, pesticide 
workers and farm owners, whom expose to this insecticide risk. 
 
 

© 2013 AENSI Publisher All rights reserved. 
To Cite This Article: Ahmed, O. K., Shehab, G.M.G. and Abdel-Mobdy, Y. E., Semi-modified carrot diet alleviates the toxicity effects of 
dimethoate in albino rats. Aust. J. Basic & Appl. Sci., 7(14): 554-561, 2013 

 
INTRODUCTION 

 
Pesticides are a heterogeneous group of chemical compounds developed to control a variety of pests. 

Specifically, organophosphates and carbamates are an integral part of modern agriculture. These chemicals have 
been used in large amounts, and have also been largely involved in progressive ambient pollution. Dimethoate 
(O,O-dimethyl-S-(N-methylcarbamoylmethyl phosphorodithioate) is an effective organophosphate pesticide 
used heavily against a broad range of insects and mites on a variety of fruit, vegetable, and field crops and is 
also used indoor to control house flies. The main target of organophosphate pesticides is acetyl cholinesterase, 
which hydrolyses acetylcholine in cholinergic synapses and at neuromuscular junctions. This results in the 
accumulation of acetylcholine in the synapses which in turn induces hyperactivity in cholinergic pathways 
(Moorad et al., 1998).  
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Although dimethoate is moderately toxic (the reported acute oral LD50-value for the rats is 310 mg/kg/day, 

and for humans is anticipated to be about 30 mg/kg) (World Health Organization, 2001), it is usually associated 
with neuromuscular transmission block. The toxicity is attributed to its biotransformation to omethoate, which is 
a more toxic pesticide and plays a main role in the toxicity of this compound in insects and mammals (World 
Health Organization, 2001).  

Investigators have shown that dimethoate has immunotoxicologic effects (Institoris et al., 1999) and 
carcinogenic potential (Stieglitz et al., 1974; Desi et al., 2000). It has been shown to cause adverse reproductive 
effects in rats (Afifi et al., 1991; Mahadevaswami and Kaliwal 2002). Furthermore, Organophosphate pesticides 
have been reported to produce oxidative stress resulting in the accumulation of lipid peroxidation products in 
different organs of rats (Shadnia et al., 2005; Verma et al., 2007) and resulting in DNA damage (Shadnia et al., 
2005). Verma et al. (2007) showed that oral intake of a mixture of vitamins E and C protected the rats from 
chloropyrifos induced oxidative stress and alleviated its toxicity. 

It has been reported that addition of solvents and adjuvant to pesticide formulation usually increased the 
pesticide toxicity to an extent that threaten the environment, local inhabitants and domestic animals (El-Sebae et 
al., 1982; Wolth et al., 1992). Moreover, many studies have reported that pesticide (technical or formulation) 
markedly changed lipid and carbohydrate metabolism and reduced the rate of animal growth (Abdel-Rahim et 
al., 1994b; Abdou et al., 2009). It has been shown that pesticides formulation may become more dangerous to 
animals than their technical ones (Abou-Zeid et al., 1993; Abdel-Rahim et al., 1994a). In humans, the main risk 
groups of higher-dose dimethoate exposure include dimethoate producers, pesticide workers, and farm owners.  

The aim of the present study was to evaluate the toxicity effects of dermal and oral administration of 
technical and formulated dimethoate in rats and the possibility of alleviating the toxicity by semi-modified diet 
of carrot as a source of antioxidant agents such as β-carotene. 

 
MATERIALS AND METHODS 

 
Dimethoate technical (98% a,i) (Dimethoate LD50 oral = 310mg/kg and Dermal = 2000mg/kg body weight 

of rat) and formulation agrothoate (40% E.C) were obtained from the central agricultural pesticide laboratory, 
ARC, ministry of agriculture, Dokki, Egypt.  

Carrots were purchased from local market, dried and grinded to a fine powder then used for the preparation 
of the semi-modified diet. The carrot percentage was 15%.  

