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Many reports have been published for antimicro-
bial, antifungal, antiviral, antioxidant and anti-
convulsant activities of Hypericum species4,5.
Previous reports showed that H. scabrum L has
antimicrobial activity6. Also, it used to its seda-
tive effect and has antiseptic, antidiarrhea, anti-
hemorrhoid, antieczema, antipsoriasis, an-
thelmintic and antifungal activities7. Essential oil
composition, fatty acid composition, antimicro-
bial and antiulcerogenic activities of H. scabrum
have been reported8. We have recently published
good antihypoxic and antidepressant activities of
this plant9. In continuation of our research pro-
gram, in order to scientifically evaluation of eth-
nomedical uses of H. scabrum, its anticonvulsant
activity in mice was investigated. In addition its
nitric oxide scavenging model, as a possible
mechanism involved, was evaluated.

Materials and Methods

Chemicals
Pentylenetetrazole and picrotoxin were pur-

chased from Sigma Chemicals Co. (St. Louis,
MO, USA). Sulfanilamide and N-(1-naphthyl)
ethylenediamine dihydrochloride were purchased
from Merck (Darmstadt, Germany). Diazepam
was purchased from Roche, Johannesburg, South
Africa.

Experimental Animals
The protocol for the study was approved by

Animal Ethical Committee of Mazandaran Uni-
versity of Medical Sciences, Sari, Iran. Swiss
male albino mice, weighing 20-25 g (Institute
Pasteur of Iran) were used in this study. The ani-
mals were housed in standard cages with free ac-
cess to food and water. The animal house temper-
ature was maintained at 23± 1°C with a 12-h
light/12-h dark cycle. Each animal was tested
once. All of the experiment conducted between
10:00 and 14:00 h.
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Abstract. – OBJECTIVES: Hypericum (H.) spp.
has been used in traditional medicine for their anti-
convulsant effect for many years. In spite of many
works on this genus, little is known about H.
scabrum. In this work, anticonvulsant activity of H.
scabrum was investigated.

MATERIALS AND METHODS: Anticonvulsant
activity of aqueous extract was evaluated by
pentylenetetrazole (PTZ) induced convulsion
and picrotoxin induced convulsion. Also, nitric
oxide radical scavenging was investigated as a
possible mechanism involved.

RESULTS: Extract (125-500 mg kg-1, i.p.) signif-
icantly delayed the onset of PTZ induced convul-
sion. At 500 mg kg-1, 100% protection against
mortality was observed. At this dose, it signifi-
cantly prolonged the onset of picrotoxin induced
convulsion in mice, too. It showed significant ni-
tric oxide radical scavenging activity.

CONCLUSIONS: Mechanism of anticonvulsant
activity may be through GABA and/or nitric ox-
ide pathway.
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trazole, Picrotoxin.

Introduction

Despite the technological advancement in
modern medicine, many people from all over the
world still rely on traditional medicine and medi-
cinal plants for their daily healthcare needs be-
cause they are safe1. Hypericum (Hypericaceae)
genus which contains more than 400 species oc-
curs throughout the world and is well represented
in the Mediterranean and the Near East Areas
distributed across tropic and subtropic regions, as
well as across Europe and Asia2. Recently, there
has been increasing interest in the genus Hyper-
icum, because it is a source of a variety of com-
pounds2. Modern studies have been focused on
the activity of extracts of these plants against cer-
tain viruses and bacteria and on their possible ap-
plications as medicines for various diseases3.
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Plant Material and Preparation of
Freeze-Dried Extract

H. scabrum aerial part was obtained in sum-
mer of 2008 from Golestanak area, northern of
Iran. Plant material was dried under dark condi-
tions at room temperature. The dry material ex-
tracted by water for 24 h at room temperature.
The extract was then separated from the sample
residue by filtration through Whatman No.1 filter
paper. The resulting extracts were concentrated
over a rotary vacuum at 45°C until a crude solid
extract was obtained which then was freeze-dried
for complete solvent removal (yields 29%).

