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Abstract  :  Pos t  t r aumat ic  ep i l epsy  i s  the  deve lopment  o f  r ecur ren t
seizures following head trauma and has a high clinical relevance. Several
r isk factors  including some genet ic  factors  increase the suscept ibi l i ty  of
pos t  t r aumat ic  ep i l epsy .  The  p rec i se  mechan i sms  o f  ep i l ep togenes i s  in
pos t - t r aumat ic  ep i l epsy  a re  s t i l l  poor ly  unders tood .  Many  s t ruc tu ra l ,
phys io log ic  and  b iochemica l   changes  in  the  b ra in  may  accoun t  fo r
epi leptogenesis .  The react ive  oxygen species  (ROS),  especia l ly  .OH and
exc i to tox ic i ty  a re  p r imar i ly  invo lved .  Ant iox idan t s ,  l i ke  tocophero l ,
an t iep i lep t ic  drug  zonisamide ,  condensed  tannins ,  mela tonin ,  adenos ine ,
t rans- resvera t ro l ,  and some other  agents  have  been proposed to  prevent
epi leptogenic focus formation.  The review also discusses various aspects
of  pos t  t raumat ic  ep i lepsy ,  mechanisms of  ep i lep togenes is ,  and  c l in ica l
impl i ca t ions .
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recur ren t  ep i lep t ic  se izures  due  to  b ra in
damage (2).  I t  complicates the management
of  the  head injur ies  pat ients  by increasing
the  in t rac ran ia l  p ressure  and  a l t e r ing
the  leve l  o f  unconsc iousness .  Among the
long  te rm compl ica t ions  of  t raumat ic
bra in  in ju ry ,  pos t  t raumat ic  ep i lepsy
remains  one  of  the  mos t  t roubl ing  and  in
the  long  te rm.  PTE can  have  a  nega t ive
ef fec t  on  pa t ien t s  func t ion ing .  The  more
severe  the  in jury  the  more  the  l ike l ihood

INTRODUCTION

Epi lepsy  i s  one  of  the  mos t  common
neurologica l  d isorders  af fec t ing  near ly  0 .5
percen t  o f  the  wor ld  popula t ion  (1) .
Traumat ic  b ra in  in jury ,  which  i s  a  major
cause of morbidity and mortality world wide,
has  been  repor ted  to  be  one  of  the  major
r i sk  fac tor  fo r  ep i lep t ic  se izures .  Pos t -
t raumat ic  epi lepsy occurs  fo l lowing severe
head  in jury  and  i s  charac te r ized  by
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tha t  pos t t raumat ic  se izure  wi l l  occur .

Epidemio logy  o f  PTE

The reported incidence of post-traumatic
epilepsy varies from 5% for head injury in
general to 25 to 30% for severe closed head
in jury  wi th  hematoma,  and  up  to  51% in
survivors of military penetrating head injury
(3) .  In  the  Uni ted  S ta tes ,  the  annua l
incidence of head injury is about 200/100,000
population, and men are more often affected
than  women.  Al l  s tud ies  show a  peak
incidence of brain injury in young adults 15
to 24 years of age.  Next most affected are
young children and the elderly.  About 10%
of the brain injuries are fatal. Early seizures
occur  in  2–5% of  a l l  pa t ien t s  wi th  head
in jur ies ,  be ing  more  common in  ch i ld ren
than  adul t s  (4 ) .  The  f requency  of  ea r ly
se izures  af ter  severe  head in jur ies  i s  even
higher  10–15% for  adul t s  and 30–35% for
children. Early seizures are followed by late
se izures  in  25–35% of  adu l t s  (5 ) .  La te
se izures ,  i s  a  major  res idua l  compl ica t ion
and  an  even t  tha t  i s  d i f f i cu l t  to  p red ic t .
Annegers calculated the relative risk of late
post  t raumatic  epi lepsy and found i t  to  be
12.7% in the first year, 4.4% during the next
four years, and 1.4% thereafter in the follow
up (6).

Nature  and  Course  o f  PTE

Depending on the time interval following
head t rauma the epi lepsy can be c lass i f ied
in to  th ree  major  types ,  i . e .  ( i )  impac t
se izures ,  ( i i )  ea r ly  se izures  and  ( i i i )  l a te
se izures .  Impac t  se izures  a re  somet imes
considered as subgroup of early seizures and
occur immediately after  or  within 24 hours
af te r  in ju ry .

