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Effects of a hydroalcoholic olive leaf extract (OLE) on pentylenetetrazol (PTZ, 80 mg/kg)-induced 
seizures in mice were examined. As was found, the OLE significantly increased the delay of PTZ-
initiated myoclonic seizures when injected i.p. in a dose of 1000 mg/kg and also significantly delayed 
the initiation of tonico-clonic seizures in doses from 250 to 1000 mg/kg. The effects of the OLE on 
clonico-tonic seizures were more intense than those on myoclonic seizures. The OLE also significantly 
reduced the mortality rate within a 24-h observation period after PTZ injections. At 125 and 1000 mg/kg  
doses, 2 and 7 animals of 8 individuals in the OLE-treated groups survived, while all 8 mice died during 
24 h in the control group. 
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INTRODUCTION

Epilepsy is one of the most common neurological 
disorders worldwide, which affects about 1% of 
the world population [1, 2]. It is manifested by 
recurrent epileptic seizures that are usually initiated 
unpredictably and frequently in the absence of 
identifiable stimulant factors affecting the CNS 
[3]. Seizures are paroxysmal alterations of neural 
functions caused by excessive hypersynchronous 
discharges generated by cerebral neurons [4]. 
Despite medical advances, some types of seizures 
in patients with epilepsy cannot be controlled [5]; 
approximately one-third of patients with epilepsy 
have symptoms resistant to any treatment. Although 
within the past few decades more than 20 new 
antiepileptic drugs have been proposed, the share 

of patients with seizures resistant to any medication 
has not changed dramatically [6].

Consequently, there is an obvious need for new 
and effective therapies and new drugs for seizure 
control [1, 7]. This break in treatment has motivated 
increasing attention of researches to the effects of 
traditional herbal remedies to treat seizures. Extracts 
of many plants have demonstrated significant 
anticonvulsant activities in experimental animals 
comparable with those of synthetic antiepileptic 
drugs [8]. Currently, cannabidiol (obtained from 
Cannabis sativa) and huperzine A (from Huperzia 
serrata, a species of Lycopodiales) as antiepileptic 
drugs are in the process of development [2].

Although different parts of the Olive tree have 
been used to treat various diseases, the respective 
effects in the treatment of epilepsy have not yet 
been studied [9]. Pharmacological effects of 
olives are believed to be mostly determined by the 
presence of polyphenols, especially oleuropein and 
hydroxytyrosol, which are present in leaf extracts in 
amounts greater than those in olive fruits. Previous 
studies have shown that the olive leaf extract (OLE) 
manifests cardioprotective activity, decreases 
high blood pressure and hypoglycemia, and shows 
antioxidant activity [10–13].

In our study, we investigated the effects of the 
OLE on PTZ-induced seizures in adult male mice.
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METHODS

Chemicals and Plant Extraction. Pentylen e-
tetrazol (PTZ) and phenobarbital were purchased 
from Sigma-Aldrich (USA). The olive leaf for 
extraction was purchased from a local medicinal 
plant market. A voucher specimen was deposited 
in the herbarium of medicinal plants and drugs 
(Research Institute, Shahid Beheshti University, 
Tehran, Iran; No. MPH-1966). After cleaning 
and drying at room temperature, the leaf powder 
(100 g) was macerated in 80% ethanol for 24 h 
in darkness. Then the mixture was filtered and 
concentrated under reduced pressure at 40 ºC by 
a rotary evaporator. The yield of the concentrated 
hydroalcoholic OLE was 6.4% (g/g).

Animals. Fifty-six male albino mice (body mass 
20–25 g) were purchased. The animals were housed 
in standard cages with free access to food and water 
at 22 ± 2°C with a 12/12 h light/dark cycle. The 
animals were randomly divided into six groups (n = 8 
in each). The negative control group received normal 
saline (10 ml/kg) i.p., while the positive control 
group received phenobarbital (40 mg/kg) also i.p. 
The experimental groups received the hydroalcoholic 
OLE at doses of 125, 250, 500, or 1000 mg/kg. All 
groups were injected with the extract i.p. 45 min 
before administration of PTZ [14]. 

Pentylenetetrazol (PTZ)-Induced Seizures. In 
order to induce an experimental model of epilepsy, 
PTZ (80 mg/kg) was dissolved in normal saline 
(0.9%) and injected i.p. 45 min after administration 
of saline, phenobarbital, or different amounts of 
OLE in the above-mentioned doses. The animals 
were controlled after PTZ injections for 30 min. 
Delays for initiation of myoclonic and tonico-clonic 
seizures and the percentage of mortality within a 
24-h period were measured.

