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ABSTRACT

Epilepsy is one of the serious neurological sequelae of bacterial
meningitis. Rifampicin, the well-known broad spectrum antibiotic, is
clinically used for chemoprophylaxis of meningitis. Besides its antibiotic
effects, rifampicin has been proven to be an effective neuroprotective
candidate in various experimental models of neurological diseases. In
addition, rifampicin was found to have promising antioxidant, anti-
inflammatory and anti-apoptotic effects. Herein, we investigated the
anticonvulsant effect of rifampicin at experimental meningitis dose
(20mg/kg, i.p.) using lithium-pilocarpine model of status epilepticus (SE) in
rats. Additionally, we studied the effect of rifampicin on seizure induced
histopathological, neurochemical and behavioral abnormalities. Our study
showed that rifampicin pretreatment attenuated seizure activity and the
resulting hippocampal insults marked by hematoxylin and eosin. Markers of
oxidative stress, neuroinflammation and apoptosis were evaluated, in the
hippocampus, 24 hr after SE induction. We found that rifampicin
pretreatment suppressed oxidative stress as indicated by normalized
malondialdehyde and glutathione levels. Rifampicin pretreatment attenuated
SE-induced neuroinflammation and decreased the hippocampal expression of
interleukin-1p3, tumor necrosis factor-a, nuclear factor kappa-B, and
cyclooxygenase-2. Moreover, rifampicin mitigated SE-induced neuronal
apoptosis as indicated by fewer positive cytochrome ¢ immunostained cells
and prevent the elevation of caspase-3 activity in the hippocampus.
Furthermore, Morris water maze testing at 7 days after SE induction showed
that rifampicin pretreatment can improve cognitive dysfunction. Therefore,
rifampicin, currently used in the management of meningitis, has a potential
additional advantage of ameliorating its epileptic sequelae.

Keywords: seizure, meningitis, lithium-pilocarpine, Rifampicin, hippocampus
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Introduction

1. INTRODUCTION
1.1 Epilepsy:

Epilepsy is a chronic neurological disease of the brain which is
characterized by the occurrence of recurrent spontaneous seizures. It
contributes 1% of the global burden of disease affecting the lives of nearly 50
million people globally, out of which around 80% reside in developing
countries (Birbeck, 2010; Megiddo et al., 2016).

1.1.1 Definition of seizure and epilepsy:

An epileptic seizure is defined as: a transient occurrence of signs
and/or symptoms due to abnormal excessive or synchronous neuronal activity
in the brain. Epilepsy occurs when someone has an epileptic seizure and their
brain shows a pathologic and enduring tendency to have recurrent seizures
(Fisher et al., 2014).

Epilepsy is diagnosed when an individual has (Fisher et al., 2014;
Falco-Walter et al., 2018):

1) At least two unprovoked or reflex seizures>24 h apart;

2) One unprovoked or reflex seizure and a probability of having another
seizure similar to the general recurrence risk after two unprovoked

seizures (>60%) over the next 10 years;

Examples of evidence that increases the probability of having additional
seizures include:
A) Epileptiform activity on EEG (Electroencephalogram) or

B) A potential epileptogenic abnormality on brain imaging.

3) An epilepsy syndrome; epilepsy syndromes refer to clusters of features
(seizure type(s), EEG findings, imaging findings, age-dependent features,
triggers and sometimes prognosis) that occur together.

1
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1.1.2 Classification of seizures and epilepsies:

1.1.2.1 The classification of seizure types according to the International

League against Epilepsy (ILAE) 2017 is summarized by Figure 1:

Focal Onset "partial" Ger:'erallzed (?nset
"One brain hemisphere” Bo_th brain Unknown Onset
hemispheres"
. a
Impaired Motor Motor
"A.ware" awareness Tonic-clonic Tonic-clonic
simple "complex” Other motor Other motor
Non-Motor (Absence) Non-Motor
G
( 4 )\
Motor Onset Unclassified
|\ J
Non-Motor Onset
&
4
Focal to bilateral tonic-
L clonic

Figure 1: ILAE 2017 classification of seizure types (Falco-Walter et al., 2018).

1.1.2.2 Classification of epilepsy:

After classification of seizure type, the clinician should aim to
identify the patient’s epilepsy type. To classify an epilepsy type, a patient
must have met the definition and the criteria for epilepsy, as was mentioned
before. The epilepsy type classification is broader in scope than is the seizure
classification as it considers the possibility of having multiple seizure types,
and includes information about the overall clinical picture, genetics, imaging,

laboratory tests, prognoses and co morbidities (Falco-Walter et al., 2018).
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Epilepsy types are classified as:
1) Focal 2) Generalized

3) Combined Generalized and Focal 4) Unknown.

The patient is placed into one of these categories after classifying all
types of seizures he has and then mapping them in aggregate to one of these

four categories. (Scheffer et al., 2017)

1.1.3- Epilepsy etiology:

Primary epilepsy (50%) is idiopathic (“unknown cause”). In
secondary epilepsy (50%), referred as acquired epilepsy (Reddy, 2014),
seizures may result from a variety of conditions including trauma, metabolic
imbalances, anoxia, cerebrovascular disease, infections of the central nervous
system (CNS), tumors, drug withdrawal seizures, or neurotoxicity (Loscher
and Brandt, 2010).

The clinician should consider the etiology of seizures due to its
critical impact on epilepsy management and prognostic counseling. The
ILAE has defined six etiologic categories, focusing on those etiologies with

management implications (Belousova et al., 2017).
These categories are:

e Structural etiology:

The presence of a finding on neuro-imaging which reasonably can be
concluded to be the cause of patient’s seizures (Lapalme-Remis and
Cascino, 2016)
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e Genetic etiology:

The presence of a specific disease-causing variant in a gene, which is
believed to be pathogenic for epilepsy, would lead to a genetic classification.
Moreover, having a relevant family history and typical features (EEG, seizure
semiology) is sufficient for a genetic etiology classification (Hildebrand et al.,
2013).

e Infectious etiology:

CNS Infections and infestations are among the most common risk
factor for seizures and acquired epilepsy and are probably the most common
preventable risk factor for epilepsy ( Vezzani et al., 2016; Ramantani and
Holthausen, 2017). People of any age may develop seizures due to
infections. It is important to differentiate between early seizures (also termed
acute symptomatic, provoked, or insult-associated seizures), which may
occur within the first 1-2 weeks after infection (Beghi et al., 2010) and late
unprovoked seizures, which occur later (often months to years) after infection

and are therefore defined as acquired epilepsy (Lowenstein, 2009).

Early seizures which occur at or soon after the infection occur in up to 30
% of all CNS infections (Singhi, 2011). and are not considered spontaneous
seizures; they are thought to be mechanistically different from any subsequent
consequential chronic epilepsy (Shorvon and Guerrini, 2010). Early seizures
are a risk factor for the later development of epilepsy. However, not all people

with early seizures will develop epilepsy (Vezzani et al., 2016).

Status epilepticus (SE), defined as continuous seizure activity for more
than 5 min or consecutive seizures without recovery of consciousness, can be a
serious consequence of CNS infections (Trinka et al., 2012). Status epilepticus
is a life-threatening neurological and medical emergency with high mortality,




