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Abstract: The present study aimed to evaluate the Malathion pesticide on some neurotransmitter contents in
different brain areas of male albino mice. Also, the effect of Malathion pesticide on some liver enzymes in
treated mice representing glycolytic pathway as Hexokinase (HK), Pyruvatekinase (PK), Lactate dehydrogenase
(LDH) and Glucose phosphate isomerase (GPI) and liver function enzyme represented by Aspartate
aminotransferase (AST), Alanine aminotransferase (ALT), Acid phosphatase and alkaline phosphatase, were
studied. The results showed that the daily oral administration of Malathion pesticide caused a significant
decrease in neurotransmitter contents (NE, DA & GABA) in most of the tested brain areas (cerebellum, striatum,
cerebral cortex, hypothalamus, brain stem and hippocampus). The present results showed that significant
increase in glycolytic enzymes (PK, GPI and HK), Acid phosphatase and alkaline phosphatese (ALP) were
observed in both infected and treated infected groups, while LDH, AST and ALT enzymes activities showed
significant reduction. It was concluded that the pollution of the aquatic environment by Malathion pesticide,
would adversely affect on some neurotransmitter contents in different brain areas and the metabolism of male
albino mice.
Keywords: Malathion pesticide, Laboratory-bred strain Swiss albino male mice, Neurotransmitter contents
(NE, DA & GABA), Glycolytic enzymes (PK, GPI and HK).
INTRODUCTION
Many researchers are interested in the work of
pesticide residues on non-target organisms
evaluation. Some pesticides are highly persistent in
the environment, and can affect both aquatic and
terrestrial species [1].
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The organophosphate insecticides are one of the
world’s most commonly used compounds and,
because of this high use, they can be found both in
drinking water and in food [2-4]. According to
Pluth, et al. [5], farmers who deal directly with the
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organophosphate malathion might be exposed to an
up to 10 g/ml residual concentration.
Malathion is a pesticide, commonly used by
Egyptian farmers, so its removal from water sources
can become a very important issue [6]. Malathion
was studied on bagasse fly ashand found to be 0.006
umol/g. 02-01pdf. Malathion is an insecticide with
a neurotoxic action that causes insect death by
inhibiting the acetylcholinesterase enzyme [7].
Besides
their
neurotoxic
effects,
the
organophosphate insecticides can have other
properties irrespective of their anticholinesterasic
effects such as cytotoxicity, genotoxicity,
mutagenicity and carcinogenicity, which can affect
human beings [8, 9].
Are known to be pesticide exposure during
evolution might interfere with the natural
development of the nervous system and cause their
direct damage [10]. The central nervous system
(CNS) during development is particularly
susceptible to the toxic effects of xenobiotics [11].
The mechanism by which these effects occur is not
known but currently it is assumed that the
monoaminergic neurotransmitters play a role during
development, defined as “morphogenetic” [12, 13].
The cerebellum responsible for the voluntary
movement; pons and medulla oblongata, which
responsible acts the basic reflexive; striatum is
responsible for motor activity region of the brain.
The cerebral cortex is responsible for sensation
including the visual, auditory, olfactoryas well as
the motor coordination and association. Also be
responsible for the highest mental functions such as
the thinking, planning, memory, awareness, and the
hippocampus, this is the main area involved with the
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learning[14]. Brain stem is responsible for
integration of coordination of essential reflexive
acts such as swallowing, vomiting and respiration
[15].
It is known that DA is the major compound involved
in the control of the motor system. Bernardi and
Palermo-Neto [16] showed that locomotion and
rearing frequencies observed in an open field might
be used to detect drug-induced dopaminergic
interference. Locomotors activity as measured in the
open field appears to be associated with the
dopaminergic system [17].
Consequently, many of its residues are frequently
found in the environment. The aim of this study was
to determine the effects of the Malathion pesticide
on some neurotransmitter contents in different brain
areas of male albino mice. Also, the effect of
Malathion pesticide on some liver enzymes in
treated mice representing glycolytic pathway as
Hexokinase (HK), Pyruvatekinase (PK), Lactate
dehydrogenase (LDH) and Glucose phosphate
isomerase (GPI) and liver function enzyme
represented by Aspartate aminotransferase (AST) ,
Alanine aminotransferase (ALT), Acid phosphatase
and alkaline phosphatase.
MATERIALS AND METHODS
Pesticides
Malathion:
Malathion
[diethyl
(dimethoxythiophosphorylthio) succinate] (Fig. 1)
with molecular formula C10H19O6PS2 and
molecular weight of 330 g/mol was obtained from
ADWIA, Egypt. The solubility in water was 145
mg/L at 20 _C. Density 1.23 g/cm3, boiling point
156–157 _C at 0.7 mm Hg.
