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ABSTRACT 
 

Background and objectives. Organophosphate insecticides (OPIs) including dimethoate are used in agriculture to control 

the insect pests, increasing the productivity, their frequent use has resulted in detrimental effects on biological systems and 

public health. This study aimed to evaluate the effect of dimethoate (DM) on fetuses, DNA concentration in ovarian tissues and 

levels of estradiol and progesterone in female mice. Methods. Female mice were divided into three groups: Group I, serve as 

control and was given distilled water intraperitoneally, while Group II and III were given (0.1- & 0.2-ml DM/100 ml distilled 

water) respectively for 7 days. Two treated females were housed with one untreated male for mating.   After 7 days of the last 

dose, 6 female mice of each group were weighed and killed. The ovaries, uteri and liver were extracted and weighed, and 

ovarian hormones were measured. Also, DNA concentration in each ovary was determined. Results. The results showed a 

significant decrease in the weights of the liver and ovaries, the level of estradiol hormone, and DNA concentration in the 

ovary of treated mice as compared to those from the control group. Also, significant changes were observed in the weights of 

fetuses as well as the number of live fetuses. Conclusion. We found that administration of DM intraperitoneally to female 

mice for 7 days has influences on ovary weight, estradiol levels, and DNA concentration as well as its impact on the fetuses, 

therefore, it is better to use safer methods for control the pests and avoid increased use of pesticides. 
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س         الخلفية والأهداف. 
ُ
وس الية       ية وست ي ذلك الديمث و( OPIsالعض       وس    تخدم المبيدات الحش      ف

ي الز اعس للس      ي    ع   بما ف 
ت ف 

وسز ادواا  ااجتا،يسز اأد  اس ا    تخدامتا المت    ر  ارا  لى   ا   ع  اللوج الباةلة،يس االة   حس العامس   دفت       الآفات الحش   ف
ي  نس                 س الم  ايض( ع  الأ،ل س ا   DMت  ال دايمث و  ل د ا                 س ر    ايج    ر   ا

اا ة    ك    الحمض اللةاي ف  امس               ت و ات ا                   
ار    ي رج ا  الي  

ار ف  ا،س               ت   رقاال ر
ُ
ار ر  رم  م مةع اتك الم مةع س الأا ز   اج ت بمث ابس  الددااةددددددددددددددة  ط    ج   س               يج رج ا  الي  

ي الت  وف  م مةعس الس               ي    ا ج رع اخ ا ما  م    اا    
ي حي    ع يت الم مةعس الثاجيس االثالثس    زالة               ياف 

م    2 0ا   1 0ف 
100 / DM     1ك  2ملس بنس       س  ال كة  غ   المعا بالدايمث وت مثالى      ث ااجا  المعاملس   ج   يام    7م  ما  م   ( ع  التةا ي لمد  )
ااج  بع د  ال حج االك  د اادجتا  ز  ج ا                تخ اج الم  ايضز  م      م مةع س ا رج   6ال  ع س الأ    ز  ج ادر اأت    رع  ا    ي ام م    7لل   

ي     مبيض   (DNA)   م ا  ج  ح دي د   ك    الحمض اللةايز  اأي ا    مةج ات المبيض
 مالنتدئج ف 

 
ي     ظت ت اللت اج  اجخي الى               ا

 ف 
 
عل وا

ي م  ادار الك دز الم ايضز  
اا ة  ا  ك    الحمض اللةاي ف 

ار المعاملسمس تةس   مةر ا      ز  م ا جس بالم مةعس الض اب س   ايض الي  
ي  ادار الأ،ل س اك  ل ك ع دا الأ،ل س الحي س  

ات كب    ف  ي الت  وف  اا      DMل  د ا، دج ا  ر ح       الخدئمةدة م ا لةحو ت  ر  
  الة               ياف 

ي رجا  
ارف  اا ة ز   ك    الحمض اللةاي    مس    ت وات يام له   ر   ع  ادر المبيضز    7لمد     الي  

