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Objectives

« At the end of this lecture, pharmacy students
should be able to:

— describe the overall neurochemistry of seizures
(AED targets).

— list the procedures to induce seizures.

— contrast by PD and AE the different 1st generation
AED.
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Condition %

mental retardation 26
stroke 22

Cerebral palsy 13

lzheimer’s Disease 10



Seizure Classification

 Partial (focal): origin of seizure is localized
— simple partial: consciousness maintained
— complex partial: consciousness lost

* Generalized: origin of seizure is distributed
=

— tonic-clonic (grand malg):
e tonic: continuous muscle contraction

* clonic: rapid contraction & relaxation

— absence (petit malp): brief loss of consciousness




Normal CNS Function
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Hyperexcitability reflects both
increased excitation and decreased

inhibition
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Overall Incidence of Convulsive Disorders: Increased
frequency at extremes of age (Rochester, MN 1935-
84)
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W. A etal. (1995). Epilepsia, 34(3), 453458,
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Inhibition

Increase inhibition

o
Reduce excitation
Phenytoin (PHT)
Carbamazepine (CBZ)
Vglproic acid (VPA)

Phenobarbital (PB)

Benzodiazepines (BDZ)
Tiagabine (TGB)

: «F8lbamate (FBM) Vigabatrin (VGB)
: ~Lamotrigine (LTG) Valproate (VPA)
: «Topiramate (TPM) Felbamate (FBM)
:  Oxcarbazepine (OXC) Topiramate (TPM)
Zonisamide (ZNS) Zonisamide (ZNS)

_Levetiracetam {LEV)







VGAT: vesicular GABA transporter

GAT-1, GAT-2: membrane GABA
transporter found on neurons &
astrocytes

GAT-3: membrane GABA transporter
found on astrocytes

GABA-T: GABA Aminotransferase,

begins conversion of GABA to succinic
semialdehyde (SSA)






— y \
fnladi

flAction: GABA-ergic ATBEEERVSS
4\/ | 1 \

|sms.§ﬂ

GABA
N (c:

Barbiturates

BZD = ‘
e .”x Glial Cell

Postsynapfit
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Figure 1. A. Local anesthetic application. B. Corneal stimulus application: 50-mA (mice) or 150-mA (rats) fixed current; 50-60-Hz pulse frequency; 0.6-ms
pulse width; 0.2-s stimulus duration. C. Tonic phase. D. Clonic phase.
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Depakote’

DIVALPROEX SODIUM
—

valproic acid

Possible Sites of Action of Valproate on
GABA

GABA nauron

>

GABA substance

inactive
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Status Epilecticus (SE)

continuous, unremitting seizure lasting > 5
min

convulsive > non-convulsive

mortality = 20%

medical emergency
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phenobarbital - GABA,

Clchannel duration

phenytoin voltage gated
Na+ channels

lorazepam GABA,011,2,3,5
Cl-channel frequency

valproate p GB(?)

cConcern

sedation

Category D

addiction (Schedule V)

Category D




GABA
receptor
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Bromide

Phenobarbital
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Eslicarbazepine
Lacosamide
Rufinamide

Pregabalin

Stiripentol

Levetiracetam

Oxcarbazepine

Tiagabine

Topiramate

Felbamate

Fospheaytoin

CGabapentin

Lamotrigine

Vigabatrin
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Summary

 MES and PTZ have been used to identify many
AED.

 Pharmacotherapy for epilepsy is complex and
polypharmacy is common.






