CHAPTER I

INTRODUCTION

Management of epilepsy is a dynamic process, and the control of seizures may
vary from time to time. There are more than 50 million epileptics worldwide. Some
seizures can be controlled by the standard antiepileptic drugs (AEDs), including

phenytoin, carbamazepine, barbiturat diazepines, valproate and ethosuximide.

In addition, several newer agen entin, lamotrigine, topiramate, and,
most recently, levetiraceta arbazepin isamide, are also employed
(Temkin, 2001; McAuley T Zures in many epileptic patients
remain resistant to thes 5. \Of these patients with refractory seizures,
only a small percenta L "\ surgery. Another category of
epileptic patients inclu ¥ | 1 - P . )e controlled, but on the
experience of chronic tgXici clateds wi pl edications (White, 1997).
Therefore, gradual and order, 7 drug therapy are often required,
and there is still a need for ne more selective action and fewer

toxic effects.

The use of Saamat soizure —mod ' \ in the discovery and
development of new drugs fo pticTiseizures.  The pilocarpine

animal model of epilepsy is a common experimental tools in epilepsy research. This

¢

model has been ﬁpﬁaﬁ;}aﬁeﬁ W%fﬁﬂvﬁmlo (EEG), behavioral,

and morphologic fgatures, as an animal model resembling some aspects of human

_ ¢ o - o/
temporal ueja(TQEﬂT?m}J ﬂ?ﬁﬂlmlﬂ ?]; Mello et al.,
1993). Af r| i‘ilo arpine injection, animal became hypoactive; followed by

generalized convulsions and limbic status epilepticus (SE) that caused neuronal loss
and mossy fiber sprouting in hippocampus and subsequently spontaneous recurrent
seizures (SRS) (Turski et al., 1983; Cavalheiro et al., 1991). Many microdialysis studies
demonstrated significant alterations of glutamate and Y-aminobutyric acid (GABA)

concentrations in pilocarpine-induced seizure (Walton et al., 1990; Cavalheiro et al.,



1994). In addition, Smolders and co-workers (1997) demonstrated that changes in
extracellular hippocampal amino acids levels (glutamate, aspartate and GABA) are not
involved in seizure onset, but might play a role in seizure maintenance and spread in the
pilocarpine animal model of epilepsy. The fact that pilocarpine induced status epileticus
is followed by changes in the level of lipid peroxidation in the hippocampus, suggesting
that reactive oxygen species (ROS) could be involved in the neuronal damage induced

by pilocarpine (Dal-Pizzol et al., 2000).

N-(2-propylpentanoyl) log of valproic acid (VPA) which is
an effective anticonvulsan r the &ent of most forms of epilepsy

including pilocarpine-induced.s + ) ski-et al., 1983; Johannessen, 2000).

Doth the maximal electroshock
xhibiting a median effective
nermore, VPU produced less
neurological side effects and | .e' vé indes 9.0) than VPA (1.1) (Tantisira et
al.,, 1997). In microdialsis die; j 0 sed glutamate, aspartate, GABA and
glycine in anesthetized rat (So pale | ; Additionally, it depressed spontaneous
firing of both neurons of cerebral ,..,..--:; Dellum recorded by microiontophoretic

T
technique in anesthetized ratsi{Khonasombat

; )
However, no data -3% seizure model is available.

Thus, we considered it i terestmg to study the effects and underlymg mechanisms of

VPU in pilocarpi ulsant activity of VPU
against pilocar r@uﬂjﬂﬂm\/ﬁ:ﬁ mtr@u on neurochemical
changes it 3 éﬁ ippocampus),

neuronalalﬁﬁ;alﬂﬁjmmﬁj Wﬁ' ﬂ xidation and .-

neuronal mitochondrial function were also investigated.



CHAPTER I

REVIEW LITERATURES

Epilepsy

Epilepsy is a common neurological disorder which is characterized by a tendency

to recurrent seizures (McNamara, 1999; Thom, 2004).
i

A seizure is the manif rmal and excessive synchronized
discharge of a set of neurons if"th ; élures are sudden and transient
and include a wide variety S eNsSory phenomena, with or without

gau et al., 2002).

alteration in consciousness ¥

Status epilepticus (3 S g on in which epileptic seizures
continue, or are repeated withg 7' NS HUS or a period of 30 min or more
horvon, 2000). W vl \
§ ) GG

There are more than 50 ilfior oridwide. Epileptic seizures affect all

age groups and can be the result of v»'u# or,
e o e e /i

o

cerebral illness (Thom, 2004). The
incidence of epilepsy is s 7_-? _________;“__m-_-_:,: ..... Minegers, 1993) and appears
to be higher in African-Ameficz 3 derson, and Schoenberg;

I
1986). With exclusion of almther known factors, age alone nstitutes a risk for epilepsy

with a magnitude of 1.3 f ﬂ 5 r 0 (Ng et al.,, 1993).
Interestingly, this a@ldu ﬁﬁzﬂfe"@ ﬂﬂji]ﬁz shifted over recent
years. Whereas the majority of e ilepgi S _were_ ifeste Qﬁf}lhildhood and
adolescenceﬂcm%a&m ﬁpmil [mgﬁﬂaﬂg‘j a an during the
first 2 decadesqof life. Epilepsy is the third most frequent neurological disorder encountered
in the elderly after cerebrovascular disease and dementia (Kramer, 2001). In addition,
population-based epidemiological studies demonstrate that SE, a severe form of seizures,

has a much greater incidence than previously reported and like epilepsy, also manifests the

highest incidence in childhood and in the elderly (DeLorenzo et al., 1996).
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