ع   ا ه  ت ر   لى    افس لباا   مةر ا        
ايد للاجا لمكافحس الآفات امحاالس الت لي  م  م  الأفض  ا تخدام ط ق  ك ر  مالأ،لسز ل لكز  وس  ا  تخدام الم     مبيدات الحشف
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INTRODUCTION 

Pesticides are one of the most detrimental chemicals 

liberated in the environment in an unplanned 

manner [1]. They have negative effects on animals 

and humans [2]. These effects may occur directly 

through bioaccumulation or indirectly via the food 

chain. Pesticides also have the ability to inhibit 

enzyme activity causing oxidative stress [3]. 

Organophosphate insecticides (OPIs) are used in 

agriculture to control the insect pests, increasing the 

productivity and quality of agricultural products. 

However, their frequent use has resulted in 

detrimental effects on biological systems and public 

health [4].  

OPIs have been found to induce histopathological 

and biochemical changes in different tissues like 

liver [5], kidney [6], pancreas [7] and testes in mice 

[8]. Some studies reported that OPIs are potent 

inhibitors of acetyl cholinesterase [9] and may cause 

oxidative stress leading to the production of large 

amounts of free radicals [10, 11]. These free radicals 

are toxic and intensively combined with 

macromolecules causing damage to various organs 

[12]. Dimethoate (DM) is an organophosphorus 

pesticide, that is commonly used to control pests 

that affect fruit, vegetables and agricultural crops 

[13, 14]. However, DM products can be toxic to 

higher vertebrates through inhalation, ingestion 

and dermal absorption [15], and can cause blockage 

of neuromuscular transmission [16].  

Several studies indicated that exposure to DM can 

led to   defects in fetuses of female mice [16], as well 

as infiltration in the liver of chick embryos [17]. It 

can also have an effect on many organs such as the 

brain [18], and the ovary [19]. In addition, DM has 

been found to induce DNA damage in mice bone 

marrow [20]. Histopathological lesions of DM were 

observed in seminiferous tubules of rats and mice 

[21, 22], as well as in the liver and kidney [23].  

There are few studies on the effect of DM on female 

mice; Therefore, the aim of this work was to 

investigate the impacts of DM which is extensively 

used in many agricultural areas in Libya on ovary 

hormones, fetuses and DNA concentration in 

ovarian tissues 

 

METHODS 

Chemicals  

DM (40% EC, good quality, Germany) was 

purchased from Soliman Khater market 

(Tripoli/Libya) in a plastic bottle (250 ml) and it was 

used for preparing the required doses. The working 

solution was prepared weekly and maintained in 

dark bottles at room temperature (25 c°). 

 

Experimental animals and treatments 

Thirty-six female mice weighing (17-20 g) were 

used in this study, all animals were housed in 

standard plastic cages at the animal house, Faculty 

of Science, University of Tripoli. Mice were divided 

into three groups (n=12 per group) and treated as 

follows: Group I: served as control and received 

distilled water intraperitoneally for 7 days. Group II 

and III: given intraperitoneally (0.1- & 0.2-ml 

DM/100 ml distilled water) respectively, for 7 days. 
 

Sampling  

After 7 days of the last dose, 6 mice from each group 

were weighed and killed, ovaries, uteri and liver 

were extracted and weighed, then kept in 10% 

formalin. 
 

Measurement of Progesterone and Estradiol  

Blood samples were collected from the facial veins 

of all mice, after that, the hormones were measured 

by ELISA technique. 
 

Measurement of DNA concentration in ovarian 

tissues 

Ovaries from the control and treated groups were 

kept at (- 80 C°), then, DNA was extracted using QI 

Aamp DNA mini kit (Qiagen), after that, DNA 

concentration was measured by Nano drop device. 
 

