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Mechanisms of Antiepileptic Drugs
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ABSTRACT

Established antiepileptic drugs (AEDs) decrease membrane excitability by interacting with neurotrans-
mitter receptors or ion channels. AEDs developed prior to 1980 appear to act on sodium channels,
gamma-amino butyric acid type A (GABA.) receptors or calcium channels. Benzodiazepines and barbi-
turates enhance GABAa receptormediated inhibition. Barbiturates increase the duration of chloride channel
opening and at higher doses, they block voltage-dependent calcium channels presynaptically, decreasing
excitatory amino acid (EAAs) transmission. Benzodiazepines also interact with the GABAa receptor
complex and increase the frequency of chloride channel opening. Phenytoin, carbamazepine and possibly
sodium valproate decrease high frequency repetitive firing of action potentials by enhancing sodium
channel inactivation. At higher doses, PHT may block sodium channels presynaptically and decrease
EAAs release. In addition to the action on sodium channel, CBZ interacts with adenosine receptor and
decrease C-AMP, and block re-uptake of norepinephrine. VPA shows diverse mechanisms including
sodium channel blocking. It increases synaptosomal GABA by increasing production and decreasing break-
down and interacts with T-type calcium channels preventing thalamocortical interaction necessary for
absence. Ethosuximide and sodium valproate reduce a low threshold (T-type) calcium channel current.
The mechanisms of action of newly developed AEDs are not fully established. Felbamate is broad-
spectrum, and probably has multiple actions on sodium channels, interaction with GABA. receptors, and
interaction with NMDA receptors. Gabapentin binds to a high affinity site on neuronal membranes in a
restricted regional distribution of the CNS. This binding site may be related to a possible active transport
process of gabapentin into neurons. However this has not proven and the mechanism of action of
gabapentin remains uncertain. It is structurally related to GABA and its action of antiepileptic activity is
suspected due to change of neuronal amino acids (interfere glutamate synthesis, block GABA uptake,
and enhance GABA release). Lamotrigine, initially developed as an antifolate drug, decreases sustained
high frequency repetitive firing of voltage-dependent sodium action potentials that may result in a
preferential decreased release of presynaptic glutamate. It may also interact with GABA receptors but its
primary antiepileptic action is on the sodium channel similar to the PHT and CBZ. Because of such a
diverse mechanism of action, LTG is one of the wide spectrum AEDs. Oxcarbazepine’s mechanism of
action is not known ; however, its similarity in structure and clinical efficacy to that of carbamazepine
suggests that its mechanism of action may involve inhibition of sustained high frequency repetitive firing
of voltage-dependent sodium action potentials. Vigabatrin is a “designer’” drug as is developed rationally,
and it reversibly inhibits GABA transaminase, the enzyme that degrades GABA, thereby producing greater
available pools of presynaptic GABA for release in central synapses. Increased activity of GABA at
postsynaptic receptors may underlie the clinical efficacy of VGB. Tiagabine is a potent blocker of GABA
re-uptake by glia and neuron. (J Korean Epilep Soc 4 : 108-118, 2000)

KEY WORDS : Antiepileptic drugs - Mechanism - lon channel - Neurotransmitters.

Q1 7IHE Zhe oAl LR oAt e A

Introduction 5t B3 oot Ropz EAH 0w Ayt Nwstd

Q] Loprldl 8] ARgE ook drte . FF, AL

g A e ke 150d o] de] AAE zh=td o] ZIzb A, AAUle] WK biotransformation), drug-drug in-

Zol gAEA o} wA-e nlojA R A7 Ak el teraction 9 BRE kS zhi=t}= A margin of
2ty o #u| & A A8 wa  Department of Neurology, College of Medicine, Chungnam National University, Chungnam, Korea

A B3

MEAE D AAE 310-721 diA 3 Al S diAbE 640 TEL : (042) 220-7806 - FAX : (042) 252-8654
E-mail : jmoonkim@hanbat.chungnam.ac.kr