Anticonvulsant Activity

Pentylenetetrazole (PTZ)-Induced
Convulsion

The method of Swinyard et al10 was employed
to induce convulsion in mice. Fifty male mice
were divided into five groups each containing ten
mice. The first group received normal saline 10
ml/kg i.p.; the second, third and fourth groups re-
ceived 125, 250 and 500 mg kg-1 i.p. of extract;
while the fifth group was injected with diazepam
1 mg/kg i.p. Thirty minutes after treatment, mice
in all the groups received PTZ 100 mg kg-1 i.p.
Mice were observed over a period of 30 min,
hind limb extension was taken as tonic convul-
sion. The onset of tonic convulsion and the num-
ber of animals convulsing or not convulsing
within the observation period were noted.

Picrotoxin-Induced Convulsions
Vellucci and Webster method11 was used to as-

sess the anticonvulsant effect of extract. Mice
were kept individually in transparent mice cages
(25×15×15 cm) for 60 min to acclimatize to their
new environment before the commencement of
the experiment. Seizure was induced in picrotox-
in (10 mg kg-1, i.p.). Animals were observed for
convulsion for a period of 30 min. Hind limb ex-
tension was taken as tonic convulsion. The onset
of tonic convulsion and the number of animals
convulsing or not convulsing within the observa-
tion period were noted. Experiments were repeat-
ed following the pretreatment of animals either
extract or diazepam (0.5 mg kg-1 i.p.) or vehicle
prior to the administration of picrotoxin. The
ability of extract to prevent or delay the onset of
the hind limb extension exhibited by the animals
was taken as an indication of anticonvulsant ac-
tivity. Onset and duration of convulsions in the

mice were noted and recorded and protection
percentages were determined. Normal saline (3
ml kg-1 i.p.) were used as control.

Assay of Nitric Oxide-Scavenging Activity
For the experiment, sodium nitroprusside (10

mM), in phosphate-buffered saline (PBS), was
mixed with different concentrations of extract dis-
solved in water and incubated at r. t. for 150 min.
The same reaction mixture, without the extracts but
with an equivalent amount of water, served as con-
trol. After the incubation period, 0.5 ml of Griess
reagent was added. The absorbance of the chro-
mophore formed was read at 546 nm (UV – Visible
EZ201, Perkin Elmer,Waltham, MA, USA).
Quercetin was used as positive control12.

Statistical Analysis
Experimental results are expressed as means ±

SD. Data were analyzed by one-way ANOVA
followed by Tukey-Kramer tests. The percentage
of mortality was assessed by Fisher’s exact test.
Results were considered significant at p < 0.05.

Results

PTZ (100 mg kg-1, i.p.) elicited tonic convul-
sion in 100% of the control animals used. Extract
(125-500 mg kg-1, i.p.) significantly delayed the
onset of PTZ induced tonic convulsion. At 500
mg kg-1, 10% protection against convulsion and
100% protection against mortality were ob-
served. Diazepam (1 mg kg-1, i.p.) protected 50%
of the animals against tonic convulsion and
100% against mortality (Table I). Picrotoxin (10
mg kg-1, i.p.) elicited seizures in all mice used in
control group. Extract at 500 mg kg-1, i.p. signifi-
cantly prolonged the onset of convulsion in mice.
At 500 mg kg-1, 20% protection against seizures
and 60% protection against mortality was ob-
served. At 125 and 250 mg kg-1 no effect were
observed on convulsion. Diazepam, at 1 mg kg-1

(i.p.), significantly prolonged the onset of picro-
toxin induced tonic convulsion and significantly
decreased the appearance of the convulsion by
protecting 60% of the picrotoxin treated animals
and 100% protection against mortality (Table I).
Extract exhibited potent nitric oxide-scavenging
activity between 10 and 160 µg ml-1. The percent-
age of inhibition was increased with increasing
concentration of the extract. IC50 was 57.5 ± 2.3
µg ml-1. Quercetin showed more potent activity
than that of extract (17 ± 1.5 µg ml-1).

