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Pentylenetetrazole (PTZ), Methods. In the present experimental study, 90 mice were randomly divided into 9
Carvacrol, Seizure, groups (n=10). Drugs were injected intraperitoneally 30 minutes before PTZ
NMDA injection. Then, seizure onset time, serum and brain antioxidant capacity (TAC) and

malondialdehyde (MDA) and NMDA receptor gene expression in the hippocampus
were examined.

Results. Seizure onset time in the group received carvacrol (20 and 40 mg/kg) was
significantly longer than the PTZ group (P<0.05). Treatment with carvacrol (20 and
40 mg/kg) significantly increased serum and brain antioxidant capacity and reduced
serum and brain MDA compared to the PTZ group (at doses of 5, 10, 20 and 40
mg/kg). The expression of NR2A and NR2B subunits of hippocampal NMDA
receptors in carvacrol-received mice was significantly lower than the PTZ group
(P<0.05).

Conclusion. Carvacrol has anticonvulsant effects, possibly by inhibiting oxidative
stress and reducing the expression of subunits of NMDA receptors.
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Extended Abstract

Background

Epilepsy is one of the most common neurological
disorders after stroke. Many drugs such as

phenobarbital are used to treat seizures, but due to
the many side effects and low therapeutic effects of
these drugs, researchers have turned their attention
to find new drugs. Carvacrol is a phenolic compound
with neuroprotective, anti-inflammatory, antioxidant
and anticonvulsant effects. It has been observed that
focal or systemic injection of NMDA receptor
agonists can induce seizures in animal models. In
addition, all types of NMDA antagonists exhibit
extensive anticonvulsant properties in acute and
chronic models of animal seizures. Studies have also
observed an increase in the expression of NMDA
receptor subunits following seizures. The aim of the
study was to investigate the anticonvulsant effects of
carvacrol in PTZ-induced seizures in male mice and
to investigate the role of N-Methyl-D-Aspartic Acid
(NMDA) receptor.

Methods

In the present experimental study, 90 mice were
randomly divided into 9 groups (n=10). The control
group received normal saline by intraperitoneal
injection. The group received PTZ at a concentration
of 90 mg/kg intravenously and saline
intraperitoneally. Mice received phenobarbital as
standard anticonvulsant at a dose of 4 mg/kg 30
minutes before PTZ. Intervention groups received
carvacrol at doses of 5, 10, 20 and 40 mg/kg 30
minutes before PTZ injection. The group that
received the NMDA antagonist (ketamine, 1 mg/kg)
and the sub-effective dose of carvacrol 30 minutes
before PTZ, and the last group received the NMDA
agonist (N-Methyl-D-Aspartic Acid) and the effective
dose of carvacrol 30 minutes before PTZ. Then,

seizure onset time, antioxidant capacity (TAC) by
FRAP method and malondialdehyde (MDA) levels
of serum and brain and NMDA receptor subunits
(NR2A and NR2B) gene expression by Real-time
PCR in the hippocampus were examined.

Result

Seizure onset time in the group received carvacrol
(20 and 40 mg/kg) was significantly longer than the
PTZ group (P<0.05). Treatment with carvacrol (20
and 40 mg/kg) significantly increased serum and
brain antioxidant capacity in compared to the PTZ
group (P<0.05). Carvacrol at doses of 5, 10, 20 and
40 mg/kg reduced serum and brain MDA levels in
compared to the PTZ group (P<0.05). The
expression of NR2A and NR2B subunits of
hippocampal NMDA receptors in carvacrol-received
mice was significantly lower than the PTZ group
(P<0.05). Phenobarbital as an anticonvulsant drug
could only significantly increase the onset time of
seizures in compared to the PTZ group (P<0.05). But
in other measured parameters, no statistically
significant difference was observed between this
group and the PTZ group (P>0.05).

Conclusion

According to the results, carvacrol treatment
increased the seizure onset time, significantly
increased serum and brain antioxidant capacity and
significantly =~ decreased serum and  brain
malondialdehyde levels. Expression of NR2A and
NR2B subunits of hippocampal NMDA receptors
decreased in carvacrol-receiving mice. These results
indicate that carvacrol has anticonvulsant effects,
possibly by inhibiting oxidative stress and reducing
the expression of subunits of NMDA receptors.
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