108 J Korean Epilep Soc,/ Volume 4, December, 2000



safety} U2 Aths A, X84 o] f%o] 23k
gt A 71el 7HE o] ML 25 e 24 183 Ha
o A]7]5&= quality of life issue & w&lshd AA3

FAEA Y AMEL b)) o] & ‘.’:_3 ]Dﬁ O]E Hato] k&9
A8714% k) olgjste o
i & Zlol

FA-8A ] A AAle 185039 bromides] AFE-
o5 AFE o
of Ztawbzto] WGl A5E U (“wrong theory’
era)oll Al AJAEALE o] F 19120 ol28] Az A}
5% phenobaribitale] &2H F#ol LA} WA
(age of serendipity), 19200dth9} 19304 %9] phe-
Nz @ sEtF oz §213 A Ea

o)+ increased sexual drived] 28}

nobarbitals
primidone® -2 &74#A)9] /W(age of imitation),
e 1930 Fukat 1940 die] MES, PTZ, 183
718te] EERIS 0|43 PHT. ESME9 N (age of
screening) 2] A& FE<] vlo| A A 2l (irrational) Alth
=7 5 A& Aot 28y Meritt® Putname] 9
T v A 2 o) 2]3h B3 sereeningE 20000 £
o] &4-§ screeningdte] PHTo|gls 37hx|9] ka2 b
wobe M 849 FAIA Y JdE oA F Fe] Y
WNA ALgo] 7Fse v o 7 Qldle] Az 2 S
TASHA EQIT o] F 1990 o] So] BAR 0w g}
8¢l 71" W& 7 (era of physiochemistry)o] &
Aglxo] GABA(VGB), glutamate(Remacemide). 7]
Bte] channel blockers(LTG) 9] /1&& olojzd), &
A $-217F Bt e o) A7l dA4hAY e o
5 Fe ARl AAR 2Hd o] HAZ A 7] Zate] AkE
Bt om oFE-9] designing G4 AAXNLEAS] im-
balance®] wg°]t} ion channel®] malfunction 2%

I 7]+°P°f1 l‘%";OiXM] 255 A=

= 2 gEEm g

Soto] g ol &Hv FAAA B4} 5L HEe
o olget He AFe] AvAR gAA AES 93}
e o 7k W] ALEEEH olE T AR R B
F& 4 glol 4 Merrit® Putname] mA=ol bz}
7R R okEe] A n) E%Oﬂ up2 ?%‘73 @24194 Zo]

2
o
o
o
i
2
lo
=\J:
mn:
=
=,
fl

"
Jﬁ%
it

o

J Korean Epilep Soc, Volume 4, December, 2000

5 A7 FZ2E o] Fof v ZA Aol A go]
7Fedith $84% Zd2e 1449 pentylenetetrazol
(PTZ) model#} maximal electroshock(MES) model.
Z12] 31 kindling model &o] A ¥E o] 4x9on 22
ol = spike-wave discharge modelo]t} 2129l 2u) =
= ol gdrt. oA B3 A& Bolo] 4 we A}
FAMGAE of4 w9 ZHAolu] Hargo Zislw
P aAle] Jf o] Folx| 2] £algirta & Aot
G5 FAEAY Mt A2 Agg 2oz &
gene roduct—‘”] replacementtt gene®l repair® &%
AL et ey 1S dod)E H4E goh)an
C’]% A= 22 ofu] 1093 ARE FasEo] g
AHE g Folct. thet oM e] &go] 7heat /\]7]7P
AAE et FA= Fa Bolof & Ao},
e sl et 255k B o)io] AgE wa