Ear ly  se izures  a re  acu te  symptomat ic
se izures  and appear  wi th in  one week af ter
injury.  Late  seizures  might  have a  chronic
course and occur after the recovery from the
acute effects of the injury. Late seizures may
be  s ing le  o r  mul t ip le .  Only  recur ren t  l a te
se izures  a re  re fe r red  as  pos t - t raumat ic
epi lepsy (7) .  Although trauma accounts  for
only about 5% of all epilepsy cases, this is
s t i l l  a  problem of  considerable  magni tude .
More importantly because it  is a potentially
preventable cause of  epi lepsy.

What  are  the  r i sk  fac tors  for  pos t - traumat ic
e p i l e p s y ?

Severa l  r i sk  fac tors  compl ica te  the
pos t t raumat ic  ep i lepsy ,  fo r  example
neura l  loca t ion ,  agen t  o f  in ju ry ,  sever i ty ,
miss i l e  in ju r ies ,  loss  o f  consc iousness ,
in t racerebra l  hemorrhage ,  d i f fuse  ce rebra l
contus ions ,  p resence  of  foca l  neuro log ica l
def ic i t s  and  pro longed  (> 3days)  pos t
t raumat ic  amnes ia .

Do Genet ic  fac tors  a f fec t  suscept ib i l i ty  to  pos t
traumat ic   ep i l epsy ?

Genetic susceptibil i ty may also increase
the  r i sk  fo r  ep i lepsy  in  pa t ien t s  o f  head
in jury .  Some inves t iga tors  have  repor ted
tha t  a  fami ly  h i s to ry  of  ep i lepsy  i s  more
common in  sub jec t s  in  whom epi lepsy
develops  fo l lowing  head  in jury  than  those
in whom i t  does not  (8,  9) .  Specif ic  brain
gene t ic  fac tors  tha t  cause  a  l i ab i l i ty  to
deve lop  pos t  t raumat ic  ep i lepsy  remains
unknown.  However ,  a  poss ib le  gene t ic
pred ispos i t ion  has  been  observed  wi th
de tec t ion  of  decreased  leve l s  o f  se rum
haptoglobin in familial  epilepsy (10).



Indian J Physiol Pharmacol 2006; 50(1) Post Traumatic Epilepsy : A Review of Scientific Evidence 9

Haptog lob ins  a re  acu te  phase
g lycopro t iens  in  the  a lpha  I -g lobul in
f rac t ion  of  se rum tha t  fo rms  s tab le
complexes  wi th  hemoglobin .  Seques t ra t ion
of free hemoglobin with haptoglobin is one
of the mechanisms against  oxidative stress.
Impai rment  in  the  syn thes i s  o f  these
g lycopro te ins  may  iden t i fy  an  inheren t
suscep t ib i l i ty  to  deve lopment  o f  ep i lepsy
af te r  head  t rauma.

What  are  the  mechanisms  under ly ing  pos t -
traumat ic  ep i l epsy ?

The precise mechanisms of epileptogenesis
in  pos t - t raumat ic  ep i lepsy  a re  s t i l l  poor ly
unders tood .  However  many  s t ruc tura l ,
physiologic  and biochemical   changes  take
p lace  in  the  b ra in  fo l lowing  head  t rauma
which may account for epileptogenesis. Early
posttraumatic seizures are thought to be due
to mechanical damage to the neurons, caused
by extravasated blood. Head trauma initiates
a  sequence  of  responses  tha t  inc ludes
a1 te red  b lood  f low and  vasoregula t ion ,
d is rupt ion  of  b lood bra in  bar r ie r ,  increase
in  in t rac ran ia l  p ressure ,  foca l  o r  d i f fuse
i schemic  hemorrhage ,  in f Iammat ion ,
necros i s ,  and  d i s rup t ion  of  f iber  t rac t
and  b lood  vesse l s  (11) .  The  repor t s  have
a l so  sugges ted  tha t  i ron  (hemorrhage)
induced  neurona l  l ip id  perox ida t ion  and
exc i to tox ic i ty  cou ld  be  the  p robable
mechanisms,  involved in the post  t raumatic
ep i lepsy .  Red  b lood  ce l l s  which  lyse  in to
hemin and iron may lead to epileptogenesis
by  a f fec t ing  synapt ic  t ransmiss ion . in  the
ferric chloride model of epilepsy in rats. The
epileptogenic action of ferric chloride is due
to  f ree  rad ica ls  genera t ion  lead ing  to  ce l l
death (12) .
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Fig. 1 : Free radical mechanism underlying posttraumatic
epilepsy.