Fertility test 

For mating, treated females were put with 

untreated males (2:1) in a cage overnight. Then, 

mating was confirmed by vaginal plug and they 

were marked as gestation day zero. On 18 day of 

gestation, pregnant mice were killed and the fetuses 

were removed from the uterus. The number of live 

fetuses was determined and their weight and length 

were recorded. 

http://journals.khalijedental.com.ly/index.php/ojs/index
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Statistical analysis   

The obtained data were analyzed using SPSS 

(version 20). One-way analysis of variance 

(ANOVA) and post hoc Duncan’s test were used for 

comparisons between treated groups and the 

control. The results were expressed as mean ± 

standard deviation (mean ± SD). P < 0.05 was 

considered statistically significant. 
 

Ethical approval  

Ethical approval of dealing with mice in this study 

was carried out according to the guidelines of the 

Ethics Committee of University of Tripoli (Ref No; 

SREC 16-2022). 
 

RESULTS 
No mortality was observed among the animals 

during the experimental. 

 

Effect of DM on body and some organs weight. 
As can be seen from Table 1, there is no significant 

difference (P>0.05) in the mean body and uterus 

weight in treated mice as compared to the control. 

A significant decrease (P<0.05) in ovary and liver 

weights was observed in the treated groups when 

compared with the control group 
 

Table 1. Body and some organs weight of female mice 

exposed to DM. 

Groups 
Body 

weight 
Uterus Ovary liver 

G I 
16.6 ± 

6.15 
0.02 ± 0.01 0.09 ± 0.07 0.78 ± 0.39 

GII 
13.02±4 

.03 
0.03 ± 0.02 0.04± 0.03* 0.65± 0.24* 

G III 
10.02± 

2.61 
0.02 ± 0.01 0.02± 0.02* 0.32± 0.16* 

*(p<0.05) significantly different from control, values are expressed 

as (mean ± SD).  

 

 Effect of DM on progesterone and estradiol in 

female  

 mice.          

The results of this study revealed a significant 

decrease (P<0.05) in estradiol levels in the treated 

groups compared with the control, and non-

significant alterations were found in progesterone 

levels between the treated groups and control Table 

2.   

 

Table 2.  Progesterone and Estradiol levels in female mice 

exposed to DM. 

Groups Progesterone(ng/ml) Estradiol (pg/ml) 

G I (control) 1.04 ± 1.00 45.67 ± 24.12 

GII 0.67 ± 0.96 30.32 ± 25.89* 

GIII 1.01 ± 1.32 23.92 ± 3.83* 

*(p<0.05) significantly different from control, values are expressed 

as (mean ± SD). 
 

Effect of DM on DNA concentration extracted 

from ovaries.    

The findings of the current research showed a 

statistical difference (P < 0.05) in DNA 

concentration between the treated groups and the 

control group Table 3. 
 

Table 3.  DNA concentration extracted from the ovary in 

female mice exposed to DM.  

Concentration GI GII GIII 

DNA (ng/ul) 215.83± 210.12 105.24± 9.90* 98.84 ± 80.46* 

*(p<0.05) significantly different from control, values are expressed as 

(mean ± SD). 
 

Effect of DM on the fetuses 

The obtained results showed a significant difference 

(P<0.05) in the average body weight of embryos and 

the average number of live fetuses in treated groups 

as compared with the control. No significant 

changes in the body length of fetuses were observed 

Table 4. 
 

Table 4. Effect of DM on the fetuses. 

Groups 
Body weight 

(g) 

No of live 

fetuses 

Body length 

(cm) 

G I 1.23 ± 0.17 9.66 ± 0.07 1.95 ± 0.16 

GII 1.15 ± 0.21* 6.10 ± 0.53* 1.80 ± 0.14 

G III 1.07 ± 0.21* 5.80 ± 0.50* 1.64 ± 0.13 
*(P<0.05) significantly different from control, values are expressed 

as (mean ± SD). 

DISCUSSION  

This study was carried out to assess effects of DM 

on ovary hormones, fetuses and DNA concentration 

in ovarian tissues. 