O

A 233 clge] geis 1748
& 28} & Folth, HE A e

@ olsli= 7hel ABE U Ha4

_L?_l',
=2
N
P
o
=)
i)
lo
43

olao]EH o ¥
FRe AL AL WA slze) FHUA

e
R
=
i
L
n
lo
2
f
N
A
N
T
0l
"‘ jal
i m
_o'Lt

El;
& B or Al -4 OPOC]
013]1’5‘}“ dol Fa3lt} o Bo F
#x9] 2§ VGBY TGRS 2]
Al B Zﬂ%’\i A3l GABAY 5
Ak TPM, ZNS, FBM#} #°] Na* current
7 FAlol GABA, receptor® 23R ok, Lo
©.2 A= GABA-chloride channele] #H-&3}=
BDZ &3 #°] T34 22= GABAY ¥zl w7 =y
MR o] AARI 71AE Zte Al zhde] Fa o] S of
A el polypharmacy & FBMelY TPM# 20| glu-
tamatec] #dt= 2k rational polypharmacy®l ©]
B4 27+ ob BEsA] Yol ol9] AFE Yo

AN
)
1o
ot
ox
i
__>~‘l_“
1o
pE o DL

ry
=
=
i oo

Q@
>
o
>
o

=
TCE
aTaE X

S
13 ﬁ
SR
2

rﬂ

o
*U 2
Josi

abogy

109



sH2 0 A X

>

il

L

i)

2
or S

e

P
i (o3
T ©
ro. §L
o
o &
X
RN
o =
o 1
k) o
MmN
r_\|l_‘ r_>tl_,
o =
X o=
b ol
2
M1 dn

—

olE F system
Fo wArlAS olale gAAAY A3
u$ e sk & Aol

o
By
il
o
=
J
e
4
X2
* N

1, MR AS] W

What Happens In the Epileptic Brain?
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Table 1. Characteristics of seizure inducing chemicals

Blocking Inhibitory system
Antagonists of inhibitory NT (GABA)
block membrane ion channels permeable to Cl -
decreased Cl-
lowering firing threshold

influx causes depolarization of the neuronal membrane

eg ' PTZ block the benzodiazepine site linked to the GABAA receptor Picrotoxine & Strychinine alters CI— channel

Impairment of GABA-mediated inhibition :
GAD inhibitor : INH, Allylglycine
Impair GABA receptor function :

Impairment of Glycine-mediated inhibition :
Glycine antagonist : Strychinine

Enhancement of Excitatory Systems

Agonists of excitatory neurotransmitters (NT) :

Kanic acid, Quisqualic acid...

Organophosphate, nerve gas...

Bicuculline, Penicillin, Picrotoxin

- bind to glutamate-aspartate receptor
Muscarinic agonist, opioid peptides (met- & leu-enkephalin)
- interfere with the breakdown of excitatory NT

NMDA-bind to important subtype of glutamate receptor (hippocampus) involved

in the kindling & LTP

Acetylcholine : Choline esterase inhibitors (Physostigmine, eserine), Cholinomimetic agents
{Pilocarpine, acetyl carnitine), Muscarinic receptor agonist (Carbachol)

EAAs : Glutamate analogue : Kainate
Glutamate release enhancer : Cobalt
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(3) Role of excitatory postsynaptic potentials
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2) Mechanisms of synchronization
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3) Interictal-ictal transitions
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Table 2. Mechanisms of synchronization in epileptogenesis

Activation of recurrent and polysynaptic excitatory circuits
Increase of external K™ concentration

Bursts in axonal arborization

Ephaptic interaction

Electronic coupling in gap junction

Actions of neuromodulators
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enhanced inhibitionZ} enhanced excitations
=g

A BT A 7] A5 gy do] MT-
LE(mesial temporal lobe epilepsy) ¢} f-AF&EA] 9] o 5
= ERreith. iy ofe] AEA AR E nlRo] 24zt

do o kv
A
flo ¢

()
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Aol e oo} ATHGHAUY AVEZ, 9 fro} 9
3, ote] vlolel 2 79 Bel Baad A9 5ol ol

A L] oAl 719181 o]g] gt Al Ee] 2do] A
9] reorganization® €27 inhibition/excitation me-
531 wh2bA hypersynchronyZ ¢
o7 A He Aolvh. wg o]zl 7+8Z <l hypersyn-
chronous dischargeol <&t} P¥ F+2E9] kin-
do7|y o]x}4 2.2 epileptogenic regions &

siA] == ZAolth Interictal stateol epileptogenic
region deafferentiated =o] H]ZF2 AAM T F