Exci totoxici ty  as  a  mechanism

Both  c l in ica l  and  exper imenta l  s tud ies
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have  demons t ra ted  immedia te  and  marked
increased  in  the  ex t race l lu la r  l eve l  o f
excitatory amino acids following brain injury
(13). In rats, seizures occurring immediately
or  shor t ly  a f te r  t raumat ic  in ju ry  a re
accompanied  by  increased  g lu tamate  and
aspartate levels, postulated to be responsible
for  ep i lep togenes i s .  Re lease  o f  exc i ta to ry
amino acids may also be responsible for the
large calcium - dependent increase in extra
ce l lu la r  po tass ium seen  a f te r  exper imenta l
b ra in  in ju ry .  Increased  ex t ra  ce l lu la r
po tass ium fur ther  increases  neurona l
exc i tab i l i ty  and  may  cont r ibu te  to
epileptogenesis  (14).

Oxidat ive  s t ress  mechanism

It has been proposed that reactive oxygen
species (ROS), especially .OH, are involved
in  the  mechanism respons ib le  for  PTE.  In
1978 ,  Wi l lmore  e t  a l  repor ted  an  an imal
model  o f  pos t  t raumat ic  ep i lepsy .  They
showed tha t  ep i lep t ic  se izure  d ischarge  in
electrocort icogram (ECOG) was induced 15
minutes  a f te r  a  s ing le  in jec t ion  of  FeCl3
solution into the rat cerebral cortex (15). In
1979, it  was shown that convulsive seizures
are induced by intracortical hemoglobin (Hb)
in jec t ion  wi th  a  few days  la tency  (16) .
Wi l lmore  and  Rubin  sugges ted  tha t  a f te r
in t rac ran ia l  hemorrhage ,  red  b lood  ce l l s
break  down and  re lease  i ron  ions  f rom
hemoglobin ,  which  then  genera te  ROS in
brain tissue by iron or Hb mediated reaction.
These  f ree  rad ica l s  reac t  wi th  methy lene
group ,  ad jacen t  to  double  bond  of
po lyunsa tura ted  fa t ty  ac ids  and  l ip ids ,
caus ing  hydrogen  abs t rac t ions  and
subsequent  p ropaga t ion  of  perox ida t ion
reac t ion .

The  non  enzymat ic  in i t i a t ion  and
propaga t ion  of  l ip id  perox ida t ion  causes
d is rup t ion  of  membranes  and  subce l lu la r
organe l les .  In jury  to  membranes  impai r s
Na+-K+ ATPase activity. As Na+ K+ ATPase
in  neurona l  membranes  main ta ins  ion ic
gradients of neuron, a decrease in its activity
decreases  the  convuls ive  th resho ld .
In jury  to  the  membrane  a l so  leads  to
neuro t ransmi t te r  d i sorders .  The  re lease  o f
aspartic acid,  an excitatory neurotransmitter
increases,  and the release of GABA, which
is  an  inhibi tory  neurot ransmit ter  decreases
(17) .  Apar t  f rom th i s  .OH acce le ra tes  the

Neurotransmitter and 
receptor disorders 

Generation of ROS  

DNA injury 
Lipid peroxidation 

EPILEPTOGENESIS 

Role of Antioxidants 

Fig .  2 : Mechanism of  Epi lep togenes is .
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produc t ion  of  methy lguanid ine  a  known
endogenous convulsant from creatinine (18).
These  f ind ings  sugges t  tha t  ox ida t ion  by
ROS specially hydroxyl radicals is involved
in the mechanism involved in posttraumatic
epi lepsy .

What  are  the  convent iona l  t reatments  and
prophylax i s  for  pos t traumat ic  ep i l epsy ?

Evidence  demons t ra te  tha t  fo l lowing
head  in jury  ea r ly  se izure  ac t iv i ty  may
increase the associated risk of PTE, and the
admin is t ra t ion  of  an t iconvulsan t  d rugs
immediately af ter  head injury is  commonly
implemented  as  p rophylac t ic  measure .
For  an t iconvulsan t  p rophylax is ,  phenyto in
is considered as the drug of choice because
of  i t s  demons t ra ted  e f f icacy  and  the
availability of a formulation for intravenous
adminis t ra t ion .  The  pa t ien t s  wi th  head
in jur ies  a re  o f ten  medica l ly  uns tab le  and
espec ia l ly  vu lnerab le  to  such  phys io log ic
consequences of seizures such as metabolic
acidosis ,  sudden increase in cerebral  blood
f low and  in t rac ran ia l  p ressure .  For  these
reasons ,  phenyto in  i s  admin is te red  soon
af te r  b ra in  in ju ry  in  an  e f for t  to  p reven t
seizure activity and to minimize complications
f rom se izures  occur r ing  dur ing  acu te
management  (19) .

