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Evaluating the Effect of Injectable Use of Hydroalcoholic Extract of date
(Phoenix Dactylifera) on Pentylene Tetrazole Induced Seizure in White Mice

Abstract

Based on traditional medicine, dates have significant neurological and antioxidant properties. The
present study was conducted to evaluate the therapeutic effects of hydroalcoholic extract of dates on
pentylenetetrazole-induced seizures in Balb / ¢ mice. In this experimental study, pentylenetetrazole (90
mg/kg) was used to induce a seizure. Mice were divided into eight groups. The case groups received
the extract at concentrations of 30, 100, and 300 mg/kg, 45 minutes before injection, the control groups
were divided into PTZ, PTZ and distilled water, PTZ and phenobarbital, and non-intervention groups.
After PTZ injection, the onset, termination, and severity of seizure, as well as mortality of mice in
different groups, were recorded and compared by the observer. The levels of sodium, potassium,
calcium, phosphorus, and blood sugar in different groups were also assessed. At the end of the study,
there was a significant difference between groups 1 and 3 (p <0.001), groups 3 and 4 (p <0.01), and
groups 3 and 6 (p <0.05) in terms of seizure onset. The duration of seizures between groups 3 and 4 as
well as groups 3 and 5 was also reported to be significant (p <0.05) and (p <0.001). In serum factors,
the difference between sodium levels of groups 7 and 8 (p <0.05) and potassium levels of groups 2 and
5 (p <0.01) and 5 and 6 (p <0.01) was also significant. The results of this study showed that the
hydroalcoholic extract of dates reduced the severity and duration of seizures in the study groups.
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Introduction

Epilepsy is one of the most common neurological diseases in
the world and is the second leading cause of neurological
diseases after stroke. The number of people with epilepsy in
the world is estimated at 40 million (1). Recurrent seizures not
only disrupt the normal course of life of the affected person
and physical-mental complications but also cause many
problems for his or her family. If the seizure is not controlled,
the physician will have to add anti-seizure drugs and the
multiplicity of anti-seizure drugs' interactions with each other
and the accumulation of complications will cause other
problems (2).

Also, in some patients, despite taking all anti-seizure drugs
alone or in combination and at a tolerable dose for the patient,
debilitating seizures continue. In these cases, if a treatable
cause is not discovered and degenerative neurological disease
is not present, evaluation is considered for possible surgical
treatment (3). The date or date palm, scientifically named
Phoenix dactylifera, belongs to the genus of Palmaceae. It is a
plant with multiple or single stems, sometimes reaching a
height of 30 meters. The leaves of the plant are green to gray,
hard and brittle, 3 meters or more in length. The fruit of the
plant is about 4-7 cm long and 2-3 cm in diameter. This plant
grows in the central, southern, and southeastern regions of Iran
(4). Each 100 g of date fruit has 248 to 252 calories. Comparing
the calories produced by this fruit with other fresh fruits shows
its high potential so that it can be compared with very sweet
and dry fruits such as currants. The minerals in the meat part
of dates mainly include potassium, manganese, iron, calcium,

silica, etc., the ratio and amount of which vary depending on
different cultivars. Dates contain 25% sucrose, 50% glucose,
albumin substances, pectin, water, vitamins A, B, C, and E, and
some minerals (5).

Epilepsy is a disease that occurs in all ages, all races, and both
genders (6). All anti-seizure drugs cause dyscrasias and
sometimes hepatotoxicity (3). Due to the high prevalence,
numerous complications, and problems of epilepsy, it seems
helpful to find a way to reduce the prevalence, treat or prevent
complications of this disease. The traditional use of herbs as
part of the treatment of many disorders and diseases has
yielded promising results. In recent years, a wide range of
central nervous system activities has been reported for a
methanolic extract of dates (8). However, no study has been
conducted on the effect of this plant on seizures. Therefore, the
present study was conducted to evaluate the effect of injectable
use of a hydro-alcoholic extract of the date on
pentylenetetrazole-induced seizure in Balb / ¢ mice.

Methods

In this experimental study, 80 Balb / ¢ male mice were selected
in the weight range of 25-30 g. The animals were kept in equal
conditions of light and darkness with a cycle of 12/12 and a
temperature of 21+ 2 ° C for two weeks. They were randomly
divided into 8 groups of 10. Experimental groups 1 to 3
received 30, 100, and 300 mg/kg of the extract, respectively,
and control groups 4 to 7 received PTZ, PTZ, distilled water,
PTZ, and phenobarbital (2.6 mg/kg), extract of 30 mg/kg,
respectively. Control group 8 received no treatment. After 45
minutes, all groups were injected with PTZ



(pentylenetetrazole) at a dose of 90 mg/kg intraperitoneally
(8).

After PTZ injection, seizure onset time, seizure severity,
seizure duration, and mortality of mice in groups were
recorded by one observer and compared with each other. The
scoring method was as follows: normal behavior received a
score of zero, head tic received a score of 1, recurrent seizures
and sudden movement of the anterior limb received a score of
2, seizures of the whole body and standing on three legs
received score 3, tonic-clonic seizures received score 4,
repeatedly rotation and jump of animal received score 4, and
death of animal received score 6 (9). To more accurately
evaluate the effect of the extract, the serum levels of calcium,
sodium, potassium, phosphorus, and blood sugar of mice were
compared in different groups. Finally, the data were analyzed
using SPSS-15 software, Dunn post hoc test, and Kruskal-
Wallis test. P <0.05 was considered statistically significant.