Adult male albino rats of Wistar strain, weighing about 100±10 g were used for the present study. Rats were 
obtained from Ophthalmology research institute and maintained in light/dark cycle of 12hr/12hr and in a 
temperature controlled animal room (25±2 °C). Rats were housed in stainless steel cages and fed on standard 
diet and water ad libitum for 2 weeks prior to the start of the experiment to acclimate the laboratory environment 
(Lane-peter and pearson, 1971). In this experiment, both technical dimethoate (TD) and formoulated dimethoate 
(FD) were used to check their oral (O) and dermal (D) toxicity. Rats were divided into ten groups of 6 animals 
each. Five groups fed on standard diet (SD) and the other five fed on carrot semi-modified diet (MD) (85% SD 
+ 15% dried carrot) as follows: 

Group 1: fed on standard diet (SD), served as negative control.  
Group 2: fed on semi-modified diet (MD). 
Group 3: fed on SD + ingested by Oral (1/25 LD50) of TD  
Group 4: fed on MD + ingested by Oral (1/25 LD50) of TD. 
Group 5: fed on SD + ingested by Oral (1/25 LD50) of FD. 
Group 6: fed on MD + ingested by Oral (1/25 LD50) of FD.  
Group 7: fed on SD + administrated with dermal (1/25 LD50) of TD  
Group 8: fed on MD + administrated with dermal (1/25 LD50) of TD  
Group 9: fed on SD + administrated with dermal (1/25 LD50) of FD  
Group 10: fed on MD + administrated with dermal (1/25 LD50) of FD  
For oral ingestion, the dose was emulsified in 0.5 ml distilled water and was ingested through a stomach 

tube. Dermal dose was applied on dorsal shin shaved area of 2×2 cm on the back of the dermal administrated 
rats which were shaved with care not to abrade the skin. The shaved area was washed with acetone. The doses 
were then applied carefully on the shaved area of the rat skin (Abou-Zeid et al., 1993). The technical and 
formulation of dimethoate were used without any additives for dermal treatment. The rats were given one dose 
every 48 hours during experimental period of 3 months. 

The rats were weighed every day and the daily feed intake was assessed. The animals were killed by 
decapitation at the end of the experimental period. Blood samples were collected in heparinized tubes and livers, 
kidneys, hearts and spleens were dissected out and weighed.  

Plasma glucose and liver glycogen were determined according to Campbell and King (1961) and Hultman 
(1967), respectively. Total thyroxine (T4) was determined by radioimmunoassay procedure (Premachandra and 
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Ibrahim, 1976). Tri iodothyronine (T3) was determined by double antibody technique as described by Chopra 
(1976). Total lipid, total cholesterol, triglyceride and total phospholipids were determined according to Joseph et 
al. (1972), Allain et al. (1995), Lowell and Galph (1973) and Eckel (1977), respectively.  

 
The obtained results were statistically analyzed using t-test according to Snedecor and Cochran (1967). 
 

Results: 
The toxicity effects of dermal and oral administration of the technical and the formulated dimethoate in rats 

and the possibility of alleviating the toxicity by semi-modified diet of carrot were tested. The gain in body 
weight, feed intake, feed efficiency, organs weight, liver glycogen, blood sugar, thyroid hormones (T4 and T3) 
and lipid profile were estimated. The results of the effects of dimethoate treatment on the gain in body weight, 
feed intake, feed efficiency and body gain ratio are presented in table (1). The results revealed that, the treatment 
with 1/25 LD50 of technical and formulated dimethoate insecticide reduced the values of body weight gain, feed 
efficiency and body weight gain ratio compared to the control animals. The reduction was higher in the animals 
treated with the formulated dimethoate compared to the animals treated with the technical dimethoate. In both 
cases, the oral ingestion was more effective than the dermal administration. Feeding the dimethoate treated 
animals on the semi-modified carrot diet (15% dried carrot)  improved the harmful effects of the insecticide, 
manifested by increasing the values of body weight gain, feed efficiency and body weight gain ratio compared 
to the treated animals fed on standard diet.  