S tandard  t rea tment  fo r  pa t ien t s  wi th
modera te  to  severe  head  in jur ies  i s  i .v .
phenyto in  or  fosphenyto in  in  a  dose
equivalent to 20 mg/kg. Carbamazepine and
va lproa te  a re  a l so  usefu l  in  t rea t ing  the
ear ly  se izures .  A la rge  number  o f  s tud ies
have  shown tha t  the  ea r ly  use  o f
an t iconvulsan ts  i s  e f fec t ive  in  p reven t ing
early PTE . However other studies failed to
demonstrate  the eff icacy of  ant iconvulsants

in  p reven t ing  ea r ly  se izures  (20) .  In
exper imenta l  model  o f  pos t - t raumat ic
ep i lepsy ,  though  phenyto in  inh ib i ted  the
occurrence of  epileptiform EEG discharges,
could not affect the biochemical mechanism
of  PTE i . e .  l ip id  perox ida t ion .  Thus
an  un inh ib i ted  l ip id  perox ida t ion  might
be  respons ib le  fo r  inef fec t iveness  o f
phenyto in  in  pa t ien t s  o f  pos t  t raumat ic
ep i lepsy .  However  the  suppress ion  of
EEG d ischarges  by  phenyto in  cou ld  be
a t t r ibu ted  to  i t s  neurona l  membrane
stabilizing effect (21).

Several  newer anticonvulsants have also
been tried in PTE. These include gabapentin,
lamotr igine,  topiramate and vigabatr in,  and
most  recen t ly  zon isamide  (22) .  Vigaba t r in
has  a l so  been  shown to  induce  some
protective effects in an experimental  model
of PTE (23).

Need for effective and alternative pharmacological
a g e n t s

The  cur ren t  an t iconvulsan t  d rugs  a re
able to prevent PTE only to a limited extent,
thus  there  i s  a  need  for  a l t e rna t ive
t rea tment  s t ra teg ies .  Th is  i s  pa r t i cu la r ly
impor tan t  because  the  cur ren t ly  used
anticonvulsants possess a high potential  for
s ide  e f fec t s ,  which  can  be  compl ica ted
fur ther  by  the  p resence  of  b ra in  in jury .
Preventive measures,  however appear  to be
ineffective at preventing the development of
PTE, and may therefore unnecessarily expose
bra in  in ju red  pa t ien t  to  an t iconvu1san t
drugs.  Moreover,  the anticonvulsant agents
admin is te red  a re  no t  e f fec t ive  aga ins t
cogni t ive  impai rment  a f te r  pos t t raumat ic
ep i lepsy  and  may themse lves  cause
deleterious effects on cognit ion.
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S ince  pos t t raumat ic  ep i lepsy  involves
ROS in its pathogenesis,  treatment designed
to  prevent  perox ida t ion  may be  more
effec t ive  in  epi lepsy prophylaxis ,  than the
adminis t ra t ion of  ant iconvulsant  drugs  that
preven t  convuls ive  se izures ,  whi le  b io-
chemica l  b ra in  in ju ry  con t inues .  Ant i -
epi lept ic  drugs  wi th  ant ioxidant  proper t ies
may be one of the promising agents as they
have  the  po ten t ia l  to  a l t e r  the  bas ic
pathology of the disease. Many antioxidants
have been examined in experimental models
of PTE (22).

Can natura l  ant iox idants  prevent  pos t  t raumat ic
e p i l e p s y ?

