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The Assessment of Brain Functions in the
Proconvulsants-provoked Convulsive Seizure Model
Mice using Magnetic Resonance Imaging
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BBB Breakdo
“Brain Injury
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Epileptic Seizures in PIL

Experimental schedule
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Stage Seizures

0 normal
immobilization

2 facial, vibrissal and forelimb clonus (short
myoclonic jerk)

3 myoclonic jerking consisted of a whole body
Jjerk with or without irregular, bilateral
forelimb movements

4 generalized clonic seizures (GCS) with

kangaroo posture

5]

generalized tonic-clonic seizures (G'TCS) with
loss of posture tone.




-~ BBB Breakdown in - e

After PILO injection
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Changes in MW

prolonged seizures

T, WI f Atrophy: Cell loss

Edema: Vasogenic Cytotoxic

T,WI 4 4 Gliosis
DWI y 4 Gliosis?

GAdEMRI
(T, W) f BBB leakage

The underlying mechanisms of these changes are in most cases not well known.



Levetiracetam (E Keppra®)
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Levetiracetam (ILLEV) is approved for treatment of partial,
myoclonic, and tonic-clonic seizures.

LEYV, add-on therapy, is also effective for refractory epilepsy.

(LEV improves memory in mild cognitive impairment?)

LEV binds to the synaptic vesicle protein SV2A, and inhibits
presynaptic calcium channels to modulate of synaptic
neurotransmitter release in the brain.

The proposed therapeutic range for seizure control is 11 ug/ml
(60 uM) (5-30 ug/mkL, 30-1SO uM).

Pharmacokinetics of LEV are affected by renal function.



Effect of LEV on PILO-induced Seizures ng
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Effects of LEV on BBB Bre

" PHLO-SE mice
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Effects of LEV on BBB Breakdown i
_ PIHLO-SE mice
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Hypothetical Epileptogenic Events and™
Treatment

PILO-SE model
Clinical
seizure
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Brain insults and BBB dysfunction—

Prolonged seizures (SE, PFS)

Angiogenesis‘ ‘Metabolic failure‘ ‘Inﬂammation

BBB dysfunction

(Astrocyte dysfunction, Impaired homeostasis, Inflammation)

Neuronal (synaptic) hyperexcitability
Neuronal network reorganization

Epilepsy and Seizure



