


A seizure is a transient alteration of behavior due to

the disordered, synchronous, and rhythmic firing of

populations of brainneurons.

Epilepsy refers to a disorder of brain function 

characterized by the periodic and unpredictable  

occurrence ofseizures.



Abnormal excessive  

electronic activity



Epilepsy is caused by imbalance between
.                       GABA  & Glutamate



Symptoms depend upon site of origin of epileptic  foci







Chemical classification

Therapeutic classification

On the basis of Mechanism of action





Classification chemical

a) Hydantoin Derivatives:

Phenytoin, Fosphenytoin,Mephenytoin,  

b). Iminostilbenes:

Carbamazepine, Oxcarbazepine.  

c). Barbiturates:

Phenobarbitone, Primidone  

d). GABA-/ Glycine -analog :

Vigabatrin, Gabapentin,Topiramate,  

Tiagabine; / Felbamate.



e). Sulfonamide derivative:
Zonisamid

f). Antifole:
Lamotrigine.

g). Succinimides:
Ethosuximide, Phensuximide,
Methsuximide  

h).Valproate Derivative:
Valproic Acid, ValproateSodium.

I). Oxazolindindiones: ( rarely used now ) 
Trimethadion, Paramethadion &  
Dimethadione.



J) CarbonicAnhydrase-Inhibitors: 
Acetazolamide, Sulthiame.

K). Miscellaneous:  
Bromides: KBr, NaBr ;
Acetylureas: Phenacemide,

Phenylacetylurea,
Others: Paraldehyde,  

Aminoglutithimide
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INDIVIDUAL DRUGS



PHENYTOIN



Mechanism of
Action:

At TherapeuticConc.
it produces changesin:

• Conductance of Na+, K+ &Ca++

• Membrane potential ( i.e., stabilization )

• It blocks Na+ channels & thus the action potential esp.  
when sustained, high frequency & repetitive firing is  
there.

• There is prolongation of inactivated state of Na+ 

conductance by binding withmembrane lipids



1. Partial Seizures,

2. Generalized Tonic-Clonic Seizures,

3. Status Epilepticus,

4. Neuralgias (Carbamezepine ispreferred)

5. Cardiac Arrhythmias (Chronic &Acute Ventricular  

Arrhythmias & Digoxin-inducedarrhythmias)



Early:
• Cerebellum & vestibularsystem:

Nystagmus, Diplopia,Ataxias;

• GIT:
Nausea, vomiting

• CNS:
Behavioral Changes –sedation,  
confusion, hallucination, etc.

• Intravenous Infusion:
hypotension, ventricular fibrillation  
purple glove syndrome



Later:

Megaloblasticinterference:

Anemia



Rare:
Hypersensitivity, fever, lymphedenopathy,
agranulocytosis, hypoprothrombinemia &

hemorrhages esp. in newborns.

Fetal hydantoin syndrome



CARBAMAZEPINE



Mechanism of Action:(autoinduction)

(similar to phenytoin)

At Therapeutic conc. It blocks Na+ channels & inhibits high  

frequency repetitive firing of action potential.

It also act pre-synaptically to decrease synaptic  

transmission

It potentiates post-synaptic actions of GABA.



Uses:
Partial and Generalized Tonic-ClonicSeizures.  

Trigeminal Neuralgias

. Bipolar Affective Disorders & mania.



Toxicity:
Early: Diplopia, Ataxia, Nausea,Vomiting.  

Later:

• High Doses: Drowsiness, coma, blurredvision.

• Idiosyncrasy: Aplastic anemia, 

agranulocytosis, Thrombocytopenia,  

Persistant Leukopenia, Eryhtmatous rash. 

Serious (Rare): Hepatic dysfunction. 

Hyponatremia



VALPROICACID



Mechanism multiple. Broadest spectrum AED

(GABA enhance: GABA T –ve: Na, CA blockers;

K channel opener)

Absorption affected by food,BA 80%

PPBincreased, Enzyme inhibitor

T/U.All seizure types, bipolar disorder, migraine

Adverse effects

GIT disturbance,hepaticdysfunction,

,thrombocytopenia, teratogenic (sb), wt gain,



ETHOSUCCIMIDE



T -Type Ca current inhibits

Na and Kchannels

NoPPB 

A/E

GIT distress, lethargy, headache 

T/U

Absence seizure

GTC

Ethosuccimide





BARBITURATES



i. Enhancement of inhibition

ii. Inhibition of excitation

1. Therapeutic conc…… GABAmimetic

2. Therapeutic conc……blocks release ofglutamate

3.High conc……Suppress high-frequency repetitive firingin  neurons in culture through anaction on Na+

conductance

4. High conc……barbiturates block someCa2+ currents
(L-type andN-type).



• partial seizures

• generalized tonic-clonic seizures

• Kernicterus

• Sedative &Hypnotic

• GeneralAnaesthetic



BENZODIAZEPINES



Diazepam,  

Lorazepam

GABAergic

Status epilepticus,  

febrile convulsions,  

GTC, partial

Limitations.. Sedation  

and tolerance



Newer drugs/Add-on

/Adjuvant drugs



Vigabatrin:

MOA

Irreversible inhibitor of GABA  

aminotransaminase (GABA-T), the enzyme  

responsible for the degradation of GABA.

It may also inhibit the vesicular GABA  

transporter.



Typical toxicities

drowsiness, dizziness, and weightgain. Visual loss

agitation, confusion, andpsychosis;

Contraindication.

preexisting mental illness

Uses:

• treatment of partial seizures and West's syndrome.

• Thehalf-life is approximately 6–8 hours, but considerable evidence suggests  that 

the pharmacodynamic activity of the drug is more prolonged and not  well

correlated with theplasmahalf-life.



MOA

Suppresses sustained rapid firing of neurons and  

produces a voltage-and use-dependent inactivation of  

Na channels.

inhibits voltage-gated Ca2+channels,

decreases the synaptic release ofglutamate.

Uses

Add-on/monotherapy for partialseizures

absence and myoclonic seizures inchildren.

bipolar disorder.



Adverse effects

• dizziness, headache,diplopia

• nausea, somnolence,skin rash.

• The rash is a typical hypersensitivity  

reaction; its risk may be diminished by  

introducing the drug slowly, pediatric  

patients are at high risk; some studies  

suggest that a potentially life-

threatening dermatitis will develop in 1–

2% of pediatricpatients.



Gabapentin /Pregabalin:

Gabapentin is an amino acid, an analog of GABA, 

that is effective against partial seizures.

Pregabalin is another GABA analog, closelyrelated  

to gabapentin.

This drug has been approved for both antiseizure 

activity, analgesic properties &muscle relaxant.



Mechanism of Action

• In spite of their close structural  

resemblance to GABA, gabapentin  

and pregabalin do not act directly on  

GABAreceptors.

• Binds to  subunit of Ca channels

• Modify release of glutamate

Gabapentin follows  

saturation kinetics…  

absorption by L  

amino acidtransport  

is saturated…  

bioavailability is  

decreased



• Gabapentin & Pregablin both are effective as an adjunct  

against

• partial seizures

• generalized tonic-clonic seizures in larger doses.

• neuropathic pain

Adverse effects (NoDDI)

• somnolence, dizziness, ataxia, headache, andtremor.



IV benzodiazepines…lorazepam is preferred

IV phenytoin/Phenobarbitals /valproic acid

General anaesthetics



Valproic acid,  

phenobarbital,  

phenytoin, topiramate

,carbamazepine are  

teratogenic

Lamotrigine n  

levetiracetam are safe



Mechanism of Action



ADVERSEEFFECTS








