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ABSTRACT  

The present work was designed to evaluate the protective role of date palm extract (DPE) as an antioxidant 

against toxicity induced with different doses; 1/5 LD50 and 1/10 LD50 of the methomyl. The changes in 

antioxidant parameters (SOD and CAT activities and GSH concentration) in addition to level of TBARS as an 

index of lipid peroxidation and NO concentration were investigated. In addition, the alteration in liver functions 

(ALAT, ASAT, ALP, TBIL,GGT, albumin, globulin and total proteins) was assessed. Also, some hematological 

parameters such as RBCs, WBCs count, lymphocyte, monocytes, neutrophils, platelets count, Hb concentration 

and HCT were measured. A patch of 42 male Wistar albino rats of average weight (125±5g) at the beginning of 

the experiment was divided into 7 main groups; I: control group, II:DPE group, rats were treated orally with 

DPE at a dose (1 g/k/day)for 2 weeks, III: DPE group, rats were treated orally with DPE at a dose (1 g/k/day) 

for 4 weeks. Methomyl groups; IV: rats were intoxicated with a 1/5LD50 for 2 weeks V: rats were intoxicated 

with a 1/10LD50for two weeks, VI: groups treated with DPE for two weeks as a protection before given DPE 

and methomyl1/5LD50for two weeks, VII: groups treated with DPE for two weeks as a protection before given 

DPE and methomyl 1/10LD50for two weeks. Each group contains 6 rats. The results showed a significant rise in 

TBARS, NO, ALAT, ASAT, ALP, GGT, and TBIL, while a significant reduction in some other parameters (CAT, 

SOD, GSH, Total protein, albumin).Significant decreases in some hematological parameters (RBCs, Hb, HCT 

and PLT, WBCs and lymphocytes) were reported. Also, the results showed a significant increase in neutrophils 

and eosinophils atin rats intoxicated with methomyl when compared to the control groups. The administration 

of the DPE ameliorated the deteriorative effects of the methomyl. In conclusion, the results obtained revealed 

that the administration of DPE had hepatoprotective effects against methomyl insulet in male Wistar albino rats 

by inhibiting oxidative stress through ROS scavenging activity and improvement of the biochemical markers. 

Keywords : Date-palm fruit extract, Methomyl, Antioxidants, Liver function test, 

Hematology. 
 

 
 

 

 

 

 

 

  

1. INTRODUCTION 

In the recent years, the use of insecticides 

in agriculture has been increased to enhance the 

food production by eradicating unwanted 

insects and controlling disease vectors. The 

widespread use of insecticidess carries more 

occupational exposure, to high levels of these 

compounds of agricultural and industrial 

workers as well as more contamination of food 

with insecticides residues (Zeljezic and Garaj, 

2001). Methomylis one of the most common 

insecticidess which are used in the control of 

insects. It is used worldwide in agriculture and 

health programs. Besides its advantages in the 

agriculture, it causes several toxic effects 

(Djeffal et al., 2015). Animals and human 

exposure to methomyl during spraying of flies 

and ingestion of food contaminated (Gil et al., 

2013). It is one of a class of chemicals called 

carbamates insecticide first registered in 1968 

by the Environmental Protection Agency 

(EPA) as a restricted use insecticides and is 

used on a wide variety of crops. It is a 

cholinesterase inhibitor and is often most 

effective against pests that have developed a 

resistance to organophosphates (Vanscoy et al., 

2013). The toxicity of methomyl and other 

insecticides is ascribed, at least in part, to the 

generation of reactive oxygen species (ROS), 

leading to lipid peroxidation (LPO) and 

oxidative stress.( Halliwell et al.,1992; Rai 

and Sharma, 2007 and Heikal et al.,2014). 

http://omicsonline.org/searchresult.php?keyword=pesticides
http://omicsonline.org/searchresult.php?keyword=organophosphates
http://www.omicsonline.org/searchresult.php?keyword=lipid-peroxidation
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Methomyl is a carbamate insecticide 

classified as a highly hazardous (class 1A) 

compound by the Insecticide Resistance 

Action Committee (IRAC) 2017. The 

exposure to methomyl exerts neurodegenerative 

disorders, besides toxic actions on the liver, 

kidney, muscle, and eye. It is suspected to be 

carcinogens and mutagens with high mortality 

rates (Lee et al., 2011 and Hashish and 

Elgaml, 2016). 

Date fruit (Phoenix dactylifera L.) is a good 

source of rapid energy, due to their high 

carbohydrate content (70 to 80%). The good 

nutritional value of dates is also based on the 

presence of vitamin C. Date fruit provides 

essential minerals such as calcium, iron, 

magnesium, phosphorus, potassium, zinc, 

selenium and manganese. The date fruit is 

listed in folk remedies for the treatment of 

various infectious diseases, cancer and has 

powerful antioxidant activity due to presences 

of flavonoid and phenolic compounds (Mallhi 

et al., 2014  and Tijani et al., 2017). 

Antioxidants are molecules that in low 

concentrations can prevent or delay the 

oxidation of an oxidizable substrate. 

Antioxidants are present in our body and exist 

in several foods. Also, antioxidants have a high 

affinity for free radicals and scavenge these 

molecules to protect our health. Compounds 

with antioxidant properties donate electrons to 

free radicals to reduce their reactivity and 

maintain the cellular pro-oxidant/antioxidant 

balance. (Casas and Muriel, 2015). 

Aim of the work 

The present study aimed to evaluate the 

ameliorative effects of date palm extract in 

reducing the hazards resulted from exposure of 

male albino rats to different doses (1/5 LD50 

and 1/10 LD50 ) of the methomyl. 

MATERIALS AND METHODS  

Experimental design 

Forty-two male Wistar albino rats of about 

(125 ± 5 g B.W.) were handled in accordance 

with the criteria of the investigations and Ethics 

Committee of the Community Laws governing 

the use of experimental animals. The rats were 

placed in regular designed cages and 

maintained in conditions of good ventilation, 

normal temperatures, and humidity range. Six 

rats were placed into each cage. Food and water 

were provided to the animalsad libtum. 

Rats distributed randomly into 7 groups; 

Group I: control rats. Group II: rats treated 

with date palm extract at a dose (1 g/k/day) via 

oral gavage directly into the stomach for 2 

weeks. Group III: rats treated with date palm 

extractat a dose (1 g/k/day) for 4 weeks. Group 

IV: rats intoxicated with 1/5 LD50methomyl 

(6.8 mg/kg) for 2 weeks. Group V: rats 

intoxicated with 1/10 LD50 methomyl (3.4 

mg/kg) for 2 weeks. Group VI: rats pretreated 

with date palm extract at a dose (1 g/k/day) for 

2 weeks (Protection) and treated with the high 

dose of methomyl and date palm extract for 2 

weeks. Group VII: rats pretreated with date 

palm extractat a dose (1 g/k/day) for 2 weeks 

(Protection) and treated with the low dose of 

methomyl and date palm extract for 2 weeks. 

The animals were observed daily for signs 

of toxicity. The body weights were recorded 

day after day during the period of the 

experiment. 

Preparations of date palm extract (Phoenix 

dactylifera L.) 

Dates palm (Phoenix dactylifera L.) fruits 

were washed with tap water, and the seeds were 

removed. The flesh of the fruits was left in 

distilled water (1:3 w/v) for 48 hours at 4°C 

(Al-Qarawi et al., 2005). The whole solution 

was blended, then centrifuged at 4°C for 20 

min at 4000 rpm. The supernatant was collected 

and stored at - 80°C till use. During the 

experiment, the aqueous date fruit extract was 

daily prepared and administrated to rats. 

