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Seizure A transient occurrence of signs and/or symptoms due to abnormal excessive Epileptogenesis can be initiated, for example, by an “epilepsy gene”, various types of acute SR141716A

or synchronous neuronal activity in the brain. Seizures are categorized according to brain insults or chronic neurodegenerative diseases. The entire epileptogenic process is Cyclooxygenase
the International League Against Epilepsy (ILAE) classification into three types: modulated by an individual’s genetic background, microbiota, and exposome (non-genetic Celecoxib, Resveratrol
generalized onset; focal onset (previously known as partial seizures); and unknown : exposures of an individual in a lifetime, e.g., life-style, medications etc.). Epileptogenesis Gap Channels
onset. Epilepsy gene Genetic background continues after epilepsy diagnosis (i.e., occurrence of the first unprovoked seizure) and leads Gapl19

to various outcomes (SUDEP, sudden unexpected death; QoL, quality-of-life; Rx, treatment). GABA Receptors

Epilepsy A disease of the brain defined by any of the following conditions:

* At least two unprovoked (or reflex) seizures occurring >24 h apart OUTCOME (-)-Bicuculline methochloride,

* One unprovoked (or reflex) seizure and a probability of further seizures similar Brain injury vl EPILEPSY DIAGNOSI Diazepam, Flupirtine, Furosemide,
to the general recurrence risk (at least 60%) after two unprovoked seizures, e.g. TBl or - - (_)S - Remission, cure gg”gg‘},'gqe' L-838,417, Muscimol,
occurring over the next 10 years ischemic/ 1st unprovoked seizure

* Diagnosis of an epilepsy syndrome hemorrhagic (F)-Baclofen. CGP 55845, Vi :
. . - , , Vigabatrin
stroke Exposome Drug-responsive epilepsy

Epileptogenesis Development and extension of tissue capable of generating

spontaneous seizures, resulting in: Pentobarbital, RuBi-GABA,

: Valproic acid, sodium salt, Zonisamide,
. . . o Drug-refractory epilepsy
Development of an epileptic condition and/or EPILEPTOGENESIS GABA Transporters

* Progression of the epilepsy after it is established Riluzole, (S)-SNAP 5114
Glutamate (lonotropic) Receptors

g . - : . Cognitive impairment
_Eplle_psy syndrome A cluster of features incorporating seizure types, EEG, and Neurodegenerative Anti-seizure Rx
imaging features that tend to occur together. It often has age-dependent features disease
such as age at onset and remission, seizure triggers, diurnal variation, and o : oo eaen
sometimes prognosis. It may also have distinctive comorbidities such as intellectual Gl e, b, Antiepileptogenic Rx P
and psychiatric dysfunction, together with specific findings on EEG and imaging e —
studies. Specific etiologic, prognostic and treatment implications may also be ap%ct:‘]'zitr”fr;%ﬁeoﬁ'd't'es Felbamate, Memantine, (+)-MK 801
associated with an epilepsy syndrome. Glutamate (Metabotropic) Receptors

GYKI 52466, NBQX disodium salt

CNQX disodium salt

Comorbidities

Epileptogenesis and Comorbidogenesis Brain infection Developmental delay (S)-3,5-DHPG, MPEP, VU 0360172

A framework for the development of animal models of seizures and epilepsy Model Reduced QoL g g%ggg 3:233:% iilﬁ

generation begins with the selection of the method of induction (etiology). The goal Brain tumor

is to produce an animal with (a) seizure phenotype(s) corresponding to human CPPG

seizure type and epilepsy type, (b) comorbidities corresponding to a human epilepsy SUDEP Glutamate Transporters

syndrome, and (c) molecular and cellular pathologies that correspond to alterations DL-TBOA, Ceftriaxone

in the ictogenic brain area of the corresponding epilepsy type or syndrome. HMG-CoA Reductase
Atorvastatin, Simvastatin

Method of Phenotypes Brain Pathologies Associated with Epileptogenesis Disease-modification Na*/Ca?* Exchanger

model " SN-6
generation Seizure types Typical pathological findings include neuronal cell death; inflammatory response, including astrocytosis, microgliosis and Most currently available anti-seizure medicines PPAR Receptors

(etiology) infiltration of T lymphocytes into brain parenchyma; chronic axonal changes, including demyelination and axonal target sodium channels or the GABAergic system to GW 7647, Rosiglitazone

sprouting (mossy fiber sprouting in the dentate gyrus); vascular remodeling, including blood-brain barrier dysfunction suppress the excessive neuronal activity in the Translocation, Exocytosis &
(pericyte activation); aggregation of iron and calcium. brain, but do not address the underlying brain Endocytosis

pathology. More recently research has focused on Levetiracetam

identifying new types of treatments that may reverse Voltage-gated Calcium Channels

or prevent the epileptogenic changes in neuronal (+)-Bay K 8644, Gabapentin,

circuits that arise from a brain insult. The table :\ffﬁ,‘;hﬁme'\'giggggzm Nitrendipine,
below highlights treatments that have shown Voltage-gated Chloride/Ghannels

disease-modifying effect in proof-of concept studies CaCCinh-A01

in animal models of genetic or structural epilepsies. Voltage-gated Potassium Channels
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Epilepsy types
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Other Epilepsy syndromes

Below is an example of an electrographic seizure in a rat that had structural epilepsy
induced by traumatic brain injury. As in humans, seizures typically last less than 2-3 3 ‘ : Bl S ). ' B : 2 7 : . == Abbreviations
minutes. This seizure occurred during the N3 stage of sleep. 01, CP4 and C3 refer to : 2 N Y 4 - £ & ; Ceftriaxone miR-146a mimic AD, Alzheimer's disease

locations of epidural electrodes. Such EEG recordings are essential for epilepsy diagnosis. : IR s B ‘ ‘ \ . ot < ! - s ' Celecoxib NRSE-seq decoy OdN EEGPg'rekf;;%f]“scfjﬁ’s"jgggraphy
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