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Abstract

Introduction: Epileptic seizures are product of abnormal electrical discharges of the brain.
Electrical wave productive of epileptic seizure generates disturbances in brain data
processing circuits and these patients suffer from memory impairment. In this study, the
effect of different doses of oleuropein on the treatment of memory impairment Caused by
frequent seizures was in male rats investigated.

Materials and methods: Forty rats were randomly divided into four groups of 10 (the
negative control group received normal saline, the positive control group received diazepam
1 mg/kg and the two treatment groups received doses 10 and 20 mg/kg of oleuropein). Thirty
minutes after administration of different doses of oleuropein or saline or diazepam,
pentylenetetrazole (PTZ) at a dose of 85 mg/kg was injected intraperitoneal into rats, and
after creating seizure and animal survival, tests of memory were performed. One-way
ANOVA and Tukey's tests were the procedures used to analyze the results.

Results: In both tests, the memory of the control group (normal saline recipient) decreased
significantly (P<0.001). The administration of 10mg/kg oleuropein shows a significant
increase in periodic behavior measurements by maze y (P<0.01). Both doses of 10 and 20
mg/kg increased passive avoidance memory (P<0.001).

Conclusion This study shows that the oleuropein has an appropriate anticonvulsant effect and
improves the working memory and passive avoidance in epileptic rat and Future studies
appear to be necessary to understand further how the mechanism of its effect.
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Introduction

Approximately 4 billion people (50% of
the world population) live in Asia that

encephalitis, tuberculosis, and human
immunodeficiency virus  (HIV) (1).

about 23 million people of them are
involved with epilepsy. The higher
incidence of epilepsy in Asia compared to
Western countries may be due to an
increased risk of central nervous system
infection through diseases such as cerebral
malaria, neurocysticercosis, meningitis,

Cognitive impairments such as losing
memory, mental deficits, and lack of
attention are commonly associated with
epilepsy (2). Causes of cognitive
impairment in epilepsy may include
underlying causes of epilepsy, such as
subclinical seizures, or
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electroencephalography, and side effects
of the central nervous system because of
the use of AED (antiepileptic drugs) (3);
therefore, early diagnosis and management
of the cognitive impairments are highly
essential especially for premature seizures.
Patients with epilepsy are at risk of early
death resulting from dementia or stroke,
especially during the first two years after
the seizure (4). Study of epilepsy in
rodents is performed using seizure
generating medicines such as
Pentylenetetrazole (PTZ) that produce
seizure and damage in CAl and CA3 areas
of the hippocampus (5). Pentylenetetrazole
prevents the combination of the chloride
ion nuclear with the GABA-A receptor,
which has seizure effects after repeated or
single-dose administration. Also, it affects
several neurotransmitter systems such as
GABAergic and glutamatergic systems
(6). Existence of cognitive disorder and
memory impairment and  cognitive
deficiencies in the experimental models of
epilepsy has been confirmed previously in
the laboratory animals (7). In various
studies, from different amounts of
polyphenols of species medicinal has been
called as the most critical compounds of
secondary with antioxidant properties that
by inhibition of free radicals prevents the
oxidative stresses and occurrence of
cardiovascular  disease,  tuberculosis,
atherosclerosis, neurological diseases and
cancer. The main active substance in the
olive leaf, which is responsible for many
of its therapeutic properties, is oleuropein.
Oleuropein acts on the chain of lipid
release of peroxyl radicals (8). The
antioxidant capacity of oleuropein is four
times more than vitamin C and two times
more than green tea or extract of grape
seed (9). So, more research is needed to
examine the cognitive effects of
oleuropein in clinical and laboratory
studies. Given the different nature of
cognitive trauma in the epilepsy model and
seizure model and since the impact of
oleuropein hasn’t been examined yet on
the improvement of these impairments, so
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in the present study, the effect of
oleuropein on the improvement of the
working memory disorder and passive
avoidance in the Pentylenetetrazol-induced
seizure animal model, is investigated.

Materials and methods

Animals: The present study was carried
out using adult male Wistar rats purchased
from the proliferation and maintenance
center of animals’ house in Ahvaz Medical
Science University with a weight range of
200 to 250 g. Animals were kept in
standard conditions of 20 + 2°C and 12-
hour lighting-darkness cycle (start of light
from 7 am). There was adequate access to
intensive food from the Tehran Pars
Animals Company and Chavdaneh of
Shahreza in lIsfahan and purified piped
water in the animal care center of Islamic
Azad University of lzeh, inside standard
cages in groups of four. To facilitate the
process and for more compatibility with
the environment and experimenter,
animals were trained daily for a few
minutes before the experiment and were
divided randomly into 4 equal groups as
follows (each one 10): Negative control
group: they received normal saline as a
placebo 30 minutes before seizure
induction. Treatment group number 1: they
received oleuropein with 10 mg/kg dosage
30 minutes before seizure induction.
Treatment group number 2: they received
Oleuropein with 20 mg/kg dosage 30
minutes before seizure induction. Positive
control group: they received 1 mg/kg
diazepam 30 minutes before seizure
induction.

