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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.

Keywords: Dimethoate, Female Mice, Ovary Hormones, DNA Concentration, Fetuses.
Citation: Sasi S, Alghoul N, Mohamed F, EL Mabrouk Z, El Jaafari H, Tunsi H, Saadawi W, Prastiya R. Effect of
Dimethoate insecticide on Female Mice and Their Fetuses. Khalij-Libya ] Dent Med Res. 2024;8(1):46-51.
https://doi.org/10.47705/kjdmr.248107
Received: 09/01/24; accepted: 28/02/24; published: 02/03/24
Copyright © Khalij-Libya Journal (KJDMR) 2024. Open Access. Some rights reserved. This work is available
under the CC BY-NC-SA 3.0 IGO license https://creativecommons.org/licenses/by-nc-sa/3.0/igo
e Bylacad) dshl (3 Cogiaadl U3 § Loy (OPIS) Lganll &) 9o s gall Lol Slasal] pusid (Bluadly duals!
odd iU dalall dxally de gl gudl @laill e 8yl HBT ) ) ,Siall galusiv] (531 489 (Al 85U | B3I
Jsaliwdl Glgi ey paskwdl il § G953l pansl 38555 LYl e (DM) Coghonld! 50 o ] &yl
0 0.2 90.1) Wl &3l de gammall sl i § 3laall gzl 315 jlade slo ajllac] @iy 8ylar—udl de gozro
(12 2) Ay dolaall p& 55SHI xo Cogiaslll dolaall LY aubg @3 pbT 7 8ua) Jlsill e (slaido sbo Jo 100 / DM
99 1SUlg 2yl cpmluadl sl @3 cde gaza S oo L) 6 Ji89 0 (5 B3Il deyadl sllac] LT 7 day .zl
& sino Lplassl glual oyl gl anes 5 5 (DNA) 59531 aacnll 5555 a3 S egpnesall g (ol
caslall de gazmolb &)lie dlolaadl OLAA! Gl § S99l paesd! 18359 Jgaaliwdl 09038 (S g cpaluall cdSII Oligl
Blall Casganid] U313 DM o> of b ) . &Sl dud! Yl sue eUiSh LYl oligl 8 s olais cdasol S
s L LYY G5 paamd) 165 sl iedl O3ard Slgine oamall 039 e G dl all 7 8l LR &) 3
A el Oldasald Wbl plasesdl e Jalisl] A glmag Y1 dAxdBal Lol 48T 3o plusciul JsadYl oo cclld cdizY)

Sasi et al. Khalij | Dent Med Res. 2024,8(1):46-51 46


http://journals.khalijedental.com.ly/index.php/ojs/index
mailto:Samira_18_3@yahoo.com
https://doi.org/10.47705/kjdmr.248107
https://creativecommons.org/licenses/by-nc-sa/3.0/igo
https://orcid.org/0000-0002-9436-8548

elSSN:2708-888X
http://journals.khalijedental.com.ly/index.php/ojs/index

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.
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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

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
difference (P < 0.05) in DNA
concentration between the treated groups and the

statistical

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.

exposed to DM.
Groups Bo}dy Uterus Ovary liver
weight
16.6 +
GI 615 0.02+0.01 0.09+0.07 | 0.78+0.39
GII 13'8?4 0.03 +0.02 0.04£0.03* | 0.65+0.24*
GII 12'2’? 0.02 £0.01 0.02+£0.02* | 0.32+0.16*

Groups Body weight No of live Body length
(8) fetuses (cm)
GI 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
GII 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).

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.

“(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
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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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