Dose calculation 

The selected antioxidant dose was 1 

g/kg/day from date-palm fruit extract in rats 

(Sheikh et al., 2014). The Food and Drug 

Administration Guidelines (FDA) 

recommended the standard serving size of dried 
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fruits for a human is (40 g/kg/day) (Vinson et 

al., 2005). In the present study, the serving size 

of dates was equivalent to 10 g extract (the 

flesh of 7 dates).The crudefruit extract human 

equivalent dose (HED) could be converted to 

albino rat a dose based on body surface area 

(BSA) according to the formula of the U.S. 

(FDA) (Reagan et al., 2007). 

Dose of methomyl 

According to Frederick, (2017),oral acute 

LD50of methomyl for male rats equal 34 mg/kg. 

1/5 LD50 equal (6.8 mg/kg B.W.) and 1/10 LD50 

equal (3.4 mg/kg B.W.). 

Collection and preparation of samples 

At the end of the experiment, the blood 

samples were collected from each animal under 

diethyl ether anesthesia from retro-orbital 

venous plexus of eye puncture using blood 

capillary tubes. One part of blood was collected 

on Ethylene Diamine Tetra Acetic Acid 

(EDTA) for hematological parameters. Blood 

samples were collected without anti-coagulants 

and centrifuged at 4000 r.p.m for 10 minutes to 

harvest serum. The serum was frozen at -20 ºC 

until used. After sampling, animals were 

sacrificed and livers were, dissected out and 

washed with isotonic saline. The liver was 

homogenized inice-cold physiological saline 

(0.15mKCl). The homogenates were 

centrifuged in cooling centrifuge at 4000 rpm 

for 20 min. The supernatant was collected and 

stored at - 80°C till use. 

Biochemical parameters  

The liver tissue homogenates were used for 

the determination of hepatic thiobarbituric acid 

reactive substances (TBARS) Satoh, (1978), 

and hepatic reduced glutathione (GSH) Beutler 

et al., (1963). In addition, the activities of 

superoxide dismutase (SOD) Kakkar et al., 

(1984), catalase (CAT) Aebi, (1984), andnitric 

oxide (NO) Montgomery and Dymock (1961), 

were measured. 

The serum levels of(ALAT) Bergmeyer 

and Horden (1980), (ASAT) Saris,(1987), 

alkaline phosphatase (ALP) Tietz, (1986), total 

protein (TP) Weichselbaum, (1946), gamma-

glutamyl transferase (GGT) (Szasz et al., 1974) 

albumin Doumas et al., (1971) and total 

bilirubin (TBIL) Tokuda and Tanimoto, 

(1993) were determined. 

Hematological parameters 

The total number of erythrocytes, 

leukocytes, differential leukocyte count, 

platelets count, hematocrit value % and 

hemoglobin concentration were determined by 

blood cell counter (Sysmex XP 1300). 

Statistical analysis 

The statistical package for social sciences 

SPSS/PC computer program (version 20) was 

used for statistical analysis of the results. Data 

were analyzed using one-way analysis of 

variance (ANOVA). Differences were 

considered statistically significant at P<0.05. 

Data are summarized as a mean ± standard 

error. 

RESULTS 

Biochemical parameters in tissue and serum 

The results in table (1) showed that the 

intoxicated groups with methomylat 6.8 mg/kg 

and3.4 mg/kg for two weeks had a significant 

elevation (p<0.05) in the hepatic thiobarbituric 

acid reactive substances (TBARS) and hepatic 

nitric oxide(NO) levels as compared with the 

corresponding values in the control or dates 

groups. In contrast, a significant decrease 

(p<0.05) in hepatic reduced glutathione (GSH), 

superoxide dismutase (SOD) & catalase (CAT) 

activities. 

The pre-treated groups with DPE for two 

weeks plus 1/5 LD50 and 1/10 LD50 methomyl 

and DPE for two weeks, a significant decrease 

(p<0.05) in the hepatic TBARS, NO while a 

significant increase (p<0.05) in the hepatic 

GSH, SOD & CAT as compared with 

corresponding values of 1/5 LD50 and 1/10 

LD50 methomyl groups for two weeks, wase 

reported (Table 1). 

Data presented in table (2) revealed a 

significant increase (p<0.05) in serum 
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Table 1: The protective effect of date palm fruit extract on the oxidative stress markers and 

antioxidants in the liver tissue of rats intoxicated with methomyl insecticides. 

Parameters 

Groups 

TBARS 

(nmole/g 

tissue) 

NO (µmol/g 

tissue) 

SOD 

(U/mg 

tissue) 

CAT 

(U/mg 

tissue) 

GSH     (mmol/g 

tissue) 

Control 

169.83
a 

± 

17.78
 

50.51
a 

± 

5.52 

62.21
a 

± 

3.60 

1.50
a 

± 

0.33 

2.83
a 

± 

0.27 

D 2 W 

170.00
a 

± 

14.98 

51.00
a 

± 

4.42 

60.11
a 

± 

4.79 

1.33
a 

± 

0.14 

2.61
a 

± 

0.25 

D 4 W 

168.16
a 

± 

14.62 

51.81
a 

± 

3.25 

59.16
a 

± 

3.94 

1.43
a 

± 

0.13 

2.39
a 

± 

0.34 

1/5 LD50 M 

257.33
b 

± 

9.18 

74.37
b 

± 

2.35 

27.21
b 

± 

2.01 

0.33
b 

± 

0.10 

0.85
b 

± 

0.14 

1/10LD50 M 

 

254.50
b 

± 

18.54 

68.18
b 

± 

3.98 

28.61
b 

± 

2.40 

0.37
,b 

± 

0.07 

1.00
,b 

± 

0.17 

D+(1/5LD50 

M + D ) 

 

190.00
a 

± 

7.97 

48.48
a 

± 

4.81 

55.88
a 

± 

3.28 

0.99
,a 

± 

0.23 

2.12
a 

± 

0.21 

D+(1/10LD50 

M + D) 

181.83
a 

± 

14.22 

49.88
a 

± 

4.97 

57.68
a 

± 

5.54 

1.24
a 

± 

0.12 

2.30
a 

± 

0.37 

Note: Results are expressed as mean ± standard error. For each parameter, values not sharing common 

superscript letters are significant in different with each other at p<0.05; D: date palm extract; M: methomyl; W: 

weeks; TBARS: thiobarbituric acid reactive substances; NO: nitric oxide; SOD: superoxide dismutase; CAT: 

catalase; GSH: reduced glutathione; n= 6 value. 

 

transaminases (ALAT&ASAT) alkaline 

phosphatase (ALP), gamma-glutamyl 

transferase (GGT) and total bilirubin (TBIL) 

level in rats intoxicated with 1/5 LD50 and 1/10 

LD50 methomyl while a significant decrease 

(p<0.05) was recorded in serum total protein 

(TP) and albumin (ALB) when compared with 

the corresponding values in the control group. 

The pre-treated groups with DPE for two 

weeks plus 1/5 LD50 and 1/10 LD50 methomyl 

and DPE for two weeks showed a significant 

decrease (p<0.05) in the serum ALAT, ASAT, 

ALP, GGT&TBIL level and a significant 

increase (p<0.05) in the serum TP and albumin 

as compared with 1/5 LD50 and 1/10 LD50 

methomyl groups for two weeks. 