Results
The table presents the results of injection of hydroalcoholic
extract of dates on seizure-related reactions, including onset

time, duration, and severity of seizures in 8 groups, as well as
serum levels of blood factors. Table 2 presents the animal
mortality rate. According to the nonparametric analysis of
variance or Kruskal-Wallis, no significant difference was
observed between the groups at the onset of seizures, but the
post hoc test showed a significant difference between the
groups 1 and 3 (p <0.001), groups 3 and 4 (p <0.01), and groups
3 and 5 (p <0.05) in terms of seizure severity. This test also
showed that groups 3 and 4 (p <0.05) and groups 3 and 5 (p
<0.001) had a significant difference in seizure duration
compared to other groups.

Kruskal-Wallis test showed a significant difference in the
levels of sodium and potassium in the study groups, but the
differences in calcium, phosphorus, and sugar levels of the
groups were not significant. Based on the post hoc test, the
sodium levels of the groups receiving date extract were
significantly different from the control group (p <0.015), and
also the potassium levels of groups 2 and 5 and groups 5 and 6
were significantly different (p <0.001). According to the
Fisher's exact test, there was a significant difference between
group 3 and other groups in terms of the number of deaths (p-
value = 0.001).

Table 1 Statistical analysis of seizure onset, duration and severity with blood sugar, potassium, sodium, Phosphorus and Calcium levels in

the studied groups after pentylene tetrazo injection

Case Control
Groups Groups
Data30g Date 1009 Date 300 [ PTZ PTZ PTZ and Date30g control sig
g and Phenobarbital
distille
d water
severity 75.10£3.1  2.50+£5.9 42.90+2.4 | 50.90+4.1 14.245 9.14£5 - - 001.
5 4 0.12 0
Duration(second  2.30+1.3 85.30+0.3 30+0/82. [5.20+1.4  43.8+40 97.50+0.3 - - 001.
s) 2 0.4 0
Onset(seconds)  20+0/92.2  63.80+0.1 05.2+1 53.50+0.1 5.70£0 6.10£0.2 - - 298.
1 0
Sugar(mg/dL) 1.30£85.1  9.30+40.140 3.100£17 | 4.122+40 2.1£36  5+48.149 134+41/6  6.1+£23. 027
39 151 111 .0
Sodium(meq/L)  5.2+8.140  3.8437.137 5.6£14.16 | 5.1£5.150 7£16.1 9.4+24.131 1£7.137 7.5+£6.1 015.
8 41 35 0
Potassium( 02.7£1.8 01.2+1.9 01.72+1.9 | 6.13+0.8  64.5£0 9.4+2.10 7.9+£2.9 88.2+0  001.
meqg/L) 2.7 2.8 0
Calcium(meqg/L) 78.76x1.8  97.9+1.6 75.94+1.7 | 23.02+1.9 02.1+1 21.1+2.8 19.59£2.7 94.9+0. 06.0
6.9 8
2




Phosphorus(meq 41.1843.9  55.9£2.5
/L)

92.68+9.5

19.174£2.5 33.6£3  26.48+5.9

86.36+£3.7 53.9+4. 067.
5 0

Table 2 The number of deaths in the studied groups

group 6 5 4 2 1 sum
Number of died | 3 8 0 3 6 33
mice

Non-death 7 2 7 10 7 4 27

Discussion

The results of the study revealed a decrease in severity and
duration of seizures in the groups receiving high
concentrations of the extract compared to the control group.
Also, the mortality of mice in Group 3 was significantly
reduced compared to the other groups and the control group.
Dates have antibacterial, antioxidant, immune system
strengthening, and anti-mutagenic properties (10). Research
suggests that methanolic extract of dates causes a wide range
of activities of the central nervous system (8). Also, the optimal
dose of aqueous extract of the plant can inhibit the damage
induced by cerebral ischemia, which is most likely due to the
antioxidant properties of the extract (11). It has also been
shown that methanolic and aqueous extracts of dates show a
hydroxyl radical inhibiting effect and the level of flavonoid and
proanthocyanidin compounds in both extracts is significant
(12).

In terms of cell biology, seizures are caused by overstimulation
of brain neurons, impaired neuronal stimulation inhibition, and
generally any loss of control over the membrane's resting
potential, whatever the cause of epileptic seizures. Therefore,
the inefficiency of any of the factors that play a role in these
pathways can be a factor in causing epileptic seizures (13).
PTZ has been proven to have a detrimental effect on neuronal
membrane properties and to affect calcium and potassium
channels (14). In a study, PTZ was found to increase the
concentration of sodium ions within cells (15, 16).
Histochemical studies indicated that the number of GABAA
and B receptor subunits decreased in patients' hippocampus
and degeneration of GABAergic neurons was observed in
patients' hippocampus. Sometimes the activity of GABA
receptors is not reduced, but the expression of these receptors
is seen as incomplete and immature, which can cause seizures
(17). Antiepileptic drugs control seizures by various
mechanisms such as inhibition of voltage-dependent sodium
channels, exacerbation of the inhibitory effects of GABA and
sodium channel inhibitors, and inhibition of glutamate
receptors (18). In our study, no significant difference was
observed in calcium concentration compared to the control

group, but a significant difference was observed between the
experimental and control groups in terms of the extracellular
concentration of sodium and potassium ions. Therefore, the
extract might reduce the severity of seizures by acting on
sodium and potassium channels. It has been well proven that
flavonoids can affect benzodiazepine receptors, and due to the
presence of these compounds in dates, they may have an anti-
seizure effect by acting on benzodiazepine receptors that bind
to GABA receptors (18, 19). It is recommended that studies
with higher concentrations and a more detailed investigation of
serum factors be performed to further examine the effects of
the extract.

Conclusion:

The results of this study showed that the hydroalcoholic extract
of dates reduced the duration and severity of seizures and also
reduced the seizure-induced mortality in Balb / ¢ mice.
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