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Introduction: Seizure is one of the most important symptoms of epilepsy and
many other neurogenic injuries. Due to the chronicity of epilepsy and the side
effects of chemical drugs and drug resistance, with the aim of achieving
effective treatment methods and less adverse effects, use of medicinal plants
has attracted a lot of attention. The aim of this study was to investigate the
effect of hydro-alcoholic extract of Eryngium caeruleum on pentylenetetrazol
(PTZ)-induced seizures in male mice.

Methods: In this experimental study the NMRI male mice were randomly
divided into six groups of 8 each. Forty-five minutes before the injection of
PTZ (80 mg/kg) as a convulsive agent, hydro-alcoholic extract of Eryngium
caeruleum (100, 300, 500 and 1000 mg/kg; to the treatment group), saline (10
ml/kg; to the negative control group,) or Phenobarbital (40 mg/kg; to the
positive control group) were injected. AIll injections were done
intraperitoneally (IP). The initiation time of myo-clonic and tonic-clonic
seizures and death percent within 24 h were measured and P<0.05 was
considered significant.

Results: The results showed that different doses of the extract delayed the
onset of myo-clonic and tonic-clonic convulsions and reduced the percentage
of 24-hour mortality compared to the control group, which were significant
in the doses of 300, 500 and 1000 mg/kg.

Conclusion: It seems that the hydro-alcoholic extract of Eryngium caeruleum
presented decremental effect on PTZ-induced seizure and death in male mice.
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INTRODUCTION

occur [3]. Factors such as hypoxia, hypoglycemia,

Seizure is the final event of brain dysfunction
caused by the abnormal discharge of brain
neurons, which often starts in one area and
spreads to other areas as well [1, 2] and according
to it spreads, different clinical manifestations
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reduced blood calcium, blood alkalosis, fluid
retention in the body, lack of sleep and some
drugs intensify neuronal stimulation and cause
seizures [4]. The common treatment of epilepsy,
which occurs due to the simultaneous and
abnormal discharge of large clusters of
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interconnected neurons [5], is generally seizure
inhibition [6, 7]. Considering that convulsive
attacks are among the most common symptoms of
central nervous system diseases and many people
in societies suffer from them, discovery
appropriate drugs and treatment methods for it,
has particular importance [8]. Use of anti-
epileptic drugs is always accompanied by side
effects [6, 7] and numerous drug interactions, and
in some cases drug resistance is also seen [9].

Antiepileptic drugs cannot be used for a long
time due to side effects such as teratogenic
potential. On the other hand, if the seizures of
epileptic patients are not treated, due to the
limitations it creates, it affects many of the
person's abilities [10].

Considering that plants have many effective
substances [11-14] and based on the research
done [15-17], it is logical to research on plants
that have claims about their beneficial effects on
the nervous system or in Some sources of their
anticonvulsant effects have been mentioned.

Eryngium caeruleum M.B is a species
belonging to the parsley family (Apiaceae)
Umbelliferae, which has a relatively wide
distribution in the northern regions of Iran. The
species of this genus are used in Iranian
traditional medicine as diuretics, appetite
stimulants and laxatives. Limonene compounds
(52.1%), beta-sesquoia flandrene (8.1%), alpha-
pinene (5.5%) and delta-2-carne (5.3%) constitute
the major compounds in Eryngium caeruleum
essential oil [18]. Michelle Adams has mentioned
Eryngium caeruleum as a plant that was used in
Europe in the context of age-related CNS
disorders [19]. It has also been mentioned in
Ebrahimzadeh's article that the alcoholic extract
of the leaves of this plant has a rejuvenating
effect, which increases with increasing
concentration. In addition, this plant has shown a
great role in extracting oxidants [20]. Considering
the effect of this plant on CNS [19] and its
antioxidant property [20] and the anticonvulsant
effects of antioxidants [21], therefore, in this
study, the effect of hydro-alcoholic extract of
Eryngium caeruleum leaves on convulsions
caused by pentylenetetrazol was investigated.
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MATERIALS AND METHODS

Chemicals and Plant Extraction

Phenobarbital and Pentylenetetrazol (PTZ) were
purchased from (Desitin, Germany) and Sigma-
Aldrich (St. Louis, MO, USA), respectively. The
macerated method was used to prepare the
extract. In this method, 32 grams of powder of
dried leaves of Eryngium caeruleum plant were
poured into a suitable container and 250 ml of
70% ethanol (70% ethanol and 30% distilled
water) was added to it and placed in a shaker
incubator for 72 hours. Then, the contents of the
container were filtered by Buchner funnel and
collected in a container, and the remaining residue
was washed again with 70% ethanol and after
passing through the Buchner funnel, it was added
to the previously collected extract. After that, the
solvent was removed from the extract by placing
it in an oven at 40 °C until it was dry. In order to
prepare different concentrations, the dry powder
of the extract was weighed and diluted with
physiological serum in the form of a suspension.
In addition, the volume of injection was 10 ml/kg
of mouse body weight.