Hematological parameters 

Rats intoxicated with 1/5 LD50 and 1/10 

LD50methomyl for two weeks showed a 

significant decrease in RBCs, Hb, HCT, and 

PLT when compared with the control or dates 

groups. The results of WBCs and lymphocytes 

revealed a significant decrease while a 

significant increase in neutrophils and 

eosinophils was observed when compared with 

the control group. Monocytes showed a 

significant decrease in 1/5 LD50 group and 

insignificant change in 1/10LD50 group when 

compared with control or dates group. 

Basophils revealed insignificant change (Tables 

3,4). 

On the other hand groups pre-treated with 

DPE for two weeks plus 1/5 LD50 and 1/10 

LD50 methomyl and DPE for two weeks 

revealed a significant increase in RBCs, Hb, 

HCT and PLT, and a significant increase in 

WBCs and observed enhancement in 

differential leucocytes when compared to the 

corresponding value of 1/5 LD50 and 1/10 LD50 

methomyl groups for two weeks. 
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Table 2: The protective effect of date palm fruit extract on the liver functions in rats intoxicated with 

methomyl insecticides. 
 

Parameters 

Groups 

ALAT 

(U/L) 

ASAT 

(U/L) 

ALP 

(IU/L) 

TBIL 

(mg/dl) 

GGT 

(U/L) 

TP  

(g/dl) 

ALB 

(g/dl) 

Control 
 

36.11a 

± 

4.27 

90.06a 

± 

8.15 

112.15a 

± 

8.17 

0.12a 

± 

0.04 

2.20a 

± 

0.51 

6.64a 

± 

0.20 

4.92a 

± 

0.18 

D 2 W 
 

33.48a 

± 

4.10 

88.38a 

± 

11.20 

111.70a 

± 

11.55 

0.10a 

± 

0.03 

2.06a 

± 

0.49 

6.49a 

± 

0.14 

4.71a 

± 

0.21 

D 4 W 

 

32.08a 

± 

2.75 

87.58a 

± 

8.06 

113.06a 

± 

7.96 

0.08a 

± 

0.02 

1.80a 

± 

0.60 

6.30a 

± 

0.25 

4.69a 

± 

0.22 

1/5 LD50 M 

 

79.90b 

± 

6.46 

154.66b 

± 

6.22 

218.13b 

± 

20.33 

0.76b 

± 

0.20 

5.56b 

± 

0.59 

4.81b 

± 

0.41 

2.12b 

± 

0.19 

1/10 LD50 M 

 

67.63b 

± 
5.13 

143.90b 

± 
8.84 

216.61b 

± 
30.84 

0.52b,c 

± 
0.19 

4.93b 

± 
0.67 

5.13b 

± 
0.10 

2.66b 

± 
0.24 

D+(1/5LD50 

M + D ) 
 

34.63a 

± 
4.27 

87.51a 

± 
7.12 

115.05a 

± 
10.01 

0.31a,c 

± 
0.15 

3.21a 

± 
0.47 

5.93a 

± 
0.16 

4.39a 

± 
0.18 

D+(1/10LD50 

M+D) 

 

30.56a 

± 

3.68 

77.71a 

± 

12.64 

112.08a 

± 

6.02 

0.13a 

± 

0.02 

2.11a 

± 

0.61 

6.14a 

± 

0.31 

4.60a 

± 

0.21 

Note: Results are expressed as mean ± standard error. For each parameter, values not sharing common 

superscript letters are significant in different with each other at p<0.05; D: date palm extract; M: methomyl; W: 

weeks; ALAT: alanine aminotransferase; ASAT: aspartate aminotransferase; ALP: alkaline phosphatase; TBIL: 

total bilirubin; GGT: gamma-glutamyltransferase; TP: total protein; ALB: albumin;n= 6 value. 

 

Table 3: The protective effect of date palm fruit extract on some hematological parameters in rats 

intoxicated with methomyl insecticides. 
 

Parameters 

Groups 

RBCs count 

(10
6
/mm

3
) 

Hb(g/dl) HCT% PLT(10
3
/mm

3
) 

Control 

6.23a 

± 
0.43 

13.98 a,e 

± 
0.39 

41.76a,e 

± 
1.46 

722.83a 

± 
32.90 

D 2 W 

6.38a,d 

± 

0.35 

14.05 a,e 

± 

0.32 

41.48a,e 

± 

1.28 

732.16a 

± 

52.16 

D 4 W 

6.71a,e 

± 
0.19 

14.61a,b 

± 
0.30 

44.26a,b 

± 
1.59 

766.16a 

± 
19.87 

1/5 LD50 M 

3.26b 

± 

0.18 

8.73 c 

± 

0.48 

27.38c 

± 

1.62 

496.66b 

± 

41.45 

1/10 LD50 M 

3.91b 

± 
0.33 

10.16 d 

± 
0.25 

31.51d 

± 
1.29 

501.16b 

± 
29.84 

D+(1/5LD50 

M + D ) 

6.58a,e 

± 

0.24 

13.51 e,f 

± 

0.34 

40.01e,f 

± 

1.08 

714.66a 

± 

37.07 

D+(1/10LD50 M+D) 

 

7.16c,d,e 

± 
0.24 

14.76 a 

± 
0.36 

44.31a 

± 
0.98 

736.16a 

± 
41.07 

Note: Results are expressed as mean ± standard error. For each parameter, values not sharing common 

superscript letters are significant in different with each other at p<0.05; D: date palm extract; 

M:methomyl;W:weeks; RBCs: Red Blood Corpuscles;Hb: Hemoglobin;HCT: Hematocrit; PLT :platelets count; 

n= 6 value. 
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Table 4: The protective effect of date palm fruit extract on the WBC sand differential count in rats 

intoxicated with methomyl insecticides. 

Baso.    % Eosino. % Mono.% Neutro. % 
Lympho. % 

 

WBCs count 

(103 /mm3) 

Parameters 

Groups 

1.83a 

± 

0.40 

1.33a 

± 

0.21 

3.16a 

± 

0.60 

24.16a 

± 

1.35 

71.00a 

± 

1.41 

11.56a 

± 

0.95 

Control 

 

1.66a 

± 

0.42 

1.16a 

± 

0.30 

3.83a 

± 

0.47 

25.16a 

± 

1.40 

69.33a 

± 

1.42 

11.85a 

± 

0.78 

D 2 W 

 

1.50a 

± 

0.34 

1.00a 

± 

0.36 

4.00a 

± 

0.57 

26.33a 

± 

1.17 

68.33a 

± 

1.35 

11.88a 

± 

0.48 

D 4 W 

 

2.16a 

± 

0.16 

3.83b 

± 

0.60 

1.66b 

± 

0.33 

38.16b 

± 

1.66 

56.00b 

± 

1.57 

6.86b 

± 

0.71 

1/5 LD50 M 

2.00a 

± 

0.25 

3.16b 

± 

0.70 

3.33a 

± 

0.33 

34.50b 

± 

2.14 

58.16b 

± 

2.12 

8.11b 

± 

0.60 

1/10 LD50 

M 

 

1.33a 

± 

0.33 

1.66a 

± 

0.21 

3.00a 

± 

0.36 

26.50a 

± 

0.61 

69.16a 

± 

1.32 

11.75a 

± 

0.68 

D+(1/5LD

50 M + D ) 

 

1.16a 

± 

0.47 

0.83a 

± 

0.30 

3.50a 

± 

0.42 

25.66a 

± 

1.20 

69.66a 

± 

1.35 

11.91a 

± 

0.47 

D+(1/10L

D50 M+D) 

 

Note: Results are expressed as mean ± standard error. For each parameter, values not sharing common 

superscript letters are significant in different with each other at p<0.05; D: date palm extract; M:methomyl;W: 

weeks;WBCs:white blood cells;Lympho.:lymphocytes;Neutro.: neutrophils; Mono.: monocytes; Eosino.: 

eosinophils; Baso.:basophils;n= 6 value. 