Method of creation chemical kindling:
For  seizure induction from the
Pentylenetetrazole drug (Sigma Company)
(85 mg/kg) was used in the form of a
solution in normal saline and by the
amount of one unit or cc of insulin syringe
and intraperitoneal (10).

Shuttle box device: To measure the
passive avoidance memory from the
shuttle box device, is used. The training
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instrument includes two boxes (bright and
dark) that have been separated from each
other by a guillotine blade. The dark box
floor has been covered by shocking steel
bars. Examination of passive avoidance
behavior is performed during two
consecutive days. The first day is the
training session. In training every rat is put
within the bright box and 60 seconds after
adaptation the separator blade is opened
and the delay time is recorded until the rat
enters to the dark box. Immediately after
entering the rat into the dark box the blade
comes down and a shock equal to 75 V,
0.2 MA and 50 Hz is applied for 0.3
seconds. After 5 seconds, the rat is
removed from the box and returned to its
cage. 24 hours after the training, a
retrieving test is done until the long-term
memory of the animal is examined; that is,
the same work is repeated but no shock
isn’t applied. The delay memory is
computed for a maximum of 300 seconds.
The time of the test finishing is 5 minutes
after putting in the bright chamber (11).

Maze Y test: The Maze Y test was used to
examine working memory. The three arms
of the Y-shaped maze have exactly same
conditions and each arm is marked with A,
B and C letters. Rodents generally prefer
to examine new arms. Measurement of the
memory process by the maze y is
conducted in a relatively dark and quiet
room to avoid entering slightest stress to
the animal during the test. The animal is
put after handling calmly and without
stress in one of the three arms and is
observed its movements for 5 minutes. The
number of times any animal enters in each
of the arms will be counted. After 5
minutes, the animal is removed calmly
from the maze and the all internal surfaces
of the maze will be cleaned by alcohol of
70% in order to prevent the impact of the
animal’s smelling sense to choose an arm.
To evaluate the working memory of the
animal, the arms that the animal had
entered into them are classified in the
triple sequence and is eliminated the
groups in which the repeated arm is there.
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The total number of arms that any animal
enters will be determined, such that, the
rate of the alternating behaviors is
calculated from the sum of the successful
entries divided on the total entries each
arm minus 2 multiplier in 100 (12).

Statistical analysis

In this study, the obtained results are
expressed as average and standard
deviation. First, normality of data
distribution was tested using Bartlett and
Kolmogorov-Smirnov test and then a
statistical comparison was performed
between the test groups using one-way
ANOVA test. After revealing the
significant difference between the groups,
among each of the test groups with the
related complementary test (Tukey) for
analyzing the behavioral test data,
including delay times in the passive
avoidance test and percentage of
alternation in the Maze Y test and the
results of the seizure behavior is
compared. In all assessments, a difference
level of P< 0.05 is considered a
meaningful response and had the following
results. Also, data have been presented as
Mean +SD.

Results

The results obtained from this study
showed that in the performance of the rats
of different groups, initial delays during
passive avoidance behavior test were
significantly increased in diazepam group
compared to control group (P<0.001).
Intraperitoneal injection of 10 and 20
mg/kg of oleuropein resulted in a
significant increase in passive avoidance
memory compared to the control group
(P<0.001). As shown in Figure 1, the time
of initial delays during passage in passive
avoidance memory test in the diazepam
group was significantly higher than those
receiving 10 and 20 mg / kg oleuropein
(P<0.01) (P< 0.05) (Figure 1).
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Figure 2 shows the performance of
different groups of rats in the Maze Y test.
The rate of behavioral frequency increased
significantly in the diazepam group
compared to the control group (P<0.001).
On the other hand, the percentage of
alternation behavior in the treated group
with 10 mg/kg dose of oleuropein was
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significantly increased compared to the
control group (P<0.01). The results also
showed that the frequency of behavior in
the diazepam group compared to the
groups treated with doses of 10 mg/kg
oleuropeine (P<0.05) and 20 mg/kg
oleuropein (P<0.01) was always more.
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Figure 1. Initial delay during passage in passive avoidance memory test in the control group (normal saline
recipients), diazepam and treated with doses of 10 and 20 mg/kg oleuropein.

