Pharmacology of Anti-Convulsants
Anticonvulsants reduce uncontrolled neural electrical activity.  They are more selective than 
anesthetics, which suppress both paroxysmal and normal activity.
Anticonvulsants are teratogens, and also may alter metabolism of birth control pills or endogenous 
hormones.  This can lead to unwanted pregnancies or ovarian dysfunction.
70% of children eventually discontinue anticonvulsants without problems.
The primary targets of anticonvulsants are GABA and glutamate receptors.

Drugs that act via GABA receptors are the most powerful but have severe sedating side effects.

Drugs that act via glutamate protect against excitotoxicity but have severe cognitive side effects.

**Too much glutamate or too little GABA activity at synaptic receptors causes seizures.

Common seizure types are generalized/focal motor, or partial with complex behavior.  


All anticonvulsants are effective.  Anticonvulsants will target the most active neurons.
Uncommon seizure types are absence seizures.  These are made worse by carbamazepine.
Increase GABA activity

--Phenobarbital, Mysolin.  Mysolin is actually converted to Phenobarbital and PEMA, which are 
both barbiturate anticonvulsants metabolized in the liver.  They increase GABA activity.

All barbiturates cause cognitive dulling and behavioral side effects.
--Valproic Acid blocks sodium channels, which boosts GABA activity.  Very good widely used drug.

Has a simple fatty acid structure, and is metabolized in the liver.

Slows metabolism (prolongs half-life) of Phenobarbital and Lamotrigine.


**Can cause fatal hepatic necrosis, especially in children on multiple anticonvulsants.

--Tiagibine blocks GABA reuptake.
Sodium Channel Blockers

--Phenytoin is hydroxylated in the liver by saturable Michaelis-Menton kinetics.  

At low levels this metabolism is first-order.  At high levels it is zero-order.

Phenytoin reduces the half-life of Carbamazepine.

Phenytoin is not very sedating, but can cause ataxia and nystagmus.
--Carbamazepine inhibits sustained repetitive firing by blocking sodium channels.  
Hyperpolarizes membranes.  Carbamazepine will make absence seizures worse.

It is metabolized in the liver to an epoxide.
--Lamotrigine blocks sodium channels involved in glutamate release.  


Half-life is hugely prolonged by valproic acid.  May rarely cause severe skin rashes.
Treating Status Epilepticus
Status epilepticus = 30 minutes of continuous seizing, or >2 seizures without conscious recovery.
Can damage brain and organs.  Therapy includes airway support, IV glucose, Phenytoin.  

If needed, graduate to Phenobarbitals, then anesthesia.