The effects of dimethoate treatment on the liver, kidney, heart and spleen weight are presented in table (2). 
The weight of the animal’s organs in the treated groups was significantly higher than the control untreated 
groups under the same conditions. The increment of organs weight was higher in formulated dimethoate treated 
animals compared to the technical ones, and the oral administration was more effective than the dermal 
administration. Feeding the dimethoate treated animals on the semi-modified carrot diet (15% dried carrot)  
reduced the organ weight compared to the treated animals fed on standard diet. Table (3) represents the effects 
of dimethoate treatment on the blood glucose level, the liver glycogen and the thyroid hormones (T3 and T4). 
The results showed that the treatments significantly induced the blood glucose level and the level of thyroid 
hormones (T3 and T4), while the treatment decreased the liver glycogen contents. As observed above, the 
formulated dimethoate was more effective than the technical dimethoate and the oral ingestion was more 
effective than the dermal administration. The lipid profile results are presented in table (4). The treatment with 
dimethoate decreased the total lipids, total cholesterol, total triglycerides and total phospholipids. In the same 
manner, the effect of the formulated dimethoate was more pronounced than the technical dimethoate and the 
oral ingestion was more effective than the dermal administration. The dimethoate treated animals and fed on the 
semi-modified carrot diet (15% dried carrot)  showed a recovery of the dimethoate toxic effects indicated by 
returning the values of the estimated parameters around the values of the control group.  

 
 
Table 1: The effect of dimethoate treatment on body wight gain, food consumption and feed efficiency 

  Treatment* 
initial body Final body body wt Feed intake Feed efficiency Body wt gain ratio 

weight (g) weight (g) gain (g) (g) Gain/feed intake % (gain/ feed intake)x100 % 

Control 
1 Untreated fed on SD 102±10.11 290± 21 188±1.2b 1009± 99a 0.186±0.011a 100 64.83 ±4.41a 100 

2 Untreated fed on MD 101 ± 9.31 295± 20 194±1.3a 1012± 10a 0.192± 0.009a 103 65.76± 4.21a 101 

Oral 

3 TD fed on SD 103± 8.14 239± 19 136±3.9h 1002± 97a 0.136± 0.007b 73 56.90± 3.16ab 88 

4 TD fed on MD 102± 7.00 274± 21 174±2.3d 1011± 87a 0.172±0.011a 92 63.50± 3.33a 98 

5 FD fed on SD 104± 7.02 208± 18 104±1.7h 1015± 96a 0.102± 0.008c 55 50.00± 4.00b 77 

6 FD fed on MD 105± 6.12 250 ±17 145±2.6g 1009± 86a 0.142± 0.010b 76 58.00± 3.24ab 89 

Dermal 

7 TD fed on SD 101± 6.12 249± 16 148±2.8f 1002± 79a 0.148±0.008b 80 59.44± 3.11ab 87 

8 TD fed on MD 102± 7.02 280± 19 180±4.2c 1004± 87a 0.179±0.012a 96 64.29± 4.13a 99 

9 FD fed on SD 102± 6.60 237± 20 135±2.4h 1012± 79a 0.133± 0.008b 72 56.96± 4.00ab 88 

10 FD fed on MD 104± 6.61 275± 21 171±4.1e 1017± 97a 0.168± 0.012a 90 62.18± 4.21a 93 

*SD = Standard Diet; MD = semi-modefied Diet; TD = Technical Dimethoate and FD = Formulated Dimethoate 
% Relation to untreated health control.fed on SD 
Values are expressed as mean±S.D. for six animals in each group. 
Means in the same column followed by the same letter are not significantly difference at P < 0.05 
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Table 2: The effect of dimethoate treatment on liver, kidney, heart and spleen weight 

 
*SD = Standard Diet; MD = semi-modefied Diet; TD = Technical Dimethoate and FD = Formulated Dimethoate 
% Relation to untreated health control.fed on SD 
Values are expressed as mean±S.D. for six animals in each group. 
Means in the same column followed by the same letter are not significantly difference at P < 0.05 
 
