Antiepileptic drugs in
neuroprotection

Hana Kubova

Department of Developmental Epileptology

kubova@biomed.cas.cz

They can result
in developmental retardation,
motor impairment,
cognitive decline, behavioral changes,

epilepsy

Brain injuries of various etiologies
are very important cause
of disability and mortality
in all age groups.




Incidence of selected brain injuries:

e Stroke

* 4/1000 in neonates
* 2.7/100 000 in children

e Head trauma

Higher rate in adolescents and young adults

e Status epilepticus

causes of epilepsy
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Do we improve functional outcome
of brain injury
by prevention of neuronal loss?

Can we minimize or prevent
consequences of brain injury?

Neuroprotection

Which drugs to use

When to start treatment

How long to continue neuroprotective therapy
How to select patients
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Continuous neurodegeneration

Degenerating neurons 5 mo after SE
(animal with spontaneous seizures)

Development of cognitive impairment
after brain insult.
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What do we know about neuroprotective,
antiepileptogenic
O and disease-modifying effects of AEDs
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Classical AEDs
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 Can neuroprotection prevent
epileptogenes?

*Can effective anti-epileptogenic
treatment prevent cognitive
impairment?

eCan be the same therapeutic
schedule used for different ages and
for different insults?

* Is there genetic predisposition to
develop epilepsy after the initial
insult?




Future challenges

Effects of neuroprotection on glial cells and their
functions

Additional effects of neuroprotective drugs (on
metabolisms, vascularization, synaptic reorganization,
etc.)

Age-specific pattern of brain injury

Age-specific effects of neuroprotective drugs

Neurotoxic effects of AED

Some classical AEDs exhibit NI

neurotoxic effects /n vivoin
immature brain (phenytoin,
diazepam, phenobarbital)
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What 1 am missing
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Detailed time profile of possible consequences - some
changes can be transient

Spontaneous behavior (open field)
Anxiety (elevated plus maze, open field)
Social behavior

Non-associative learning (habituation)

What I am missing

More different tests to assess cognitive impairment
VideoEEG monitoring at different time points

Histological evaluation both limbic and extralimbic structures at
different time points after insult

Developmental studies

Multicentric studies
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Seizure duration
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Physicians have access to a
vast array of options for
managing epilepsy. However,
none of the past century’s
innovations have achieved the

ultimate goal

a cure of epilepsy ...

Possible timing of neuroprotection
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