The results demonstrated that DM had no effect 

body and uterus weights in treated females 

compared to the control females. This finding 

disagreed with previous studies which reported 

that DM caused a significant decline in the body 

weight of treated rats [24, 25] and mice [26, 27]. 

Additionally, a previous study found that treated 

http://journals.khalijedental.com.ly/index.php/ojs/index
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rats with DM caused a marked decline in the weight 

of the uterus [14]. This difference between the 

studies may be attributed to the treatment period, 

gender of the animals or the route of administration. 

DM reduced ovary and liver weights in treated 

females when compared to females in the control 

group. Similar results were obtained by Heikal et al 

[27] who found that treated rats with DM for 28 

consecutive days led to a decrease in liver weight. 

EL-Damaty et al [26] elucidated that treated rats 

with DM at a dose of (40 mg/kg daily) for 30 days 

created a decrease in liver weight. Abouamer et al 

[14] stated that Administering DM orally to 

pregnant mice in varying doses led to a decrease in 

ovary weight. 

DM revealed a significant decrease in estradiol 

levels in the treated groups compared with the 

control, and non-significant alterations in 

progesterone levels between the treated groups and 

control. Previous research indicated that diazinon 

(an organophosphorus pesticide) resulted in a 

reduction in the level of progesterone and did not 

produce any effect on estradiol hormone [28].  

Another study demonstrated that the 

administration of malathion to rats led to a 

significant decline in the level of progesterone [29]. 

ELham et al [12] found that female rats treated with 

malathion for 14 days led to a decrease in levels of 

estrogen hormone at the doses (10 & 20 mg/kg), 

while progesterone hormone showed a significant 

drop at all the used doses.  

A study by Zhou et al [30] stated that cypermethrin 

administration orally to female mice for 3 months 

caused disrupted the balance of estradiol and 

progesterone hormones. This reduction in estradiol 

levels may be due to damage to the histological 

structure of the ovary [29]. 

The findings of the current research showed a 

statistical difference in DNA concentration between 

the treated groups and the control group. Similar 

results were done by Dutta and Maxwell [31] and 

Kaur & Kaur [32] who revealed that 

organophosphorus pesticides can affect DNA. 

Another study demonstrated that acute and chronic 

exposure of rats to chlorpyrifos, methyl parathion, 

and malathion caused a marked DNA damage in 

tissues of the liver, brain, kidney and spleen [33]. 

Wang et al [34] elucidated that diazinon exposure 

led to DNA damage in granulosa cells in the ovary. 

Alam et al [35] stated that fenitrothion (an 

organophosphorus pesticide) raised the level of 

oxidative DNA damage in the cerebrum and spleen 

of male rats. Nazam et al [36] found that DM caused 

DNA damage led to the apoptosis of leukocytes. 

OPIs can generate large amounts of free radicals in 

a short duration which in turn cause oxidative 

damage to DNA bases and telomeric DNA [33, 37].    

The obtained results showed a significant difference 

in the average body weight of embryos and the 

average number of live fetuses in treated groups as 

compared with the control. No significant changes 

in the body length of fetuses were observed. These 

consequences were in agreement with the results of 

previous studies indicating that DM caused a 

reduction in the body weight of fetuses [14, 16, 21]. 

Other studies have showed that treatment of mice 

with DM led to a significant decline in the number 

of live fetuses [8, 38]. Sasi et al [39] illustrated that 

the administration of DM to pregnant mice during 

the organogenesis period did not produce any 

significant change in the mean body weight of 

fetuses. Ducolomb et al [40] indicated that diazinon 

and malathion have toxic effects on embryo 

development. This effect of DM may be due to its 

transferring via the placenta during gestation [15] 

and the production of free radicals which lead to 

embryos growth retardation and cell death [41]. 
 

CONCLUSION 

According to the results of this study, we can say 

that administration of DM intraperitoneally to 

female mice for 7 days has influences on ovary 

weight, estradiol levels, and DNA concentration as 

well as its impact on the fetuses, therefore, it is 

better to use safer methods for control the pests and 

avoid increased use of pesticides.  
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