 
Table 3: The effect of dimethoate treatment on Blood sugar, liver glycogen and thyroid gland hormones (T4 and T3) 

  Treatment* Blood Sugar Liver glycogen Thyroxine (T4) Triiodothyronine (T3) 

mg/100ml % mg/100ml % mg/100ml % mg/100ml % 

Control 1 Untreated fed on SD 102± 8 c 100 5.01± 0.41 a 100 4.14± 0.31 b 100 91.± 7.11b 100 
2 Untreated fed on MD 104± 9 c 102 5.0± 0.32 a 100 4.11±0.29 b 100 93± 7.20b 102 

Oral 

3 TD fed on SD 191± 11 a 187 3.12± 0.24 c 62 4.91± 0.28 a 119 104± 6.71a 114 
4 TD fed on MD 150± 12 b 147 3.96± 0.26 b 79 4.31± 0.32 b 111 100± 6.00ab 110 
5 FD fed on SD 200± 14 a 196 3.00± 0.21 c 60 5.10± 0.36 a 123 111± 7.00a 122 
6 FD fed on MD 171± 14 ab 168 3.96± 0.32 b 79 4.42± 0.32ab 114 100± 6.81ab 110 

Dermal 

7 TD fed on SD 178± 15 ab 175 3.71± 0.24 b 74 4.69± 0.29a 111 103± 5.55a 112 
8 TD fed on MD 141± 13 b 138 4.53± 0.30 a 90 4.30± 0.31b 104 99± 6.51ab 109 
9 FD fed on SD 181± 12 ab 177 3.69± 0.22 b 72 4.70±0.28 a 114 106±6.15a 116 
10 FD fed on MD 138± 11b 135 4.51± 0.23 a 90 4.44± 0.26ab 108 99± 5.36ab 109 

    *SD = Standard Diet; MD = semi-modefied Diet; TD = Technical Dimethoate and FD = Formulated Dimethoate 
% Relation to untreated health control.fed on SD 
Values are expressed as mean±S.D. for six animals in each group. 
Means in the same column followed by the same letter are not significantly difference at P < 0.05 
 
Table 4: The effect of dimethoate treatment on Lipids profile 

  Treatment 
Total Lipids Total Cholesterol Total Triglycerides Total phospholipids 

mg/100ml % mg/100ml % mg/100ml % mg/100ml % 

Control 
1 Untreated fed on SD 835 ± 51 a 100 123± 7.61 a 100 211± 9.99 a 100 133± 7.37 b 100 

2 Untreated fed on MD 809± 61 b 97 120± 7.77 ab 98 201± 11.12 b 95 135± 8.00 a 102 

Oral 

3 TD fed on SD 791±54 cd 95 116± 6.12 cd 94 200± 12.73 bc 95 125± 7.12 f 94 
4 TD fed on MD 750± 42 f 90 115± 5.50 de 93 195± 13.00 d 92 130±  6.66 cd 98 

5 FD fed on SD 800± 39 bc 96 113± 4.92 e 93 189± 13.41 f 90 122±  6.78 g 92 
6 FD fed on MD 784± 39 de 94 112± 5.46 f 91 186± 14.11 g 88 127±  7.63 e 95 

Dermal 

7 TD fed on SD 801± 47 bc 96 117± 5.19 c 95 199± 12.31 c 94 120±  7.00 h 90 
8 TD fed on MD 777± 48 e 93 115± 7.11 de 93 191± 12.31 e 91 129±  6.97 d 97 
9 FD fed on SD 810± 52 b 97 114± 6.21 e 91 194± 12.79 d 92 123±  5.53 g 92 

10 FD fed on MD 790± 47 cd 95 109± 6.00 g 89 189± 13.12 f 90 131±  6.53 c 98 
SD = Standard Diet; MD = semi-modefied Diet; TD = Technical Dimethoate and FD = Formulated Dimethoate 
% Relation to untreated health control.fed on SD 
Values are expressed as mean±S.D. for six animals in each group. 
Means in the same column followed by the same letter are not significantly difference at P < 0.05 
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Discussion: 