=Y o5 hypersynchronous dischargeel] % <ksh

[e]
5)\4 S 71—{_1;]_

chanism& #7484

dling&

7) Peri-ictal phenomena

Ictal onset< 1) afterhyperpolarization® break-
down 2) strong synchronizing eventol] 213+ hypersy-
nchronous ictal onseto2 FAEM wald ictus®2e
ol & v dH oz kst Hol epileptogenic aread
gk Bl 5] Al 2p=ol| 2gk A7) oFah} T
ol ofgittar & Hejt}, o]2fgh 71 F e wzte] A
e T3S vehle w2 hypersynchronous ic-
tal onsetC. 2 A2 &te] disinhibitory event® o] =7
% g} o5 disinhibitory ictal discharge¥ contrala-
teral projection FAY ThE 5olgt H2E Fate] HA
e A 2o 1] 344 WA g o] a7
Ql Alsk= 2719 ictal discharge?t ¥y =7kl B4
ke A3ko] Bouk A outel ogittal & Aol

Ictal terminationl= oJ& 7] o] #-g3sl=d] W27
Z+#2] active inhibitory processtt synchronizing me-
chanism®| breakdown®l 71213t} EPC(epilepsia par-
tialis continua)e 24| #7& AA|Sk= inhibitory me-
chanism®] F& a3 #2t9] termination¥}& tHE 7]
el ojght},

Postictal periodi= 417 M Z2] depressiond} 7]% %ol
& e o] Ak 9A)¢ inhibitory mechanism
o] A&x = Aeloltt wEhA synchronizationd 9348}
of F=E 22k 4 $-= postictal phenomena?} U
ERU] et 27 Sl WEE NTV) ofof] #ojd 12
slon wHeAQl whate] o] gt & FA ol = wkEA o] watyl

’d

of ok Aol BAL elAls] 9% A in-
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hibitory influenceol €3t H21-8 o] 2jgic), Wzt 9
ok 2291 W3t} o] 3 EAele] dgle] HeAle] o

i obd g

2. Antiepileptic mechanisms

Aol A E Bt ARH o= b A
= $Ho A& excitatory neurotransmitters, EPSPs,
Ca™" currents, giant excitatory potential(PDS), bur-
sting neurons §°] 583 &S s W] oA 4o
2 #H A= inhibitory neurotransmitters, hyper-
polarization, IPSP, 71Eke] 4715,
Fa3 AEE s "t

upeba] PR oAshy] st vhEe] 7]
a3 ol2lel 1S FEA = AF0] FHEUAR AL

4 4 92 ol

HE

540]

rlo
ololr

ion pumps &°I

1) Enhance inhibition

7V F83F 84AF GABACTE GABAE Y7l &4
2 PAY olwato g AMAMEE hyperpolarizedtil
49 E firing threshold ©l8t2 A3} GABAL ¥
GABA, receptor® 7J=™ o] macromolecular com-
plex¢] GABA,E chloride channels Zta glo] €4t
HH A9 Ol o]e] A R fYHo AEE 0%
w39 AR FAGT} gk o] FRAlE BE mo-
dulatory receptor site7} l°1 benzodiazepine, bar-
biturate, picrotoxin, neurosteroid site 5& Zr=t}. o
2% modulation2 Cl °]2% 9 ®& WEste 9%
5 84 9t} = bicuculline®lY} penicillin® A#-& &
Wehe Weko 2 wbHo) benzodiazepine, barbiturate,
progesterone®|t} ganaxolone® & neurostercidse
Cl o]2& fdsle] IPSPE 743k Wako 2 2857
At

avle] pyramidal celloll = GABA,o! 93t mediate®]
¥ fast IPSP9} GABA 2l3l] mediate® = late hy-
perpolarizing potential & slow [PSPe] § 847} 9l
=4 GABA, #8419 =2l GABA, #7841 bicu-
culline®] insensitivedt el baclofen-sensitivesditt.
GABA, potential& spikewave complex®] wave2] &
Aol i Fa3 Aoz AN GABASTEAE <A
3P4 nonconvulsive SEY SE-related encephalopa-
thyo] X8l f&& Aoz gzl
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2 W =