 
DISCUSSION 

The results present in table (1) refer to a 

significant increase in TBARS and NO level 

this increase in TBARS and NO level may be 

due to an increase in free radicals as a result of 

intoxication with methomyl. The results are in 

agreement with El-Missiry et al., (2007) and 

Waret et al., (2017).TBARS is one of the 

important biochemical compounds used to 

indicate reactive oxygen species (ROS) 

generated from lipid peroxidation. In general, 

ROS which can be neutralized by a variety of 

antioxidants are generated by cellular 

metabolism. However, excessive ROS would 

damage various chemical and biological 

membranes and have been suggested as a cause 

of toxicity in several organs. 

The antioxidant enzymes SOD, GSH and 

CAT as free radical scavengers have a role in 

the effects of oxidant molecules on tissues and 

active in the defense against oxidative cell 

damage. The results of liver CAT and SOD 

activities as well as GSH concentration showed     

a significant decrease in the group intoxicated 

with 1/5 LD50 and 1/10 LD50 methomyl for two 

weeks when compared to the control or dates 

group. This reduction of GSH appears to be a 

major factor that permits lipid peroxidation 

(Santhosh et al., 2013). These results are in 

agreement with Fatma et al., (2013) which 

studied effects induced by different time 

intervals of methomyl exposure on liver 

antioxidant defense system in mice results 

showed significantly decrease in the activity of 

antioxidant enzymes, CAT , SOD activities and 

GSH in mice liver. The decrease in the GSH in 

liver homogenate due to the elevation in lipid 

peroxidation is a consequence of depleted GSH 

stores, which are otherwise capable of 

moderating the levels of Lipid peroxidation 

LPO Therefore, reduced level of GSH enhances 

the toxic effect because GSH plays an 

important role in detoxification of ROS. The 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Trachantong%20W%5BAuthor%5D&cauthor=true&cauthor_uid=28190921
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observed decrease in SOD and CAT might be 

in response to increased oxidative stress. 

However, when a condition of oxidative stress 

strongly establishes, the defense capacities 

against ROS becomes insufficient, in turn, ROS 

also affects the antioxidant defense 

mechanisms, reduces the intracellular 

concentration of GSH and decreases the 

activity of SOD and CAT several studies 

reported that carbamate insecticidess inhibited 

the activities of antioxidant enzymes Sameeh et 

al., (2009) Abdel-Moneim et al., (2010) and 

Sameeh et al., (2017). 

On the other hand, groups pre-treated with 

DPE for two weeks plus 1/5 LD50 and 1/10 

LD50methomyl and DPE for two weeks showed 

significant increase in CAT, SOD and GSH 

when compared to the corresponding value of 

intoxicated rats with 1/5 LD50 and 1/10 LD50 

methomyl for two weeks but the change was 

insignificant when compared with the control 

or dates group. Our results are parallel with the 

results reported by Saafi et al., (2011) who 

demonstrated that pre-treatment with DPE 

restored the liver damage induced by 

dimethoate, as revealed by inhibition of hepatic 

lipid peroxidation and enhancement of SOD 

and CAT activities. These results suggested 

that DPP act as a potent antioxidant. 

Hepatic enzymes (ALAT and ASAT) are 

markers for cellular damage. The results of this 

study of serum ALAT, ASAT, ALP, and GGT 

as well as TBIL enzymes activities in the 

groups intoxicated with 1/5 LD50 and 1/10 LD50 

methomyl for two weeks showed a significant 

increase when compared to the corresponding 

value of the control or dates groups. These 

results are in agreement with Zaahkouk et al. 

(2000); Patil et al. (2008); Djeffal et al., 

(2015). Hashish and Elgaml (2016) who 

studied the protective effect of nicotinic acid 

against the acute toxic effects induced by 

methomyl in albino rats. The present results 

showed a significant increase in the activities of 

ALAT, ASAT, and ALP in the serum of treated 

rats suggesting that methomyl might cause 

critical injury to the liver. This increase may be 

indicative of initial cell injury occurring 

associated with methomyl toxicity. Also due to 

changing in membrane permeability and loss of 

the functional integrity of the cell membranes 

in the liver leading to cellular leakage with 

generalized release of these enzymes from the 

cell. The increased levels of serum enzymes 

indicate a hepatocytic damage or necrosis. 

On the other hand ALAT, ASAT, ALP, and 

GGT as well as TBIL in the groups pre-treated 

with DPE for two weeks plus 1/5 LD50 and 1/10 

LD50methomyl and DPE for two weeks showed 

a significant decrease (p<0.05) when compared 

to the corresponding values of methomyl 

group. These results are in agreement with 

Bastway et al., (2008) and El Arem et al., 

(2014) who suggests that reduction in the 

serum enzymes activities by DPE may be due 

to by inhibition of hepatic lipid peroxidation or 

due to their phenolics and flavonoids contents. 

An important function of the serum protein 

is the maintenance of the normal distribution of 

the body water by controlling the osmotic 

balance between the circulating blood and the 

cells (Harper et al.,1977). Albumin values are 

associated with the function of hepatic cells 

(Muriel et al., 1992). The results in the present 

work showed a significant decrease in serum 

total proteins and albumin in rats intoxicated 

with 1/5 LD50 and 1/10 LD50 methomyl for two 

weeks. The decrease in serum protein and 

albumin might be due to the hepatocellular 

damage induced an imbalance between the rate 

of protein synthesis and the rate of its 

degradation in the liver after methomyl 

intoxication. Also, it might be due to severe 

loss through the urine in severe kidney disease 

(Hashish and Elgaml, 2016). These results are 

in agreement with Zaahkouk et al.,(2000); 

Sanagoudra and Bhat (2013). 

On the contrary, The levels of serum total 

proteins and albumin in groups pre-treated with 

DPE for two weeks plus 1/5 LD50 and 1/10 

LD50methomyl and DPE for two weeks showed    

a significant increase when compared to the 

corresponding values of methomyl group. 

These results are in agreements with Abdelaziz 

https://www.omicsonline.org/open-access/bedside-alarmin-neutrophiltolymphocyte-ratio-in-acute-kidney-injury-2161-0959-1000251.php?aid=75900
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and Ali (2014) who demonstrated that 

treatment of rats with aqueous DPE 

significantly improved the albumin and total 

protein after CCl4 induced liver damage. Also 

with Okwuosa et al., (2014) who demonstrated 

that treatment of rats with aqueous and 

methanolic DPE improved the thioacetamid-

induced liver damage represented by alterations 

in liver function parameters. Flavonoids have 

been reported to exert membrane stabilizing 

action. It is, therefore, likely that the flavonoids 

present in P.dactylifera extract could be 

responsible for the membrane stabilizing 

property. The significant reduction in mean 

serum albumin level of the thioacetamide group 

is as a result of thioacetamide-induced cellular 

toxicity which affected the synthetic capacity of 

the liver. Interestingly, date palm extract 

treatment preserved the synthetic capacity of 

the liver. Also, the results are inagreements 

with Said et al.,(2008); Abdelrahman et 

al.,(2012) and Hussein et al., (2015). 