Dimethoate is an effective organophosphate pesticide with a contact and systemic action. Although 
dimethoate is moderately toxic, it is usually associated with neuromuscular transmission block. It has been 
shown that dimethoate has immunotoxicologic effects (Institoris et al., 1999), carcinogenic potential (Stieglitz et 
al., 1974; Desi et al., 2000) and caused adverse reproductive effects in rats (Afifi et al., 1991; Mahadevaswami 
and Kaliwal, 2002). Furthermore, Organophosphate pesticides have been reported to produce oxidative stress 
resulting in the accumulation of lipid peroxidation products in different organs of rats (Abdollahi et al., 1998; 
Shadnia et al., 2005; Verma et al., 2007) and resulting in DNA damage (Shadnia et al., 2005). In the present 
study, toxicity effects of technical and formulated dimethoate insecticide administered orally or dermally and 
the alleviation of the dimethoate toxicity by semi-modified carrot diet were studied. The choice of carrot as an 
ameliorative agent against the toxicity of dimethoate based on its high β- carotene content, as well as its 
contents of vitamin C, poly phenols and flavoniods compounds which play a role as antioxidant agent (Nutrition 
institute, 1996).  

The administration of dimethoate insecticide either orally or dermally showed detrimental effects on the 
treated animals. The treatment with 1/25 LD50 of technical and formulated dimethoate insecticide reduced the 
values of body weight gain, feed efficiency and body weight gain ratio compared to the control untreated 
animals. The biochemical analysis showed that the treatment with technical or formulated dimethoate increased 
the blood glucose level and the thyroid hormones (T3 and T4), while the treatment decreased the liver glycogen 
contents, total lipids, total cholesterol and total phospholipids. These may be due to the harmful toxicity of both 
forms of dimethoate on the body metabolism. The harmful effect was more in the formulated form of 
dimethoate compared to the technical form. Treatment of animals in the presence of antioxidant agent (semi-
modified carrot diet) improved the gain of body weight and the other tested parameters. These results were in 
agreement with Abdel-Rahim et al. (1994a) who found that malathion formulation reduced body weight gain 
more than technical one relative to control group. Goel et al. (2005) showed that the net body weight gain of 
intoxicated animals with chlorpyrifos was markedly lowered as compared to the normal control which may be 
due to the elevated deterioration of lipid and proteins as a result of the direct toxicity of the organophosphate. It 
is worthy to note that all experimental animals consumed about similar values of feed intake. These are in 
agreement with Goel et al. (2005) who did not observe any appreciable change in the diet consumption of 
chlropyrifos intoxicated rats. The present results suggested that the digestion of diet may be inhibited in certain 
manner by administration of technical and formulation of dimethoate pesticide, but formulation one caused 
higher inhibitory effects than technical dimethoate on the body food digestion. Feeding with semi-modified 
carrot diet clearly improved the food digestion and decreased the inhibitory effect of dimethoate which 
improved the gain in body weight and reduced collagen accumulation in liver in such stress condition (Verma et 
al., 2007). The results of body weight gain are in agreement with many workers, whom reported that pesticides 
decreased feed efficiency values (Abdel-Rahim et al., 1994a; Abdollahi et al., 2004; Ibrahim et al., 2009; 
Binjhade & Shrivastava 2013). The results of the present study showed an increase of the organs (liver, kidney 
and heart) weight of dimethoate intoxicated rats by technical or formulation pesticide (orally or dermally) 
compared with the health control rats. These increased values especially liver by dimethoate administration 
could be due to collagen and fat accumulation or may be due tumefaction or enlargement influences of organs of 
intoxicated animals (Dhawan and Goel 1994; Gome et al., 1999; Banerdee et al., 2001). 