GABA inhibition® modulation 3k <fAl& wl-¢- th
okslt}, 48-4E modulatedh= barbiturate, BDZ, beta-
carboline £°] XA AT GABAY prodrugs! pro-
gabide, cetyl-GABA, benzoyl-GABA”} 13l GABAB
antagonist?! phaclofen, saclofen, CGP 35348, tlA}<]
AA Q) VGB, agonist¢l muscimol, THIP, GHP &%
GABA uptake blocker® #&8k= TGB, Nipecotic

acid, Isoguavicine 5| At}

2) Decrease excitation

Excitatory NT9] A% gAAA L] 7l Fag 5
ot} Mg Fad SR AAHEEEE Ul gan
T4)E aspartate?} 5719 B4R FAHE glutamateo]th,
Glutamate receptors GABA. receptors} mh7iA|2
28 macromolecule©]th. AMPA, KA, NMDA site®
T4 59 modulatory site® gycine site®t metabotro-
pic site® zteth Ade] ol = glutamate’t AM-
PA site(Quisqualte site)t} KA sitecll A= o] 74
¢ Na's} 239 Ca''e]l f9i=lA fot. 12lv glu-
tamate’t NMDA sited] ZAgsh= 2% thafe] Ca''of
Na'e} 3 508tk Metabotropic siteol] 285k oF
A B 247)%%S Holn o] Gprotein 52 se-
cond messengerdl| €3t}

NMDA sitet= 1Hd9] @4 Foate F2 FZA7)=
o33k et NMDASH #&E channel& Mg’ ion
of ¢3tod block & AAMNEIE -70 mVelA 50
mVE 2EIEY adel WEy tjEe] Mg 7t &
b Ca™ "¢k Na'el 9ol S7H=wA 3739 EPSPe]
23 Al RIS FHAZIA Aot webd NMDA
receptorZ blockdPH U3A 0l AHFo] FEA ] a4l
glo] hyperexcitability® <A@ 4 vt AP5, CPP,
CGS-19755+ competitive antagonist®, MK-801, ke-
tamine, dextrophan, phencyclidine & channel an-
tagonist® 2H-&@Th ol blockers 83 FEUA ]
candidateo| A5 o}4] 1 Fahg0 2 AREE ] Hefal $l
b ot ZH o] EE remacemide hydrochloride™
weak NMDA antagonism¥ Na " channel blocker® %
23 A HA 2 ALEE F 9le Aol

3) Block rapidly firing neurons

Tonic microenvironment® &8 action potential,
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SZEHO XJE I
EPSP, IPSP, & ZAd Z83HTa-
ble 3).

Sodium channel®] block2 o}&| 7] &4 ~AA 9] 7173
8.3 7]-dolt}. Lidocaine®]\}t tetradotoxine&
um channel blocker® axonal transmissions $H473]
aFgteh. VPA, PHT, CBZ 52 firing AF0)9] sodium
channel®] Tesetting 2 delayAl# refractory periodZ
2711711 rapid firingS 9 A sHA] Aok,

bursting %<

sodi-

4) Decrease brain pH

Generalized seizuredl X 8352] pHe 6.97H4 % Eof
Ak, a8y =] pHe REHAY 238 paradoxical
3 ¥hg-& Ho|Al ©r}t Hydrogen iong ¥z o=
NMDA channel blockd}™ €] excitability & 744
7122 2t 3k protective effect® Belth ™ CO,.9
H.0¢ 232 bicarbonate$} hydrogen iong #Adsle
H B3 EFoZ COvF #4381 hydrogen ion] o] 7+
adto] AR Rl HEEEbe] ftE = div)
Acetazolamide, TPM, ZNS &< carbonic anhydrase
£ Aot woFatA|ut AE g5 Kol % g},