Rats intoxicated with 1/5 LD50 and 1/10 

LD50methomyl for two weeks showed a 

significant decrease in RBCs, Hb, HCT and 

PLT when compared with the control or dates 

groups. The sereductions throughout the 

experimentation in RBCs, Hb, and HCT levels 

reflect acute exposure to methomyl which may 

induce normocytic normochromic anemia or 

could be attributed to the ability of the 

methomyl to cause acute extravascular 

hemolysis or it might be due to its ability to 

cause oxidative stress. It was thought that these 

changes were due to an increased rate of 

breakdown of red cells and/or the toxic effect 

of methomyl on bone marrow. The erythrocyte 

membrane was reported to be highly vulnerable 

in an oxidative stress condition because it 

contains high amounts of lipid, iron and is 

bathed in serum that has low antioxidant 

properties. Also, the reduction in Hb content 

may be due to an increased rate of breakdown 

of red cells and/or reduction in the rate of 

formation of RBCs. The results of WBCs and 

lymphocytes showed a significant decrease 

while a significant increase in neutrophils and 

eosinophils was observed when compared with 

the control group. Monocytes significant 

decrease in 1/5 LD50 and insignificant change 

in 1/10LD50 when compared with control or 

dates group. Basophils revealed in significant 

change. Erythropenia in rats treated with 

methomyl may arise due to depression of 

erythropoiesis the observed leukopenia found 

in treated rats suggest that the immune response 

of rats was suppressed. These results are in 

agreement with Zaahkouk et al.,(2000); 

Garget al., (2008); Mossa and Abbassy 

(2012) and Hashish and Elgaml (2016). 

On the other hand groups pre-treated with 

DPE for two weeks plus 1/5 LD50 and 1/10 

LD50methomyl and DPE for two weeks 

revealed a significant increase in RBCs, Hb, 

Hct and Plt, also showed a significant decrease 

in WBCs and observed enhancement in 

differential leucocytes when compared to the 

corresponding value of 1/5 LD50 and 1/10 LD50 

methomyl groups for two weeks. Significant 

increase observed in Hb and Hctvalue in group 

pre-treated with DPE for two weeks plus 1/10 

LD50methomyl and DPE for two weekswhen 

compared with group pre-treated with DPE for 

two weeks plus 1/5 LD50methomyl and DPE for 

two weeks. Wahab et al., (2010) showed 

elevation in hematocrit, RBCs, WBCs, 

hemoglobin concentration, lymphocyte and 

monocyte count; and reduction in neutrophil 

count after treatment rats with ethanolic DPE 

against hematotoxicity induced by lead he 

found also that. 

DPE besides having different 

pharmacological activities, also have 

hemopoietic activity, results of this study 

reveald Onuh et al., (2012)that level of RBCs, 

Hb, and PLT, count increased after 

administration of both extracts of aqueous and 

methanolic DPE. Total and differential count of 

WBCs did not differ significantly from the 

control group These results are in agreement 

with Said et al., (2008) and Ufelle et al., 

(2016) who showed that the effect of seed 

extract fractions of Phoenix dactylifera on 

Wistar rats after myelo-suppression on day 15, 

the myelo-suppressed and normal groups 



POSSIBLE EFFECT OF DATE PALM FRUIT EXTRACT … 43 

revealed dose and time-dependent significant 

increase in Hb, HCT, RBCs and total WBCs. 

CONCLUSION 

The remarkable amelioration of using date 

as a natural antioxidant in rats intoxicated with 

methomyl accompanied with significant 

improvements in biochemical and 

hematological parameters postulated a 

considerable protective role of dates against 

induction of oxidative stress and biochemical 

impairments observed after toxic exposure. 

RECOMMENDATION 

Date palm extract could have a potential 

benefit via protection of normal cells and 

tissues during toxic exposure. This study 

recommends the daily intake of 7 dates, as said 

by Prophet Mohamed –Peace Be Upon Him- 

which have potent antioxidant and 

hepatoprotective properties. Protection 

programs, including educational ones, on the 

appropriate use of insecticidess to minimize 

population exposures, as well as preventive 

health monitoring, are needed principally in 

developing countries. 

REFERENCES 

Abdelaziz, D. H. and Ali, S. A. (2014): The 

protective effect of Phoenix dactylifera L. seeds 

against CCl4-induced hepatotoxicity in rats. J. 

Ethnopharmacology., 155(1):736 –743. 

Abdel-Moneim, A. E.; Dkhil, M. A. and Al-

Quraishy, S. (2010): The redox status in rats 

treated with flaxseed oil and lead nduced 

hepatotoxicity. J.Biol. Trace Elem. 

Res.,143(1): 457-467. 

Abdel-Rahman, H. A.; Fathalla, S. I.; Mohamed, 

A. A.; Jun, H. K.and Kim, D. H. (2012): 

Protective effect of dates (Phoenix dactylifera 

L.) and licorice (Glycyrrhizaglabra) on carbon 

tetrachloride induced hepatotoxi city in dogs. J. 

Global Vete., 9(2): 184-191. 

Aebi, H. (1984): Catalase in vitro. methods in 

enzymology 105, Production Practices and 

Quality Assessment of Food Crops, 4: 121-

126 

Al-Qarawi, A. A.; Abdel-Rahman, H.; Ali, B. H.; 

Mousa, H. M. and El-Mougy, S. A. (2005): 
The ameliorative effect of dates (Phoenix 

dactylifera L.) on ethanol-induced gastric ulcer 

in rats. Ethnopharmacology., 93(3):313−317. 

Bashandy, M.A.; Abd-el-aal, A.M.; Ibrahim, D.F. 

and El-sharkawy, M.A. (2016):Protective 

effects of date palm extract as natural 

antioxidants on hepatotoxicity induced by 

Cerastes cerastes venom in albino rats. Int. J. 

Adv. Res., 4(3): 647-665. 

Bastway, A. M.; Hasona, N. A. and Selemain, A. 

H. (2008): Protective effects of extract from 

dates (Phoenix Dactylifera L.) and ascorbic acid 

on thioacetamide-induced hepatotoxicity in rats. 

Iranian  J. Pharmacol. Res., 7 (3): 193-201. 

Bergmeyer, H.U.; Horden, M. and Rej, R. (1986): 
Approved recommendation on international 

federation of clinical chemistry (IFCC) methods 

for the measurement of catalytic concentration 

of enzymes alanine aminotransferase. Clin. 

Chem. Clin. Biochem. 24(7): 481-495. 

Beutler, E.; Duron, O. and Kefly, B. M. (1963): 
Improved method for the determination of 

blood glutathione. J. Clin. Med., 61:882-888. 

Casas, S. and Muriel, P. (2015): Antioxidants in 

liver health. World J. Gastrointerology 

Pharmacutical Therapy, 6(3): 59-72. 

Djeffal, A.; Messarah, M.; Boumendjel, A.; 

Kadeche, L. and Feki, A. E. (2015): Protective 

effects of vitamin C and selenium 

supplementation on methomyl-induced tissue 

oxidative stress in adult rats J.  

Toxic.Industrial. Health, 31(1):  31-43.  

Doumas, B. T.; Watson, W. A. and Biggs, H. G. 