In the current study, the biochemical analysis showed that the treatment with technical or formulated 
dimethoate increased the blood glucose level and the thyroid hormones (T3 and T4), while decreased the liver 
glycogen contents, total lipids, total cholesterol and total phospholipids. These may be attributed to the effects of 
dimethoate on metabolism. The liver glycogen reduction may be due to the stimulation of thyroid gland activity 
manifested by the elevated levels of T3 & T4.  Also, the increased in blood sugar may be related to the 
increment in the rate of glucose transportation from the tissue into the blood, the stimulation of glycogenolysis 
or gluconugenesis or the reduction in the rate of removal of glucose from blood by tissues. Moreover, under 
these conditions lipid degradation processes were stimulated which may be converted to blood glucose (Elliott 
and Elliott, 2001; Murrey et al., 2006).  

It has been reported that physiological influences of such stress induced hormonal changes and showed a 
stress-induced elevation of plasma hormones (Timchalk et al., 2002; Hancock et al., 2007). Feeding on semi-
modified carrot diet caused improvement on the thyroid function disorder in the intoxicated rats. These 
improvements may be resulted from alteration in pituitary gland which resulted from alteration in the pituitary 
thyroid axis as a consequence of the stressing effects of the dimethoate toxicity (Abdel-Rahman et al., 2002; 
pung et al., 2006). Thyroid hormones play an active role in the general metabolic changes. The higher effects of 
formulated dimethoate than those of technical one may be due to their formulated materials (Abdel-Rahim et al., 
1994a; Abdel-Rahim et al., 1994b). The reduction of lipid profile values could be the result of the stimulation of 
lipolysis process. Our results was in agreement with Abdel-Rahim et al. (1994b), who reported that the 
treatment with malathion significantly elevated the lipolysis process in intoxicated rats, and they found that the 
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formulated malthion was more effective than the technical one. The hypolipidemic and hypocholesterolemic 
activity of such induction may attributed to the nature of chemical structure of the present xenobiotic 
(dimethoate) and its formulation additives, which act as a lipids profile lowering agents in blood and resulted in 
the storage of lipids in the liver and other organs leading to the increment of organs volume and weight 
(Timchalk et al., 2002). Also, dimethoate as organophosphorus insecticide may increase deterioration of the 
lipids as a result of direct effects of the pesticide (Goel et al., 2005; Goel et al.,2007). Moreover, formulation 
additives which presented with technical pesticide in formulated pesticide may increase the absorption of lipids 
into skin (in dermal administration) and gastrointestinal tract (in oral ingestion) and also may be due to the 
effect of the formulation additives themselves (World Health Organization 1991; Abdel-Rahim et al., 1994a; 
Abdel-Rahim et al., 1994b). 

Evidence suggested that the formation of oxygen free radicals can be a major factor in the toxicity of 
pesticides (Banerdee et al., 2001; Abdel-Kawy et al., 2013; Baba et al., 2013). Organophosphorus pesticides 
reported to produce oxidative stress resulting in the accumulation of lipid peroxidation. The antioxidant agents 
play a role in trapping free radicals and attenuate the oxidative stress (Verma and Srivastsva 2003; Verma et al., 
2007; Abdel-Monem et al., 2012; Binjhade & Shrivastava 2013;). In the current study, Semi-modified carrot-
diet feeding alleviated the dimethoate pesticide toxicity and improved the body weight gain, the weight ratios, 
the feed efficiency, the organs weight, the thyroid function, the blood glucose level, the liver glycogen and lipid 
profile which disturbed by the toxicity of the pesticide in the positive control groups. This amelioration effects 
may be due to the antioxidant capacity of carrot contents especially β-carotene (the precursor for vitamin A) and 
other antioxidants. 

 
Recommendation: 

It can be concluded that the semi-modified carrot diet alleviated the harmful effects of dimethoate 
(technical and formulated) toxicity in male albino rats, thus we can recommend the consumption of carrots as a 
preventive agent against the dimethoate toxicity to the pesticide producers, pesticide workers and farm owners, 
whom expose to this insecticide risk.  
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