Hit
#
70 F*dE
- B0
2 *+
® 50 -
F T
.E 40 =
E ::: l.-.ll
= 30 I:l
a o=
I.l
20 s
=
I.l
10 s
-
D : .
Control Diazpam Oleocropin: 10 Olecropin 20

Figure 2. Percentage of periodic behavior in maze Y test in the control group (normal saline recipients),
diazepam and treated with doses of 10 and 20 mg/kg oleuropein.
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Discussion

Results obtained from this study showed
that prescribing oleuropein  has a
performance similar to the positive control
group and can be effective on the epileptic
caused by PTZ through intensifying the
inhibitory processes and reduction of
stimulation transfer and result in the
improvement of working memory and also
the ability of preserving information and
keeping them in the passive avoidance test.
Cholinergic nicotine receptors in the brain
have a high capability to calcium ions
passage, and some of them are in pre-
synaptic position for GABAergic neurons.
Reduction of GABAergic activity results
in an increase of neurons’ irritability (13).
Increase of irritability in the local epilepsy
may be relevant to an immunity reaction
(for example, the creation of glutamate
receptor antibodies) or be excess
germination of damaged axons (Mossy
axons in hippocampus) (14). Today, in the
treatment of epilepsy, they use compounds
that have three mechanisms of action:
GABAergic enhancement, reduced
glutamate stimulation and ionic flow
modulation, especially sodium, calcium
and chlorine ions (15). One of the most
common causes of epilepsy and seizure in
humans and animals is weakening of the
GABAEergic system (16). The activation of
benzodiazepine receptors is done by
stopping up the epileptic seizures through
strengthening the brain's GABAergic
system. Pentylenetetrazole (PTZ) seizure
is induced by suppressing the flow of
iodine-mediated chloride by GABA on the
GABA A receptor and subsequently
reduce the chloride ion (17). Therefore,
drugs that the function of the GABAergic
system enhance through the GABA A
receptor can be effective in preventing
epilepsy induced by Pentylenetetrazole
(18). Benzodiazepines, such as diazepam,
act with such mechanism (18, 19). Similar
compounds of benzodiazepines have been
reported in the many plant compounds,
and most of the compounds identified are
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flavonoids (20). Recently, the effect of
flavonoids through binding to
benzodiazepine receptors that can have the
same effects as benzodiazepines is posed
(21). In particular, a large number of
polyphenols and sequeyridoeyds found in
olive oil, It contains oleacanthal, Hydroxy
Tyrasole and oleuropeine Which is
strongly responsible for the health effects
of the Mediterranean regime (22). Many
studies in rodents have shown that rich
foods of polyphenols, particularly natural
olive oil and red grape juice, improves
learning disorder and age- dependent
memory and also reduces oxidative
damage in the brain (23). Oleuropeine is
the main material of Structure the olive
leaf and its fruit that it has beneficial
effects, including antioxidant properties,
anti-inflammatory, anticancer and anti-
apoptosis effects (24). Reports indicate
that the oleuropeine improved cognitive
function in the Alzheimer-pseudo model in
C-elegans and TgCRNDg mice and is
reduced amyloid [ aggregation (25). Also,
many studies have shown that Preventive
treatment with oleuropeine has antioxidant
effects against damage caused by Ischemic
reperfusion (26), oxidative stress induced
by colchicine in the area brain
hippocampus (27) and aging (23). The
treatment effect of oleuropeine on free
radicals may occur through the formation
of  hydroxyl groups and  direct
neutralization of free radicals. Many of the
pharmacologic effects of oleuropein have
been attributed to its antioxidant activity
(24). The role of oleuropein as a
Neuroprotective compound has also been
studied in Alzheimer's in vitro models.
Neuropathological Indicators of
Alzheimer's  disease include  the
accumulation of extracellular neurotic
plaques (which consists of amyloid [
peptides) and intracellular neurofibrillary
coils (its the main combination is protein
tau hyperphosphorylation) (28).
Oleuropein has this ability which prevents
tau protein fibrillation at in vitro (29).
Oleuropein also prevents the formation of
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amyloid B accumulation and cytotoxicity
by inhibiting the formation of toxic
oligomers (30). In another study, it was
observed that the injection of oleuropein
inside the brain, is able to reduce amyloid
B toxicity and inflammation (31). Also, the
injection of oleuropein is reduced
oxidative stress caused by reperfusion-
ischemia of the hippocampal region (26).
In another study, oleuropein reduced
oxidative damage in the Substantia Nigra
in old rats by increasing of the activity of
antioxidant enzymes (32). The role of this
substance in the prevention of oxidative
stress can be one of the effective
mechanisms in the suggested effects. It is
possible that a part of the desired effect of
this drug on the memory and learning in
this study is through prevention of the
weakening of cholinergic system and
reinforcing it in the epileptic rats that, in
turn, requires more examinations. In this
regard, it has been found that the
generation of the experimental model of
epileptic in laboratory animals over time
results in weakening the performance of
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