(1971): Albumin standards and the 

measurement of serum albumin with 

bromocresol green. Clin. Chem. Acta, 31: 

87-96. 

El Arem, A.; Saafi, E. B.; Ghrairi, F.; Thouri, A.; 

Zekri, M.; Ayed, A. and Achour, L. (2014): 

Aqueous date fruit extract protects against lipid 

peroxidation and improves antioxidant status in 

the liver of rats subchronically exposed to 

trichloroacetic acid. J. 

physical.biochemistry.,70(2):451-464. 

El-Far, A.H.; Shaheen, H.M.; Abdel-Daim, M.M. 

and Mousa, S.(2016): Date Palm (Phoenix 

dactylifera): protection and remedy food.J. 

Nutraceuticals. and Food Sci.,(1):2-10. 

El-Missiry, M.A.; Fayed, T.A.; El-Sawy, M.R. 

and El-Sayed,A.A. (2007):Ameliorative effect 

of melatonin against gamma-irradiation-

induced oxidative stress and tissue injury. 

J.Ecotoxicol. Environ. Saf., 66(2): 278–286. 

Fatma, El.; Azza, A. A. and Reda, E.(2012): 

Biochemical and histopathological changes 

http://journals.sagepub.com/author/Feki%2C+Abdelfattah+el
http://nutraceuticals.imedpub.com/
http://nutraceuticals.imedpub.com/
https://www.researchgate.net/profile/Fatma_El-Demerdash2
https://www.researchgate.net/scientific-contributions/58550963_Azza_A_Attia
https://www.researchgate.net/profile/Reda_Elmazoudy


MOHAMED A. BASHANDY, et al. 
44 

induced by different time intervals of methomyl 

treatment in mice liver. J. Environ. Sci. 

Health., 47(12):1948-1954. 

Frederick, M.F. (2017): Insecticides toxicity 

profile: carbamate insecticides. Gainesville 

University of Florida Institute of Food and 

Agricultural., 1-51. 

Garg, D.P.; Kiran, R.; Bansal, A.K.; Malhotra A. 

and Dhawan D.K. (2008): Role of vitamin E in 

mitigating methomyl induced acute toxicity in 

blood of male Wistar rats. Drug 

Chem.Toxicol., 31: 487-499. 

Gil, H.W.; Jeong, M.H.; Park, J.S.; Choi, H.W. 

and Kim. S.Y. (2013): An outbreak of food 

borne illness due to methomyl insecticides 

intoxication in Korea. J. Korean Med. Sci., 28: 

1677-1681. 

Halliwell, B.; Gutteridge, J.M. and Cross, C.E. 

(1992): Free radicals, antioxidants, and human 

disease: where are we now? J. Lab. Clin. 

Med., 119(6): 598-620. 

Harper, H.A.; Rodwell, V.W. and Mayes, P.A. 

(1977): In review of physiological 

chemistery.18th ed. Lange Medical Publication. 

Marzen Company Limited. Los Altos. 

California., USA. 328-335. 

Hashish, E.A. and Elgaml, S.A. (2016): Role of 

nicotinic acid in mitigating methomyl induced 

acute toxicity in albino rats. J. Clin. Exp. 

Path., 6(2):1-6. 

Heikal, T.M.; Mossa, A.H.; Ibrahim, A.W. and 

Abdel-hamid, H.F. (2014): Oxidative damage 

and reproductive toxicity associated with 

cyromazine and chlorpyrifos in male rats: The 

protective effects of green tea extract. Res. 

J.Envi. Toxic., 8: 53-67. 

Hussein, A. M.; El-Mousalamy, A. M. D.; 

Hussein, S. A. M. and Mahmoud, S. A. 

(2015): Effects of palm dates (phoenix 

dactylifera L) extracts on hepatic dysfunctions 

in type 2diabetic rat model. World J. Pharm. 

Pharmaceu. Sci., 4(7): 62-79. 

Kakkar, P.; Das, B. and Viswanathan, P. N. 

(1984): A modified spectrophotometric assay 

of superoxide dismutase. Indian J. Biochem. 

Biophys., 21(2): 130-132. 

Lee, B.K.; Jeung, K.W.; Lee, H.Y. and Jung Y.H. 

(2011): Mortality rate and pattern following 

carbamatemethomyl poisoning. Comparison 

with organophosphate poisoning of comparable 

toxicity. J. Clin. Toxi., 49(9): 828-833. 

Mallhi, T.H.; Qadir, M.I.; Ali, M.; Ahmad, B.; 

Khan,Y.H. and Rehman, A. U. (2014): Ajwa 

date (Phoenix dactylifera): an emerging plant 

pharmacological research. Pakistan j. pharma. 

sci., 27 (3):607-616. 

Maulood, K.A. and Shekha, G.A. (2017): Study of 

effect of methomylon some hematological, 

biochemical parameters and histological 

changes in male albino rats. J. Diyala Pure 

Sci., 13(2):235-253. 

Montgomery, H.A.C. and Dymock, J. (1961): The 

determination of nitrite in water analyst. J. 

Educ. Sci., 86, 414-416. 

Mossa, A.H. and Abbassy, M.A. (2012): Adverse 

Hematological and biochemical effects of 

certain formulated insecticides in male rats. Re. 

J. Environ. Toxico., 6(4):    160-168. 

Muriel, P.; Garciapina, T.; Perez-Alvarez, V. and 

Mourelle, M. (1992): Silymarin protects 

against paracetamol-induced lipid peroxidation 

and liver damage. J. Appl. Toxic., 12 (6):439-

442. 

Okwuosa, C. N.; Udeani, T. K.; Umeifekwem, J. 

E.; Onuba, A. C.; Anioke, I. C. and 

Madubueze, R. E. (2014): Hepatoprotective 

effect of methanolic fruit extracts of Phoenix 

dactylifera (Arecaceae) on thioacetamide-in 

ducdliver damage in rats. American. J. 

Phytomedicine Clinical Therapeutics, 2(3): 

290-300. 

Onuh, S. N.; Ukaejiofo, E. O.; Achukwu, P. U.; 

Ufelle, S. A.; Okwuosa, C. N. and 

Chukwuka, C. J. (2012): Haemopoietic 

activity and effect of crude fruit extract of 

Phoenix dactylifera on peripheral blood 

parameters. Int. J. Biol. Med. Res., 3(2): 1720-

1723. 

Patil, A. J.; Patil, J. A.; Sontakke, A.V. and 

Govindwar, S.P. (2008): Effect of methomyl 

on hepatic mixed function oxidases in rats. 

Indian  J. Pharmaceu., 40(4):158-163. 

Rai, D.K. and Sharma, B. (2007):Carbofuran-

induced oxidative stress in mammalian brain. 

J.Mol. Biot., 37(1): 66-71. 

Saafi, E.B.; Louedi, M.; Elfeki, A.; Zakhama, A.; 

Najjar, M.F.; Hammami, M. and Achour L. 

(2011): Protective effect of date palm fruit 

extract (Phoenix dactyliferaL.) on dimethoate 

induced oxidative stress in rat liver. J. Exp. 

Toxicol. Pathol., 65(5):       433-441. 

Said, N. A.; Galal, S. A.; Mohammed, Z. Y. and 

Nada, A. A. (2008): Protective effects of 

dietary dates against the toxicity of mercuric 

chloride in male albino rats. Egypt. J. Comp. 

Path. Clinic. Path., 21(4): 29–57. 