Animals

In this experimental study, forty-eight albino male
mice weighing 20-25 g were obtained from the
animal house of School of Medicine, Guilan
University of Medical Sciences, Guilan, Iran. The
animals were randomly divided into six groups of
8 each. In this study, 45 minutes before the
injection of PTZ (80 mg/kg intraperitoneally), to
the experimental groups, hydro-alcoholic extract
of Eryngium caeruleum leaves (the doses of 100,
300, 500 and 1000 mg/kg) and to the negative
control group, saline (10 ml/kg) and to the
positive control group Phenobarbital (40 mg/kg)
were injected intraperitoneally. All animal
experiments were carried out in accordance with
the National Institute of Health Guide for the Care
and Use of Laboratory Animals (Publication No.:
85-23 revised in 1985). All protocols were also
approved by ethical and supervisory guidelines of
working with experimental animals of Guilan
University of Medical Sciences (Code No.
1910396417).
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Figure 1. The effect of different doses of hydro-alcoholic extract of Eryngium caeruleum leaf on latency to myo-clonic
seizure compared to control group (saline); Values are mean + SEM of eight mice in each group; * P < 0.05; *** P < 0.001

compared to control group (saline).

Seizure Induction

In order to induce experimental model of seizure,
PTZ (80 mg/kg) was dissolved in normal saline
(0.9%) and injected intraperitoneally 45 min after
administration of saline, Phenobarbital and
different doses of hydro-alcoholic extract of
Eryngium caeruleum (100, 300, 500 and 1000
mg/kg). The animals were controlled after PTZ
injection for 30 min. Then, the latency of myo-
clonic and tonic-clonic seizures and also the
percent of mortality within 24 h were
investigated.

Statistical Analysis

In this study, data were expressed as mean +
SEM. Statistical analysis was performed using
one way analysis of variance (ANOVA) followed
by Tukey’s test (t-test) for multiple comparisons.
Protective effects of hydro-alcoholic extract of
Eryngium caeruleum against mortality within 24
h were evaluated by the Fisher’s Exact test. P <
0.05 was considered statistically significant.
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RESULTS

Effect of hydro-alcoholic extract of Eryngium
caeruleum on latency to myo-clonic seizure

As shown in Fig.1, all doses of 100, 300, 500 and
1000 mg/kg of hydro-alcoholic extract of
Eryngium caeruleum leaf increased the latency to
myo-clonic seizure compared to the control group
(normal saline). This increase was significant at
doses of 300 and 500 mg/kg (P<0.05) as well as
1000 mg/kg (P < 0.001), respectively (Fig. 1).

Effect of hydro-alcoholic extract of Eryngium
caeruleum on latency to tonic-clonic seizure

The results showed that the doses of 100, 300, 500
and 1000 mg/kg of the hydro-alcoholic extract of
Eryngium caeruleum leaf increased the latency to
tonic-clonic seizures compared to the control
group. This increase was significant at the dose of
100 mg/kg (P<0.05) as well as 300 and 500 mg/kg
(P<0.01) and 1000 mg/kg (P<0.001), respectively

(Fig. 2).
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Figure 2. The effect of different doses of hydro-alcoholic extract of Eryngium caeruleum leaf on latency to tonic-clonic
seizure compared to control group (saline); Values are mean + SEM of eight mice in each group; *P < 0.05; **P < 0.01; ***

P < 0.001 compared to control group (saline).

Protective effect of hydro-alcoholic extract of
Eryngium caeruleum against mortality after
PTZ -induced seizure

Hydro-alcoholic extract of Eryngium caeruleum
decreased the mortality percentage within 24 h
compared to control group. The protective effect
against mortality (convulsion survivors/ animals
tested) of hydro-alcoholic fraction was 75% at all
doses of plant that was significant in comparison
with control group (P<0.01). Phenobarbital
completely inhibited PTZ-induced seizures;
therefore, the percent of survival of animals
within 24 h was %100 (table 1).

