
Antiepileptic drugs
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Diagnosis



EEG in epilepsy



Regional blood flow during epilepsy  seizure



ETIOLOGY OF EPILEPSY

1. Idiopathic: not attributable to obvious causes

2. Symptomatic: existence of a primary cause

Vascular damage

Traumas

Congenital malformations

Metabolic disorders

Neoplasia

Infections

Drugs

Hyperthermia in pediatric age

Ictus (50/100.000pazienti)





(transition from the interictal state to a seizure)



Pharmacology



History

ante-1857 Folklore (epilepsy: taking possession; sacre 
disease)

1857 Bromide (K)

1912 Fenobarbital

1938 Fenitoine

1951 Ethosuximide

60 /70th Carbamazepine, 
Benzodiazepine, Valproate

90th New antiepileptics:

Vigabatrine, Lamotrigine, Gabapentine, 
Felbamate, Oxcarbazepine







Mechanism
of  action of drugs



First target: sodium channels





Second target: K channel







Molecular basis of Epilepsy

GABA

Glutamate



Third target: GABA



GABAergic system

Acido valproico +

Acido valproico

Acido valproico
Etosuccimide

Stiripentol

Stiripentol





Fourth target: glutamatergic synapses







Fifth target: T-type calcium channels





Sixth target: synaptic transmission



LEVETIRACETAM binds synaptic vesicle 2° (SV2A), a protein

ubiquitously found in brain synaptic vesicles.



Side effects and  negative interactions 



Mechanism of antiepileptic drugs

+ 

side effects



Non linear effect of Phenythoin
on plasma concentration

Slow absorption

It binds plasma proteins (80-90%)

(salicylates, phenylbutazone, valproate)

Inactive metabolites

<5% escretion unchanged

T ½ 24 hours

Drowsiness and lethargy



Further idantoinic drugs

Fosphenytoin:
Phenytoin pro-drug
Intramuscularly, e.v.

Mephetoine:
Lower incidence of :
ataxia, gingival hyperplasia  
Gastrointestinal effects 
Increased incidence of severe ematologic reactions and hepatitis



Antibiotic

Anticoagulant

Antiulcer

Antibacterial

Anti-tuberculosis

Phenytoine

induces P-450



Mechanism of antiepileptic drugs

+ 

side effects



antiulcer

Ca + blocker

Anti-tuberculosis

Analgesic

Antibiotic

CYP3A4   

Decrease concentration of:

carbamazepine

oral contraceptives

benzodiazepines

antidepressants

antibiotics

phenytoin

corticosteroids

warfarin

CARBAMAZEPINE

Metabolite 10,11-epoxide:

blood dyscrasias (leukopenia,

aplastic anemia), liver toxicity



Side effects of carbamazepine and oxcarbazepine



Mechanism of antiepileptic drugs

+ 

side effects



Introduced in 1978 in the USA

Chemistry:

acts in ionized form

Action mechanisms:

GAD enhancement
GABA-T inhibition
GAT-1 inhibition
Block of Ca + and Na + channels
Activation of K + channels
Inhibits histone deacetylase

VALPROIC ACID (VP)



Valproic Acid

Side Effects
 Thrombocytopenia, platelet aggregation inhibition (bleeding),

teratogenesis, liver damage

Inhibits phenobarbital metabolism, carbamazepine, etosuccimide

Pharmacokinetics:

 Rapid absorption

 90% plasma protein binding

 Metabolized liver (active metabolites), does not induce 

P-450

 Escretion urine glucuronidate. Unchanged 3%



Side effects of valproic acid



EFFECT OF SOME ANTIEPILEPTIC DRUGS
ON REPETITIVE NEURONAL DISCHARGE



Mechanism of antiepileptic drugs

+ 

side effects



Ethosuximide

Side effects:
It can exacerbate other forms of epilepsy

Nausea and vomit

Sedation, drowsiness, lethargy, dizziness, restlessness, anxiety agitation

leukopenia, aplastic anemia, thrombocytopenia

Pharmacokinetics:

 Rapid absorption

 Does not bind to plasma proteins

 75% metabolized liver (inactive metabolites), does not induce P-450

 25% unchanged excreted





Barbiturate



GABA

MOLECULAR MECHANISMS OF ANTIEPILEPTIC DRUGS:
GABAERGIC NEUROTRANSMISSION



Phenobarbital and primidone

Side effects
Sedation, ataxia, vertigo. With high doses, agitation and confusion

After suspending convulsive rebound attack

Farmacokinetic:
Complete not rapid absorption

75% metabolized in liver (inactive metabolites), induces P-450

Primidone: partially transformed into phenobarbital



Side effects of barbiturates



MAIN MECHANISMS OF ACTION OF ANTIEPILEPTIC DRUGS

+ +





Main pharmacokinetic properties, indications

and toxicity of antiepileptic drugs



Interactions of antiepileptic drugs with the 

enzymatic families involved in drug metabolism



SPECIFIC PROBLEMS IN ANTIEPILEPTIC THERAPY

1. DRUG RESISTANCE

2. ANTICONVULSIVE THERAPY IN PREGNANCY