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Animals: Swiss albino male mice of 10 weeks old
with an average weight of 28.5±2.5 gwere obtained
from King Fahd Research Center, Saudi Arabia
were used. They were maintained in a wellventilated animal house. Mice were staying in a
large polypropylene cages with the free access to
food and drinking waters during the path advertising
experiment. Animals were housed in groups (5
animals/ group) and maintained under standard
conditions of temperature (23°C to 25°C), a relative
humidity of 65% to 86% and in a schedule of 12
hours of light and 12 hours of dark.
Animal Treatment: The animals were divided into
two groups (n=6) of equal number, The control
group (1) was orally and daily administered with
equivalent amount of the vehicle (distilled water)
for two weeks, the second group was given drinking
water with 1.28 mg/kg BW of Malathion] during
two weeks of oral and daily administration At the
ends of the experimental period (2 weeks), the mice
were sacrificed under diethyl ether anesthesia at
fasting state.
Effect
Malathion
Pesticide
on
Some
Neurotransmitter Contents in Different Brain
Areas of Male Albino Mice: In the experiment, the
head of six mice in each group cutting every week
until the end of a period of 2 weeks times. Mice
were killed by cutting the head in sudden designed
times. The brain quickly and accurately lifted then
dissected on the glass plate of dry ice according to
the method of Glowinski and Iversen [18] into the
following regions; cerebellum, striatum cerebral
cortex,
hypothalamus,
brain
stem
and
hippocampus. Brain tissue has been wiped dry with
the filter paper, weighed, wrapped in polyethylene
films and then in aluminum foil and rapidly frozen
in dry ice.NE and DA extracted and the estimated
brain tissue according to the method of Chang [19]
modified by Ciarlone [20]. GABA were extracted
and estimated in the brain tissues according to the
method of Sutton and Simmonds [21]. The
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fluorescence was measured in Jenway 6200
fluorometer.
Effect Malathion Pesticide on Some Enzme
Activity in Male Albino Mice: At the ends of the
experimental period (2 weeks), the mice were
sacrificed under diethyl ether anesthesia at fasting
state. The liver portion were taken and covered with
aluminum foil and stored at -20oc until used for
homogenization and biochemical assays.
On the day of each the following enzyme parameter
assay, one portion weighing 0.34g from each liver
aluminium package was taken and homogenizes in
2.5 ml of the specific recorded solution to give 10%
concentration and then used for assay. Similar
periods elapsed between homogenization and
enzyme was assayed in two livers from each group
on the same days.
All physiological parameters determined in this
study were determined spectrophometrically, using
reagent kits purchased from Bio Merieux Company,
France.
Hexokinase (HK) was assayed according to the
method of Uyeda and Racker [22]. Pyruvatekinase
(PK) was assayed according to the method of
McManus and James [23] Lactate dehydrogenase
(LDH) activity was measured spectrophometrically
according to the method of Cabaud and Wroblewski
[24]. Glucose phosphate isomerase (GPI) was
measured using the method of King [25].
Aspartate aminotransferase (AST) and Alanine
aminotransferase (ALT) activities were determined
according to the method of Reitman and Frankel
[26]. Acid phosphatase and alkaline phosphatase
activities were determined according to Fishman
and Ferner [27].
Statistical Analysis: Analysis of data was carried
out by student’s t-test for comparing the means of
experimental and control groups [28].

Page 33

Academica Editores:

Acta Velit

RESULTS
Results in Table 1 showed that a significant
decrease in DA content in all brain area after the
daily oral administration of Malathion. The higher
reduction (p< 0.001) in DA content was found in the
hypothalamus of mice treated with Malathion at
dose 0.18 mg/mouse of Malathion (-54.91%). Also,
a significant (p< 0.001) decrease in GABA content
in all the brain area of mice treated Malathion. The
maximal decrease (p< 0.001) in GABA content was
found in brain stem of mice treated with Malathion
(-65.3%). The results presented showed that the
maximal reduction (p< 0.001) in NE content was
found in the Hippocampus of mice treated with
Malathion (-61.89%).
The present results in the table (2) showed that
significant reduction in Lactate dehydrogenase
(LDH) enzyme activity treated group (-21.71%) as
compared to the normal healthy control, while
significant increase was noticed in other glycolytic
enzymes Hexokinase (HK) , Pyruvatekinase (PK)
and Glucose phosphate isomerase (GPI) as
compared to the normal healthy control.
