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Epilepsy is a neurologic dysfunction caused by abnormal electrical activity in the brain. Oxi-

10Aug 2020 © dative stress is involved in the seizure-induced brain damage.
30Sep 2020 ¢ [SIJTEEE This study aimed to evaluate the anticonvulsant and antioxidant effects of pioglitazone (a per-
010ct2020 :  oxisome proliferator-activated receptor gamma agonist used for treatment of type 2 diabetes) on Pen-

tylenetetrazole (PTZ)-induced seizure in rats.

[VETEEE In this experimental study, 28 rats weighing 20-30 g were divided into four groups of control,
pioglitazone, PTZ, and treatment. For treatment, PTZ (85 mg/kg) or normal saline was injected intraperi-
toneally and 4 hours later, pioglitazone (80 mg/kg) was administrated orally. Carboxymethylcellulose was
administered orally in the control and PTZ groups, instead of pioglitazone. One hour after PTZ injection,
seizure severity was assessed using Racine scale. Then, the rats were decapitated and the Malondialde-
hyde (MDA) level and the activity of Catalase (CAT) and Superoxide Dismutase (SOD) in their hippocam-
pus samples were measured by standard methods.

[FiEEE Pioglitazone administration significantly increased the latency to the onset of seizure stages 1-4

Seizure, Pioglitazone, and prevented the stage 5. It significantly reduced the lipid peroxidation caused by PTZ-induced seizure
Pentylenetetrazole, © and increased the activity of CAT and SOD enzymes in the hippocampus of rats.

Antioxidant, [@TEIERT Antioxidant effects of pioglitazone may play a role in preventing stable PTZ-induced seizures
Anticonvulsant : and protecting neurons from seizure-caused damage.

veloped countries, the prevalence of the disease is 40-70 per
100,000 people, while in developing countries the rate is

1. Introduction 100-190 per 100,000 people [3]. More than 60% of people

with epilepsy need treatment with anticonvulsant drugs [4].
pilepsy is a chronic neurological disor- Various studies have shown that seizures cause neuronal
der in the brain characterized by recurrent damage and complications through the production of free
seizures [1]. The severity of these attacks radicals and oxidative stress [10, 11]. Therefore, treatment
varies from mild episodes involving invol- with antioxidant drugs may reduce seizure damage in the
untary movements of a part of the body, to brain [12]. One of the models of seizures in rodents is the

general seizures involving all parts of the body [1, 2]. In de-
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administration of high dose of Pentylenetetrazole (PTZ)
[13]. PTZ damages GABAergic interneurons in the hippo-
campus by causing oxidative stress, resulting in the induc-
tion of stable seizures [14]. Pioglitazone is a PPAR-y nu-
clear receptor agonist used for treatment of type 2 diabetes
[15]. Various studies have shown that pioglitazone has an-
tioxidant effects [16]. Due to the role of oxidative stress in
neuronal damage caused by seizures, in this study we aims
to investigate the antioxidant and anticonvulsant effects of
pioglitazone in a rat model of seizure induced by PTZ.

2. Materials and Methods

In this study, 28 adult male rats were divided into 4 groups
of 7; control, pioglitazone, PTZ, and treatment. For treat-
ment, pioglitazone (80 mg/kg) was administered orally
and, 4 hours later, normal saline or PTZ (85 mg/kg) was
injected intraperitoneally. Carboxymethylcellulose (0.5%)
was used instead of pioglitazone in control and PTZ groups.
Within one hour after PTZ injection, the latency time to
the onset of different stages of seizures (according to Ra-
cine’s criteria) was measured. Racine stages include: Stage
0=no seizures, stage 1= mouth and facial movement, stage
2=rhythmic head nodding, stage 3=forelimb clonus, stage
4=rearing with forelimb clonus, and stage S=rearing and
falling with forelimb clonus. Rats were then anesthetized
and their brains were extracted. Next, the Malondialde-
hyde (MDA) level and the activity of catalase and super-
oxide dismutase enzymes in hippocampal samples were
measured. Results were expressed based on Mean+SEM.
Student t-test was used to compare the latency time to the
onset of different stages of seizures. In order to investigate
the difference between the mean MDA and the activity of
antioxidant enzymes in the study groups, Tukeys’ post hoc
test and one-way ANOVA were used, considering P<0.05
as the significance level.

3. Results

The results showed that oral administration of 80 mg/kg
pioglitazone or its vehicle (control group) did not induce sei-
zures in rats; however, oral administration of 80 mg/kg pio-
glitazone 4 hours before intraperitoneal administration of 85
mg/kg PTZ increased the latency time to the onset of seizures
stages 1 to 4 of and prevented the stage 5 (Table 1). Mea-
surement of MDA level in hippocampal samples showed
that PTZ-induced seizures significantly increased lipid per-
oxidation in the hippocampus of rats (P<0.001). Moreover,
oral administration of 80 mg/kg pioglitazone 4 hours before
85 mg/kg PTZ administration significantly reduced MDA
in hippocampus samples (P<0.05). PTZ-induced seizures
significantly reduced the activity of catalase and superox-
ide dismutase in the hippocampus samples compared to the
control group (P<0.001). However, oral administration of
pioglitazone 4 hours before intraperitoneal administration
of PTZ significantly increased the activity of superoxide
dismutase and catalase enzymes (P<0.05).

4. Conclusion

Pioglitazone administration increases the PTZ-induced
seizure threshold and reduces the PTZ-induced oxidative
stress in the hippocampus of rats. Therefore, pioglitazone
may have antioxidant effects against PTZ-induced seizures.

Ethical Considerations

This study was approved by the Research Ethics Com-
mittee of Qazvin University of Medical Sciences (Code:
IR.QUMS.REC.1398.004).

Table 1. Effect of pioglitazone on the latency time (seconds) to the onset of different stages of PTZ-induced seizures

Mean+SEM
Group
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Control - - -
Pioglitazone (80 mg/kg) - - -
PTZ (85 mg/kg) 58.44+7 90.4+2.69 104.8215 203.716.23 216.416.234
Treatment # 91.3+2.73** 111.4+8.24 ** 165.54+17* 269.2748.88*** -

*PTZ (85 mg/kg) + Pioglitazone (80 mg/kg); *P<0.05; **P<0.01; ***P<0.001 compared to PTZ group.
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30. Nicotinamide adenine dinucleotide phosphate oxidase
31. Nuclear factor-kB (NF-KB)
32. Mitogen activated protein kinase (MAPKs)
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