Statistical Analysis. Numerical data are expressed 
below as means ± s.e.m. Statistical analysis was 
performed using one-way analysis of variance 
(ANOVA) followed by the Tukey’s test (t-test) for 
multiple comparisons. In addition, the Dunnett t-test, 
treating one group as the control and comparing all 
other groups with the latter, was used. The protective 
effects of the OLE against mortality after 24 h were 
evaluated by the Fisher’s exact test; P < 0.05 was 
taken as the index of statistical significance of the 
differences in intergroup comparisons.

RESULTS

Effect of the OLE on the Delay of Myoclonic 
Seizures. As was found, 1000 mg/kg of the OLE 
highly significantly increased the delay for initiation 
of the seizures in comparison with that in the control 
group. This increase was nearly twofold (F(4,35) = 
= 10.18, P < 0.0001). Even at the smallest OLE dose 
(125 mg/kg), the mean time interval until beginning 
of PTZ-induced myoclonic seizures was longer by 
31% than in the control, but this difference did not 
reach the significance level (Fig. 1). 
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F i g. 1. Delays of the onset of pentylenetetrazol-induced 
myoclonic seizures in the control (Contr.) group and four groups 
of mice treated with different doses (mg/kg body mass) of the 
hydroalcoholic olive leaf extract (OLE). Means ± s.e.m. are 
shown; three asterisks show a highly significant difference of 
the delay, as compared to that in the control group. (df, 4,35;  
F = 10.18; P < 0.0001).

Effect of the OLE on Tonico-Clonic Seizures. 
The OLE in all doses (from 250 to 1000 mg/kg)  
noticeably delayed the onset of tonico-clonic 
seizures compared to the control group (injected with 
normal saline). The differences observed between 
the control group and those that received 250, 500, 
and 1000 mg/kg were highly significant (P = 0.002, 
0.0165, and 0.0001, respectively). The lowest dose 
used (125 mg/kg) also provided more than a twofold 
increase in the mean delay of tonico-clonic seizures, 
but the difference did not reach the significant level; 
the greatest dose (1000 mg/kg) increased with index 
more than 4.5 times.

Effect of the OLE on the Mortality Rate in Mice 
with PTZ-Induced Seizures. In the control group 
where mice received 80 mg/kg PTZ with no additional 
treatment, all 8 animals died within a 24-h-long 
period. In the group treated with 125 mg/kg OLE, 



380 R. Shahabi et al.

2 mice survived after such period of observation. In 
the groups treated with 250 and 500 mg/kg OLE, in 
both cases 6 animals were alive in 24 h. In the group 
where the animals received the highest dose of the 
extract (1000 mg/kg), 7 of 8 mice survived 24 h after 
PTZ injections. Such decreases in the mortality were 
significant at the doses of 250, 500 (P < 0.01), and 
1000 mg/kg (P < 0.001), compared to the control 
group. 

Our data are mostly phenomenological; our 
project can be the first step in the preparation of 
naturally based antiepileptic drugs. Of course, 
detailed examination of the respective antiepileptic 
effects, precise identification of the agents present 
in the OLE and directly responsible for these 
effects, and identification of the mechanisms via 
which such effects are provided, are necessary in 
future studies. Maybe it is expedient to test, as a 
first step, the respective effects of oleuropein and 
hydroxytyrosol; at the same time, it is possible that 
the antiseizure action of OLE is provided by some 
other agents present in this extract. 
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F i g. 2. Delays of the onset of pentylenetetrazol-induced clonico-
tonic seizures in the control group (Contr) and four groups of 
mice treated with different doses of the olive leaf extract (OLE). 
One, two, and three asterisks show significant differences 
of delays, as compared to that in the control group (df, 4,35;  
F = 3.36; *P = 0.0165, **P = 0.002, ***P ≤ 0.0001); ##P = 0.001 
in comparison with the 125 mg/kg group. Other designations are 
similar to those in Fig. 1.

DISCUSSION

Herbal medicine is at present an important direct 
progenitor of modern pharmacotherapy, and natural 
products appear among the most valuable sources 
of potential novel drugs [8, 15]. Our findings 
demonstrated that the hydroalcholic extract of 
olive leaf is a rather effective antiepileptic, as was 
shown by intense suppression of seizures in the 
PTZ model in mice. Substances that noticeably 
increase the latency and reduce the severity of 
PTZ-induced seizures are, naturally, suggested 
as having significant antiseizure activity [16]. 
Thus, our demonstration of the efficiency of the 
hydroalcoholic OLE in one of the most generally 
used model of epilepsy convincingly shows that 
this herbal material can be used as an effective 
antiseizure medication (it should, however, be 
recognized that the extract doses used in our study 
were rather high). 
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