Table (3) shows significant reduction in Aspartate
aminotransferase
(AST)
and
alanine
aminotransferase (ALT) enzymes in treated group (23.75%|and-35.58%,
respectively).
While
significant increase was observed in Acid
phosphatase and alkaline phosphatase (ALKP) level
(8.57% and -98.95%, respectively) as compared to
the normal healthy control group.
DISCUSSION
Several monoamine neurotransmitters, including
DA , NE and GABA are important in the regulation
of brain development prior by assuming roles and
transmitters in the brain mature [14, 29, 30], And
therefore any circumstances affecting these
neurotransmitters in the brain can alter the final
structure and function of neural brain.
Sep-Nov 2015
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Developmental neurotoxicity involves alterations in
behavior, neurophysiology. From the present
results, it is clear that the daily oral administration
of Malathion caused increase in neurotransmitter
contents (NE, DA& GABA) in the tested brain
areas.
The present result found that this pesticide induced
a decrease in DA levels in cerebellum, striatum,
cerebral cortex, hypothalamus, brain stem and
hippocampus of treated mice. The loss of
Hypothalamus DA levels was higher in treated
mice. DA is an important component of the
neuroendocrine mechanism that regulates the
activation of male sexual behavior in mammalian
species [31]. Moreover, steroidogenesis in the brain
may play a critical role in mammalian brain
developmental of both sexes [32]. Steroids play a
role in the development of catecholamines systems
[33-35]. Also, in the present study, we similarly
found a loss of the NE and gamma-butyric acid
(GABA) content in the cerebellum, striatum,
cerebral cortex, hypothalamus, brain stem and
hippocampus. The loss of brain stem NE levels and
the loss of hippocampus GABA levels were higher
in treated mice.
In addition, the present results might indicate that
exposure to prenatal and postnatal pesticide
changed the development Programme of the DA,
NE, and GABA functions synaptic. Considering
that, the dysfunction in serotonin and dopamine
systems and participates such as appetite, affective,
locomotion,
learning,
neurological
and
neuropsychiatric disorders [36, 37], Further
experiments of this function is needed to make sure
that this change the nervous systems is the cause of
some of these dysfunctions. In general, our results
support the suggestion that at least some of the
effects of these disorders that are increasing in
humans can be caused by exposure to neurotoxin
environmental contaminants [38].
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In the present study, significant increase in
glycolytic enzymes PK, GPI and HK were observed
in treated groups, while LDH enzyme activity
showed significant reduction. The enhancement in
the activities of glycolytic enzymes in treated mice
could be attributed to increase metabolic actives of
treated liver tissue to compensate the inhibition of
host Kreb‘s cycle caused by pesticide [39-41].
The reduction in the activity of LDH enzyme as an
important glycolytic enzyme may be attributed to
the change that occurred in the permeability of
plasma membrane [42]. LDH inhibition revealed
the aerobic–anaerobic switch induced by the
pesticide [43,44]. Lower activity in LDH in the
direction of lactate oxidation direction could be
easily correlated to effect of pesticide [40] through
which lactate is accumulated and glycogen depleted
confirming inhibition of aerobic respiration and
stimulation of anaerobic glycolysis through
Hexokinase, a rate limiting enzymes of glycolysis
[45-47].
Concerning AST and ALT enzymes activities,
significant reduction was observed in both treated
mice. The decrease observed in AST and ALT
attributed to the hepatocellular damage resulted
from effect of pesticide where the transaminases
level showed an intimate relationship to cell
necrosis and/or increased cell membrane
permeability led to discharge of the enzyme to blood
stream [48]. The decrease in transaminases level
providing additional support for the side effect of
pesticide on mitochondria of the hepatic cells as it
is the supcellular localization of transaminases [49,
50].
In the present study, Acid phosphatase and alkaline
phosphatase (ALKP) show significant elevation in
treated mice. Higher levels of Acid phosphatase and
alkaline phosphatase(ALKP) in tissue was observed
by El-Aasar, et al. [51], Abdel-Rahman, et al. [52]
and Bakry, et al. [53, 54] which was attributed to the
irritation of liver cells by toxins or due to increase
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loss of intracellular enzyme by diffusion through
cell membrane which appear to act as a stimulus to
the synthesis of more enzyme.
In conclusion, the results noted in this study adds to
the idea of using neurochemical measures, such as
DA, NE and GABA content and its components in
the areas of the brain as neurotoxicity indicators,
including the neurotic, caused by chemical agents.
It was concluded that the pollution of the aquatic
environment by Malathion pesticide, would
adversely affect on some neurotransmitter contents
in different brain areas and the metabolism of male
albino mice.
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