M.A. Ebrahimzadeh, S.M. Nabavi, S.F. Nabavi, N. Ahangar



Onset of tonic
convulsion

(mean ± SD) Mortality No. of animal Animals not No. of animals Dose Dose Dose Dose
(second) protection death/used convulsed convulsed/used Diazepam extract PCT PTZ

67.5 ± 3** 20% 8/10 0 10/10 – 125 – 100
96.8 ± 7.5*** 50% 5/10 0 10/10 – 250 – 100

142.5 ± 6.6*** 100% 0/10 10% 9/10 – 500 – 100
54.3 ± 2.8 0 10/10 0 10/10 – – – 100

421.8 ± 7.9*** 100% 0/10 50% 5/10 1 – – 100
348.1 ± 15.8* 0 10/10 0 10/10 – 125 10 –
401.5 ± 31.9*** 20% 8/10 0 10/10 – 250 10 –
537.3 ± 31.3*** 60% 4/10 20% 8/10 – 500 10 –
206.9 ± 20.2 0 10/10 0 10/10 – – 10 –
582.3 ± 9*** 100% 0/10 60% 4/10 1 – 10 –

Table I. Effect of H. scabrum aqueous extract on onset of pentylenetetrazole (PTZ) and picrotoxine (PCT)-induced seizures in mice.

Doses are in mg/kg. Each group represents the mean ± SD (n = 10). **p < 0.01, ***p < 0.001 vs. control
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Discussion

Results show the onset of tonic convulsion
produced by PTZ was significantly delayed by
H. scabrum. According to the report of De Sarro
et al13 PTZ exerts its convulsant effect by inhibit-
ing the activity of GABA which is implicated in
epilepsy. Delay in occurrence of PTZ convulsion
by extract improved that interfering with GABA
can be regarded as a possible mechanism for its
anticonvulsant activity. Extract reduced mortality
and increase the onset of convulsion but inci-
dence of seizures did not changed as compared to
diazepam (Table I). According to Amabeoku et
al14 picrotoxin exerts its convulsant effect by
blocking the GABAA receptor-linked chloride ion
channel which normally opens to allow increased
chloride ion conductance into the brain cells fol-
lowing the activation of GABAA receptors by
GABA. Our results showed picrotoxin induced
convulsion in mice, diazepam and H. scabrum
but not phenytoin could attenuated the convul-
sion. It seems H. scabrum attenuated picrotoxin
convulsion by enhancing GABA neurotransmis-
sion. This further supports the hypothesis that H.
scabrum may be affecting GABAergic mecha-
nism to exert its anticonvulsant activity.

NO has been associated with a variety of phys-
iologic processes in the human body since it was
identified as a novel signal molecule. It transmits
signals from vascular endothelial cells to vascu-
lar smooth muscle cells and plays an important
role in vital physiologic functions many systems.
In the nervous system, NO works as an atypical

neural modulator that is involved in neurotrans-
mitter release, neuronal excitability, and learning
and memory15. The scavenging of NO is based
on the principle that, sodium nitroprusside in
aqueous solution at physiological pH sponta-
neously generates nitric oxide which interacts
with oxygen to produce nitrite ions that can be
estimated using Griess reagent. Scavengers of
NO compete with oxygen, leading to reduced
production of nitrite ions. Extract exhibited po-
tent nitric oxide-scavenging activity between 10
and 160 µg ml-1. There are some evidences that
strongly suggest involvement of NO signaling
pathway in CNS disorders16. Anticonvulsant ac-
tivity of this plant may be partially mediated by
NO pathway.

Conclusions

Results suggest H. scabrum aqueous extract
has very good anticonvulsant activity and thus,
lend pharmacological justification to the use of
the plant extract by traditional medicine practi-
tioners in the treatment of epilepsy. GABAergic
pathway and/or NO pathway are proposed for its
effect. It is promising for further pharmacologi-
cal and biochemical experiments, which will be
focused on evaluating other activities.

––––––––––––––––––––
Conflict of Interest
The Authors declare that they have no conflict of interests.



2144

References

1) EISENBERG D, DAVID RB, ETTNER SL. Trends in alter-
native medicine use in the United States 1990-97.
JAMA 1998; 280: 1569-1575.