Sameeh, A. M.; Abdel-Tawab, H. M. and Tarek, 

M.H. (2009): Effects of methomyl on lipid 

http://www.ncbi.nlm.nih.gov/pubmed/18850358
http://www.ncbi.nlm.nih.gov/pubmed/18850358
http://www.ncbi.nlm.nih.gov/pubmed/18850358
http://www.ncbi.nlm.nih.gov/pubmed/18850358
http://www.ncbi.nlm.nih.gov/pubmed/24265535
http://www.ncbi.nlm.nih.gov/pubmed/24265535
http://www.ncbi.nlm.nih.gov/pubmed/24265535
http://www.ncbi.nlm.nih.gov/pubmed/24265535
http://scialert.net/abstract/?doi=rjet.2014.53.67
http://scialert.net/abstract/?doi=rjet.2014.53.67
http://scialert.net/abstract/?doi=rjet.2014.53.67
http://scialert.net/abstract/?doi=rjet.2014.53.67
http://scialert.net/abstract/?doi=rjet.2014.53.67
http://www.ncbi.nlm.nih.gov/pubmed/21981724
http://www.ncbi.nlm.nih.gov/pubmed/21981724
http://www.ncbi.nlm.nih.gov/pubmed/21981724
http://www.ncbi.nlm.nih.gov/pubmed/21981724
https://www.researchgate.net/journal/1998-3751_Indian_Journal_of_Pharmacology
http://www.ncbi.nlm.nih.gov/pubmed/17914167
http://www.ncbi.nlm.nih.gov/pubmed/17914167
http://www.ncbi.nlm.nih.gov/pubmed/17914167


POSSIBLE EFFECT OF DATE PALM FRUIT EXTRACT … 45 

peroxidation and antioxidant enzymes in rat 

erythrocytes: In vitro studies. J.Toxic. Indus. 

Health., 25(8): 557–563. 

Sameeh, A. M.; Mostafa, A. A. and Hassan A. S. 

(2017): Zinc ameliorate oxidative stress and 

hormonal disturbance induced by methomyl, 

abamectin, and their mixture in male rats. 

J.Toxics., 5(4): 37-45. 

Sanagoudra, N. and Bhat, U.G. (2013): Carbaryl 

induced changes in the protein and cholesterol 

contents in the liver and muscle of marine 

benthic fish, Mugilcephalus. Am. J. Bioch.,  

3(2): 29-33. 

Santhosh, M. S.; Sundaram, M. S.; Sunitha, K.; 

Kemparaju, K. and Girish, K. S. (2013): 

Viper venom induced oxidative stress and 

activation of inflammatory cytokines:            a 

therapeutic approach for overlooked issues of 

snakebite management. J. Inflamm. Res., 

62(7): 721-731. 

Saris, N.E. (1987): Revised international federation 

of clinical chemistry (IFCC) method for 

aspartate aminotransferase. Clin. Chem., 24: 

720-721. 

Satoh, K. (1978): Serum lipid peroxide in 

cerebrovascular disorders determined by a 

new colorimetric method. Clin. Chim. Acta., 

90:37-43. 

Sheikh, B. Y.; Elsaed, W. M.; Samman, A. H.; 

Sheikh, B. Y. and Ladin, A. M. (2014): Ajwa 

dates as a protective agent against liver toxicity 

in rat. J. European Scient., 3: 358–368. 

Szasz, G.; Persijn, J. P. and Coll, E. (1974): 
Kinetic Method for quantitative determination 

of gammaglutamyl transpeptidase. J. Clin. 

Chem. Clin. Biochem.,12:228-235. 

Tietz, N. W., Rinker, A. D., and Shaw, L. M. 

(1983): international federation of clinical 

chemistry (IFCC) methods for the measurement 

of catalytic concentration of enzymes alkaline 

phosphatase Part 5. J.Clin. 

Chem.Clin.Biochem., 21: 731-748. 

Tijani, O.; Nurah, T.; Hauwa, T. and Pauline, E. 

(2017): Effects of date fruit extract on 

paracetamol induced nephrotoxicity in wistar 

rats. J. Bioch. Res.,11 (4): 18-21. 

Tokuda, K. and Tanimoto, K. (1993): New 

method of measuring serum bilirubin using 

vanadic acid. Japanese. J. Clin. Chem., 

22(2): 116-122. 

Ufelle, S.A.; Achukwu, P.U. and Ghasi, S.I. 

(2016): Myelo-protective and haematopoietic 

effects of seed extract fractions of 

phonixdactyliferain wistar rats. African J. 

pharmacy and pharmaco., 10 (44):936-944. 

Vanscoy, A.R.; Yue, M.; Deng, X. and 

Tjeerdema, R.S. (2013): Environmental fate 

and toxicology of methomyl. In Reviews of 

Environm. Contam. Toxicol., 222:93-109. 

Vinson, J.A.; Zubik, L.; Bose, P.; Samman, N. 

and Proch, J. (2005): Dried fruits:  excellent in 

vitro and in vivo antioxidants. J. Am. Coll. 

Nutr. 24(1): 44-50. 

Wahab, A. A.; Mabrouk, M. A. A.; Joro, J. M.; 

Oluwatobi, S. E.; Bauchi, Z. M. and John, 

A. A. (2010): Ethanolic extract of Phoenix 

dactyliferaL. prevents lead induced 

hematotoxicity in rats. Cont. J. Biomed. Sci., 

4: 10-15. 

Waret, T.; Supap, S.; Kanokporn, S. and 

Monruedee, C. (2017): Lethal and sublethal 

effects of a methomyl-based insecticide in 

Hoplobatrachus rugulosus J. Toxicol. Pathol., 

30(1): 15–24. 

Weichselbaum, T.E. (1946): An accurate and rapid 

method for the determination of proteins in 

smal amounts of blood serum and plasma. Am. 

J. Clin. Path., 10: 40-49. 

Zaahkouk, S.A.M.; Helal, E.G.E.; Abd-Rabo, 

T.E.I. and Rashed, S.Z.A. (2000): Carbamate 

toxicity and protective  effect of vit. A and vit.E 

on some biochemical aspects of male albino 

rats. The Egypt. J. Hospital Medic., 1:60 -77. 

Zeljezic, D. and Garaj-Vrhovac, V. (2001): 

Chromosomal aberration and single cell gel 

electrophoresis (Comet) assay in the 

longitudinal risk assessment of occupational 

exposure to insecticidess. J. Lab Mutagenesis, 

16(4):359-363. 