5) Disrupt synchrony/rhythmicity

6) Prevent brain injury

YN RN

1. Overview
22 ALg5I T e PAEAS 487140 BT 4 o
Table 3. Key ions in epilepsy
Neuronal activity lon
Resting membrane potential Potasium
Action potential Sodium

EPSPs Sodium, potasium
IPSPs Chloride
Voltage-dependent firing Calcium
Blockage of NMDA channel Magnesium

Table 4. Mechanistic profile of AEDs

o
=)
2
>
rr
o
o
'
X
1o
N
it

oﬂ
o)

=9 ol8]g 2HE jon channeld 3}&5}711% Al
49| tjAld] FAEE 7P QAL &A1) WitE
o] Foj Xt} mpebr] Zhzte] A ] 7]7‘4 2 o]gk

HJS
lo
R o M g

Lo ooy

o rlr

A A ] synergisme o= <=

%0,
x
H
o

o
o

S
&

2. Mechanism of actions-Established AEDs

1) BDZ & PB

T ol 2% GABA channeld] 283t} Chloride
influxg St IH™E EHE Jehliv PR A
chloride channel®l opening times Z7HA|7]& v
BDZ+= opening frequencyE S7M47Ith. PBE 4%
anti-glutamate effect® H.0|7] %= gt}

2) PHT & CBZ
F ok 2% MES-induced tonic extension 948t
fully expressed kindled seizure® €3HA)7ith 285

™
S #ol|A = extended depolarizationol] €13+ SRF(sus-
tained repetitive firing) & <A}, o]+ A 3uj kol A
oJAste] Uehte Aoz x| o]y
g 8- hyperpolarization®l| 213}<] reverse®lt}.

Na' channel&

3) ESM
ESM2 PTZ dl&tFAtel] ojste] faE S A
t} & Ca’’ current® A|3te] Lt -8

4) VPA

VPA®E #8717 ®oA 744
Aloltt. GABA transaminase® A8k
mialdehyde dehydrogenase(SSA-DH)= A|ska GAD
activitye 3771+ Z2Z A 24 GABA ¥%
T 30~40% S7tE=d 2k VPAE 59 intracere-

Frlglis 3949 g2d
o)

succinic se-

Proposed mechanism of action

Established AEDs New AEDs

Limit sustained repetitive firing (Voltage sensitive Na' channel)
Enhance GABA-mediated inhibition

bt

Reduce voltage sensitive Ca'' channel

Reduce glutamate mediated excitation

PHT, CBZ, VPA FBM, GBP, LTG, TPM, OCBZ, ZNS
BZD, PB, VPA (9 VGB, TGB, GBP, FBM, TPM, ZNS
ESM, VPA (9 GBP, ZNS, FBM, LTG, OCBZ

FBM, TPM
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Table 5. Action of established & new AED

Sodium GABAA T-Calcium NMDA
channels receptor channels receptor
channels channels
CBZ ++
PHT ++
PRM + ?
VPA ++ + o+
PB + +
BDZ + ++
ESM ++
FBM ++ + + +
GPN + +/?
LTG ++ - J? +/2 +(glu. release)
OCBZ +
VGB ++
TPM + + + ++
TGB ++
ZNS + +
Remacemide + ++
Progabide ++
Ganaxolone +
Losigamone +
Levetiracetam + ?
Flunarizine +
Nimodipine +
Zonisamide + +

Increase GABA : Progabide, VGB, TGB

GABA receptor modulator : PB, BDZ, Ganaxolone

Calcium blocker : Flunarizine, Nifedipine, Nimodipine, Zonisamide,
ESM

Glutamate blocker : LTG, PTM, CGS-19755, MK-801, Dextorphan
Sodium channel blocker : PHT, CBZ, OCBZ, VPA, LTG

