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Decreased glutamine synthetase, increased citrulline–nitric
oxide cycle activities, and oxidative stress in different regions
of brain in epilepsy rat model
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Abstract To understand their role in epilepsy, the
nitric oxide synthetase (NOS), argininosuccinate
synthetase (AS), argininosuccinate lyase (AL), gluta-
mine synthetase (GS), and arginase activities, along
with the concentration of nitrate/nitrite (NOx), thio-
barbituric acid reactive substances (TBARS), and
total antioxidant status (TAS), were estimated in
different regions of brain in rats subjected to
experimental epilepsy induced by subcutaneous ad-
ministration of kainic acid (KA). The short-term
(acute) group animals were killed after 2 h and the
long term (chronic) group animals were killed after
5 days of single injection of KA (15 mg/kg body
weight). After decapitation of rats, the brain regions
were separated and in their homogenates, the concen-
tration of NOx, TBARS and TAS and the activities of
NOS, AS, AL, arginase and glutamine synthetase
were assayed by colorimetric methods. The results of
the study demonstrated the increased activity of NOS
and formation of NO in acute and chronic groups
epilepsy. The activities of AS and AL were increased
and indicate the effective recycling of citrulline to

arginine. The activity of glutamine synthetase was
decreased in acute and chronic groups of epilepsy
compared to control group and indicate the modula-
tion of its activity by NO in epilepsy. The activity of
arginase was not changed in acute group; however it
was decreased in chronic group and may favor
increased production of NO in this condition. The
concentration TBARS were increased and TAS
decreased in acute and chronic groups of epilepsy
and supports the oxidative stress in epilepsy.
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Introduction

Neuronal excitation involving the excitatory gluta-
mate receptors is recognized as an important under-
lying mechanism in neurodegenerative disorders [11].
Glutamate and related excitatory amino acids are
considered major neurotransmitters in the central
nervous system [10]. In the CNS, the conversion of
glutamate to glutamine by glutamine synthetase (GS),
that takes place within the astrocytes, represents a key
mechanism in the regulation of excitatory neurotrans-
mission under normal conditions as well as in injured
brain [41]. Kainic acid (KA) is a potent CNS
excitotoxin, producing acute and sub-acute epileptic-
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