DISCUSSION

In the present study, different doses of the hydro-
alcoholic extract of Eryngium caeruleum leaves
increased latencies of myoclonic and tonic-clonic
seizures in a dose-dependent manner and
decreased 24-hour mortality due to seizures
compared to the control group.
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Until now, many chemical drugs have been
produced for the treatment of epilepsy and
seizures, which have had a good effect, but with
the existing treatments, convulsive attacks can be
controlled in 80% of cases, and millions of people
in the world have uncontrolled epilepsy. The use
of antiepileptic drugs is always accompanied by
side effects and numerous drug interactions, and
in some cases drug resistance is also seen [22].
Undesirable side effects of antiepileptic drugs
become more important due to patients' need for
long-term and continuous use of drugs [23].
Therefore, the need for more effective and
specific drugs is quite evident, and finding new
drugs with fewer restrictions can be considered as
valuable advances in the treatment of epilepsy
[22].

PTZ-induced seizures are the most common
model for screening the anticonvulsant effects of
drugs. PTZ acts as an antagonist of the GABAA
receptor located in the neuronal membrane of the
central nervous system. GABA is the most
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Tablel. Effect of saline, Phenobarbital and different doses of Eryngium caeruleum hydro-alcoholic extract on percent of 24

h death induced by PTZ in mice (n=8).

Groups Dose 24 h death %
Saline (negative control group) 10 mlkg 100
Phenobarbital (positive control group) 40 mg/kg 0
1000 mg/kg 25"
500 mg/kg 257
Eryngium caeruleum 300 mg/kg 257
100 mg/kg 257

** P <0.01 in comparison with control group (saline) (Fisher’s Exact test)

important inhibitory neurotransmitter in seizures.
In fact, PTZ causes convulsions by inhibiting the
transmission of messages from this receptor, and
existing anticonvulsant drugs such as diazepam
and Phenobarbital, with their agonistic effect on
this receptor, lead to strengthening the
transmission of messages from it and suppress
seizures. Also, some anticonvulsant drugs such as
benzodiazepines and Valproic acid cause an
anticonvulsant effect by increasing GABA in the
brain [24]. Drugs that counteract tonic-clonic
seizures caused by PTZ are used to control myo-
clonic seizures and human absence epilepsy [25].
In fact, drugs that inhibit PTZ-induced seizures or
increase the delay of PTZ-induced seizures have
anticonvulsant activity [26].

Semnani et al. in 2003 showed that limonene
compounds (52.1%), beta-sesquoia flandrene
(8.1%), alpha-pinene (5.5%) and delta-2-carne
(5.3%) are the main compounds in the essential
oil of Eryngium Caeruleum M.B extract [18].
Monoterpenes such as limonene have protective
effects against seizures caused by PTZ [27, 28].
Therefore, the anticonvulsant effect of Eryngium
Caeruleum against PTZ may be due to its
monoterpene compounds. On the other hand, the
alcoholic extract of the leaves of this plant has a
regenerative effect that increases with increasing
concentration. In addition, this plant has shown a
great role in extracting oxidants [20].
Considering the anticonvulsant effects of
antioxidants [21] and the presence of antioxidants
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in this plant [29], it may be another reason for the
anticonvulsant properties of this plant against
PTZ.

Also, studies have shown a relationship
between seizures and the amount of inflammatory
cytokines in the brain [30], in other words, in
epileptic disorders, inflammatory reactions occur
in the brain and increase neuronal excitability and
the ability to penetrate the blood-brain barrier.
They reduce cell survival. Although interleukin 1
and 6 and TNF alpha are expressed at a low level
in the normal brain; their levels increase rapidly
after seizure induction [31]. It seems that
Eryngium Caeruleum leaf has anti-convulsant
properties due to the presence of anti-
inflammatory agents in it [32, 33].

Several studies have mentioned the effects of
flavonoids on the nervous system [34-36]. It has
been shown that most of these compounds are
ligands for GABAAa receptors in the central
nervous system [37, 38]. Furthermore, it has been
revealed that they act as benzodiazepine-like
molecules [39-41]. Therefore, it seems that the
flavonoid compounds present in Eryngium
Caeruleum leaves [32, 33] are effective in its
anticonvulsant effects.

In total, the results of this study showed the
possible reducing effects of the hydro-alcoholic
extract of Eryngium Caeruleum leaves on
seizures caused by PTZ. It might be considered as
an adjuvant therapy with other traditional
antiepileptic medications. However, more studies



Effect of Eryngium Caeruleum Extract on Seizures

are needed to clarify other mechanisms of
possible anticonvulsant effects.
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