 

 

 

 

 

 

 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5750565/
http://link.springer.com/chapter/10.1007%2F978-1-4614-4717-7_3
http://link.springer.com/chapter/10.1007%2F978-1-4614-4717-7_3
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwjyxOz_uqfbAhUBCZoKHVP9CJ0QFggyMAI&url=https%3A%2F%2Fwww.springer.com%2Fgp%2Fbook%2F9783319235721&usg=AOvVaw3FbXOh91zCehaS5XoRk6Kw
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwjyxOz_uqfbAhUBCZoKHVP9CJ0QFggyMAI&url=https%3A%2F%2Fwww.springer.com%2Fgp%2Fbook%2F9783319235721&usg=AOvVaw3FbXOh91zCehaS5XoRk6Kw
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saenphet%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28190921
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5293688/
http://www.ncbi.nlm.nih.gov/pubmed/11420406
http://www.ncbi.nlm.nih.gov/pubmed/11420406
http://www.ncbi.nlm.nih.gov/pubmed/11420406
http://www.ncbi.nlm.nih.gov/pubmed/11420406
http://www.ncbi.nlm.nih.gov/pubmed/11420406
http://www.ncbi.nlm.nih.gov/pubmed/11420406


MOHAMED A. BASHANDY, et al. 
46 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 الملخص العربى

التجربذ  لتييذيم الذ ال الئىذلمس لمصذتلتم التمذر لمذل منتئمذد تذل تسذل اد للجصذ ن اذ  الجذرجاع المصذمم  بجر ذلد  هتم تصميم هذ 

( تل الجر   نصف المميت  تل تل ن الميثئتيل )جمل ن سلت (. تصبب الصم فذس تيييذراد تتجم / ججم 3.4,  تتجم / ججم 6.8تلتتف  )

(, بللإاذلف  الذس GSH( اترجيذز  الجتئتلاذلمئع الملتذز  )CAT( اج لك إنزمم الكتلليز)SODااجصي    مصميئتيز)إنزمم الصئبر فس

( التس تع  بمثلبذ  تشرذر سجصذ ن الذ هئع ا مسذل ترجيذز اجصذي  TBARSتصتئى ترجيز المئا  المتفل ت  تع حمض الثيئبربتيئلمك )

الكب  )اسنزمملد النلىت  لمجمئ   استذيل, اسلبيذئتيل, البذراتيل الكتذس, إنذزمم  إلس جلك تيير فس اظلمف (. ابللإالف NOالنيترمك )

 ( ا بعذض ىيلسذلد الذ ل المتمثتذ  فذس  ذ  (GGT( انلىتذ  البيبتيذ  ملتذل متئتلتيذل(TBIL, الصفراء الكتي (ALP)الفئسفلد اليتئى 

 يذذ ن , المتعذذل  د ,  ذذ   الصذذفلمة ال تئمذذ  , ترجيذذز, التمفلامذذلد , الئحWBCsخلامذذل الذذ ل البيسذذلء  جذذراد الذذ ل النمذذراء , ا ذذ  

 HCT .ا الهيملتئجرمت Hb الهيمئمتئبيل

مذرال , اتذم تئ مذع  5±  125( تذل ججذئل الجذرجاع البيسذلء امتذرااز الذئ ع بذيل 42تمت ه ه ال لاس  بإستل ال إانذيل ا  لبعذيل )

 ئ   تنتئى  تس ست  حيئانلد في  ىفلص تنفصت ..لتمعللج  اتتطتبلد التجرب ,جل تجم ل  تجمئ لد افي 7النيئانلد فس 

 : هى المجموعات هوهذ

 المجمئ   اسالس:المجمئ   السلبط  تي م   ل م  لم ن  لبع   سلبيع.                                         -1

مذم  1 سبئ يل تم إ طلء تصتلتم التمر  ل طرمق الفذم )  المجمئ   الثلني : تجمئ   الجرجاع المجر    بمصتلتم التمرلم ن-2

 / ججم/ مئل(.

 1 سلبيع تم إ طلء تصتلتم التمر  ل طرمق الفم )   لبع  المجمئ   الثللث  : تجمئ   الجرجاع المجر   بمصتلتم التمرلم ن -3

 .مم / ججم/ مئل(

 .تل الميثئتيل لم ن  سبئ يل( تتجم / ججم 6.8)لهل التس تم إ طلمهل مر   تي ا تجمئ   الجرجاع المجمئ   الرابع  : -4

 .تل الميثئتيل لم ن  سبئ يل( تتجم / ججم 3.4)التس تم إ طلمهل مر   تي الهل  تجمئ   الجرجاع الللتص  : المجمئ   -5

م / ججذم/ مذئل( اذم مذ 1 سذبئ يل تيذ الهل) تجمئ   الجرجاع التس تم إ طلمهل مر   اىلميد تذل التمذر لمذ ن المجمئ   الصل س  : -6

 .تع التمرلم ن  سبئ يل اخرمل(تتجم / ججم 6.8)بجر   تي الهل إ طيت الميثئتيل

مذم / ججذم/ مذئل( اذم  1 سذبئ يل تيذ الهل) تجمئ   الجرجاع التس تم إ طلمهل مر   اىلميذ  تذل التمذر لمذ ن المجمئ   الصلبع  : -7

 .مرلم ن  سبئ يل اخرملتع الت(تتجم / ججم 3.4)بجر   تي الهل إ طيت الميثئتيل

 لخصت نتائج هذه الدراسة على النحو التالى:

,  TBARS ,NO ,ALAT ,ASAT ,ALP ,GT ظهرد النتلمج النللي  لتييلسلد ال تئم  ا البيئجيميلميذ   مذل ن تتنئظذ  فذي )

TBIL  يللن  بللمجمئ   السلبط تل الميثئتيل  لم ن  سبئ يل ت( تتجم / ججم 3.4,  تتجم / ججم 6.8)( , بع  التصمم بللجر. 

اترجيذذز  (SOD)ا الصذذئبر  اجصذذي   مصذذميئتيز ( (CATإنزمم الكتذذلليز تذذس العكذذ  تذذل جلذذك ,  ظهذذرد ال لاسذذ  نيذذم تعنذذئى فيذذ

( تذذل تتجذذم / ججذذم 3.4,  تتجذذم / ججذذم 6.8)بعذذ  التصذذمم بللجر ذذ   اسلبيذذئتيل( (, البذذراتيل الكتذذس,GSHالجتئتلاذذلمئع الملتذذز )

 .بئ يل تيللن  بللمجمئ   السلبط تم ن  سالميثئتيت

 , (Hb) الهيمئمتذذئبيل,(R.B.Cs)جذذراد الذذ ل النمذذراء (ا ظهذذرد الييلسذذلد ال تئمذذ  إنلفذذلف تعنذذئى فذذي بعذذض الييلسذذلد

 6.8)االللامذذل التيمفلامذذ . بعذذ  التصذذمم بللجر ذذ (WBCs(, خلامذذل الذذ ل البيسذذلء )PLT(, الصذذفلمة ال تئمذذ  )HCTالهيملتئجرمذذت )

 .لم ن  سبئ يل تيللن  بللمجمئ   السلبط   ( تل الميثئتيلتتجم / ججم 3.4 , تتجم / ججم

مذئل( لمذ ن  سذبئ يل بللإاذلف  إلذس  مذم / ججذم 1بمصذتلتم التمذر بجر ذ  ) ل   ع الجرجاع المعللج  تصذبي ل  جمل اانت ال لاس   مس

 اظهرد مئل( لم ن  سبئ يل / مم / ججم 1  )تع تصتلتم التمر بجر  ( تل الميثئتيلتتجم / ججم 3.4,  تتجم / ججم 6.8)الجر  

 مل ن تعنئم  فس     جراد ال ل النمراء , ترجيز الهيمئمتئبيل , الهيملتئجرمت,     الصفلمة ال تئمذ  خلامذل الذ ل البيسذلء تيللنذ  

تنصذل تتنذئظ فذس  حذ  بللإاذلف  إلذس جلذك ,( تذل الميثئتيل.تتجذم / ججذم 3.4,  تتجم / ججم 6.8)تع المجمئ   المصمم  بجر   

 (SOD)ا الصذئبر  اجصذي   مصذميئتيز ( (CATانزمم الكتذلليزالييلسلد البيئجيميلمي  لتكب  اإمسل تنصل فس المذئا  المسذل ن للجصذ ن

 (.GSHاترجيز الجتئتلالمئع الملتز  )

 