Carbonic anhydrase : Acetazolamide, TPM, Zonisamide

bral circuitries®| 248+ caudothalamocortical
cuircuitry®] thresholdg %718t thalamocortical ex-
citation® ¢&}gtt}. Electrophysiological studiesellA
neuronal membrane¥} synaptic transmissiong <3
A}, S voltagesensitive Na© influxZ block3dled
depolarizationinduced sustained repetitive firing<
JA| 87| = g} I3 frequency potentiation@} pair-
ed pulse facilitation®= ¢Alst=d ol&

dent K" inductance?] F4el 2|3t} Audiogenic sei-

Ca'"-depen-

zure mice®]X = brain aspartate =& AAd] au-
diogenic seizure® JA7|= It} VPAE
Hualr/extracellulary dual action® ®elth'"™ = 27

epileptic depolarization(re~

intrace-

9] extracellular action&

duction in frequency of PDS)& Heo|= WHH intracel-
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lular injection< epileptic activity® &z} A7 =

&t} (decay in PDS)."”
3. Mechanism of actions-New AEDs

1) FBM(Felbatol)

FBM2 1990t A&ez Add g7 sho]
t}. Meprobamate-receptor anta gonist® meproba-
mate-derivativeol® ek 2H-8-714& 2=tk Volta-
ge—gated dihydropyridine calcium channel< block3}
3 sodium channel& A8 NMDA response® blo-
ckal KAdl 93t burst® AIFT}H Strychnine-in-
sensitive NMDA channel= 943t} 53 GABA sy-

stemol & #-&-8le] chloride currentE 73}

2) Lamotrigine(Lamictal)

Lamotriginee 9 folate® el 4 835
2 Zolale 48 folate antagonist® A& At
0|2 %t o] &L o)u] H7|HYa o7} lamotrigine <F
% antifolate activity® HY #o|t}t Z12{v} lamotri-
gine F33 §4™ 595 Koy orix e 2E7]d
< zterh 78 A8

™ inactivated sodium channeldl slow binding= &}

2 sodium current blockingel ¢3¢

Ao RuHth T3 voltage-activated calcium cur-
rentsE blockingdhH presynaptic N-type calcium ch-

annel® A8 1 glutamate release® A3},

3) Tiagabine(Gabitril)

Tiagabines ¥ presynaptic terminalellA GABA
9] reuptake® 2T HH 02 design®H Ao ©A| o
@7kx] 28717E 2t TGBE 327 dlvkllA neu-
ronal GABA transporter(GAT-1)2] ~
inhibitor2 2H-83te] AHFeA WEd GABAY reup-
take £=F g3lete] AP T GABA ¥55 S7HteR
inhibitory postsynaptic potential® prolongationgtt}.

328 selective

4) Gabapentin(Neurontin)

Gabapentin® GABA molecule®l| cyclohexane ring
< H22A|AH CABAZ BBBE ¢ & 5“}/\]71 2oz 7|
aEolel. 28 gabapentin® GABA, &2 GABA,
receptor 270l 2k $Fon| GABAZ A4sHAY th
Arete B4R JaEE HusA 4Eth Gaba-
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atZe e 4514

pentin®] #8718-€ 014 galapl FelAA) otk ohnp

saminase® H]719A 2 & lock updlted 417 terminalel]

% amino acid transport systemell #&8 Aoz = Ao GABAS %4& F7MAZICH
= HZoE Ca’’ channel® 2 subunitel] 2&3= A i

6) Topiramate(Topamax)
o] RuEATE” Ju o] ¥-9j9] FH 2go] o}z By

Topiramates ThFst 2471 4&

g g ¥ ol o] £-9]9} gabapentinel| ©gt intrace-

llular GABA

9 Frhste) B

zh=t}  carbonic

anhydrase® weak inhibitord ¥ °}g} sodium ch-

e, 1

annele] 2838t firing neurons

Hul3l GABAergic action®}Yt enzymatic mechanism

& W3skx] ¥vta shegt s unknown GABAergic me-

receptor® AMPA subtype
te release® 2erels] GABA systemell = 2Hg-glt},

chanism®| antiepileptic activityol]l #ste AL vl

HF5Ael we Aow FYHh

5) Vigabatrin(Sabril)

30 B 9

Vigabatrin GABA®] 8 A& A2 GABA tran-

aAl - 28714

olA| 8t glutamate
oA gttt w3t glutama-

colgAld - AAAREA.
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