2) KIZIL G, TOKER Z, OZEN HC, AYTEKIN C. The antimi-
crobial activity of essential oils of Hypericum
scabrum, Hypericum scabroides and Hypericum
triquetrifolium. Phytother Res 2004; 18: 339-
341.

3) CEAKIR A, DURU ME, HARMANDAR M, CIRIMINNA R, PAS-
SANNANTI S, PIOZZI F. Comparison of the volatile oils
of Hypericum scabrum L. and Hypericum perfo-
ratum L. from Turkey. Flavour Frag J 1997; 12:
285-287.

4) HOSSEINZADEH H, KARIMI GR, RAKHSHANIZADEH M. An-
ticonvulsant effect of Hypericum perforatum: role
of nitric oxide. J Ethnopharmacol 2005; 98: 207-
208.

5) KIZIL G , KIZIL M, YAVUZ M, EMEN S, HAKIMOGLU F.
Antioxidant activities of ethanol extracts of Hyper-
icum triquetrifolium and Hypericum scabroides.
Pharm Biol 2008; 46: 231-242.

6) ERDOGRUL Ö, AZIRAK S, TOSYALI C. Antimicrobial ac-
tivities of Hypericum scabrum L. extracts. KSU J
Sci Eng 2004; 7: 38-42.

7) UNAL EL, MAVI A, AYDAN KARA A, FAKIR A, ENGULF

MS, YILDIRIM A. Antimicrobial and antioxidant activi-
ties of some plants used as remedies in Turkish
traditional medicine. Pharm Biol 2008; 46: 207-
224.

8) OZEN HC, BASHAN M. The composition of fatty
acids in Hypericum scabrum, H. scabroides
and H. amblysepalum. Turk J Chem 2003; 27:
723-725.

9) ESLAMI B, NABAVI SF, NABAVI SM, EBRAHIMZADEH MA,
MAHMOUDI M. Pharmacological activities of Hyper-
icum scabrum L. Eur Rev Med Pharmacol Sci
2011; 15: 532-537.

10) SWINYARD EA, WOODHEAD JH, WHITE HS, FRANKLIN

MR. General principles: experimental selection,
quantification and evaluation of anticonvulsants.
In: Levy R, Mattson, R, Meldium B, Penry JK,
Dreifuss FE. (Eds.), Antiepileptic Drugs. Raven
Press, New York, 1989, pp. 233-239.

11) VELLUCCI SV, WEBSTER RA. Antagonism of caffeine-
induced seizures in mice by Ro 15-1788. Eur J
Pharmacol 1984; 97: 289-293.

12) EBRAHIMZADEH MA, NABAVI SF, NABAVI SM, POUR-
MORAD F. Nitric oxide radical scavenging potential
of some Elburz medicinal plants. Afr J Biotechnol
2010; 9: 5212-5217.

13) DE SARRO A, CECCHETTI V, FRAVOLINI V, NACCARI F,
TABARRINI O, DE SARRO G. Effects of novel 6-desflu-
oroquinolones and classic quinolones on
pentylenetetrazole-induced seizures in mice. J
Pharmacologie 1999; 43: 1729-1736.

14) AMABEOKU GJ, GREEN I, KABATENDE J. Anticonvulsant
activity of Cotyledon orbiculata L. (Crassu-
laceae) leaf extract in mice. J Ethnopharmacol
2007; 112: 101-107.

15) ALIEV G, PALACIOS HH, LIPSITT AE, FISCHBACH K, LAMB

BT, OBRENOVICH ME, MORALES L, GASIMOV E, BRAGIN

V. Nitric Oxide as an initiator of brain lesions dur-
ing the development of Alzheimer disease. Neuro-
tox Res 2009; 16: 293-305.

16) AGGARWAL A, GAUR V, KUMAR A. Nitric oxide mecha-
nism in the protective effect of naringin against
post-stroke depression (PSD) in mice. Life Sci
2010; 86: 928-935.

M.A. Ebrahimzadeh, S.M. Nabavi, S.F. Nabavi, N. Ahangar