Levy e t  a l  in  1990  have  repor ted  tha t
tocophero l  (Vi t .  E)  admin is t ra t ion
s ign i f ican t ly  reduced  the  onse t  o f  EEG
seizures induced by intracerebral FeCl2 (24).
Tocopherol prevented both peroxidation and
epi lepsy  caused  by  i ron  in jec t ion  in to
h ippocampus  in  ra t s  as  d id  phenobarb i ta l
(25 ,  26 ) .  F ree  rad ica l s  scavengers ,  such
as  po lye thy lene  g lyco l  (PEG)  monomer
wi th  SOD or  PEG-ca ta lase  have  a l so
demons t ra ted  benef ic ia l  ac t iv i ty  in  an imal
models  (27) .  An an t iep i lep t ic  e f fec t  o f
combination of Vit C, E, and L-ascorbic acid
has  a l so  been  observed  (28) .  TJ  960 ,  a
Japanese herbal medicine has been found to
have  scavenging  ac t iv i ty  fo r  f ree  rad ica l s
genera ted  wi th in  an  i ron  induced
epi lep togenic  reg ion  of  ra t  b ra in  (29) .
Recent ly ,  zonisamide  has  been repor ted  to
exer t  f ree  rad ica l  scavenging  ac t ions  by
scavenging  NO and  .OH ions ,  a long  wi th
s tab i l i z ing  the  neurona l  membranes .

A d e n o s i n e :

Adenos ine  which  i s  an  endogenous

neuromodula tor ,  has  been  found  to  be  an
ef fec t ive  an t iep i lep t ic  agen t  in  d i f fe ren t
an imals  models  (30) .  Adenos ine  has  a l so
been shown to have free radical scavenging
ac t iv i ty  and  neuropro tec t ive  ac t ions .
Adenos ine  has  been  demons t ra ted  to
have  an  an t iconvulsan t  ac t ion  which  i s
media ted  predominant ly  by  the  adenos ine
A1 receptor subtype.  When phenobarbitone/
carbamazepine  were  coadminis te red  wi th
adenosine/N6-cyclopentyladenosine (CPA), a
spec i f ic  adenos ine  A1 recep tor  agonis t ,
an  enhancement  in  p ro tec t ion  aga ins t
PTZ- induced  se izures  was  observed .  The
divers i ty  o f  an t iconvulsan t  mechanism of
carbamazepine /phenobarb i tone  and  tha t  o f
adenosinergic agents could be responsible for
this effect.  (31, 32, 33).  Yokoi et  observed
the scavenging effects  of  adenosine and 2-
ch loroadenos ine  on  hydroxyl  rad ica l s  and
also their  effect  on ferr ic  chloride induced
cor t ica l  EEG discharge  in  an  exper imenta l
model of post  traumatic seizures (34).

M e l a t o n i n :

The  neurohormone  mela ton in  (5-
methoxy-N-ace ty l t ryp tamine)  was  f i r s t
success fu l ly  i so la ted  and  iden t i f i ed  f rom
bovine pineal .  Melatonin is  released in the
blood s t ream wi th  a  c i rcadian  rhythm that
peaks  dur ing  the  n igh t .  P inea lec tomy has
been shown to produce convulsions (35). On
the  bas i s  o f  th i s  i t  was  hypothes ized  tha t
melatonin or some other substance released
has anticonvulsant properties. Melatonin has
shown both  an t iep i lep t ic  (36–38)  and  f ree
rad ica l  scavenging  ac t iv i ty .  Numerous  in
vitro, in vivo and clinical studies have shown
poten t  an t iox idan t  ac t ions  wi th  mela ton in
(39,  40) .  As a  di rect  scavenger ,  melatonin
inac t iva tes  f ree  rad ica l s  by  e lec t ron
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dona t ion .  However ,  i t s  ab i l i ty  to  res i s t
ox ida t ive  damage  seems  no t  exc lus ive ly
attributable to this process. Pharmacological
leve ls  of  mela tonin  have  been  repor ted  to
s t imula te  the  ac t iv i ty  o f  g lu ta th ione
peroxidase (GSH-Px) in  the brain,  a  major
an t iox idan t  defens ive  mechanism in  the
centra l  nervous  sys tem.  Melatonin ,  crosses
the blood brain barrier with ease and enters
both neurons and glia. It has been seen that
after peripheral administration of melatonin,
i t s  b ra in  concen t ra t ion  r i ses  qu ick ly .
Another  feature  that  has  generated interes t
to melatonin is  i ts  possible neuroprotective
actions.  Melatonin has been shown to al ter
the  neurona l  and  behaviora l  changes
inflicted by kainic acid in both in vitro and
in  v ivo  s tud ies  (41) .  The  an t iexc i to tox ic
act ion of  melatonin has been related to i ts
capab i l i ty  to  scavenge  f ree  rad ica l s  (42) .
Recent ly ,  mela ton in  has  shown in  v ivo
inh ib i t ion  of  l ip id  perox ida t ion  in
in t racor t ica l  fe r r ic  ch lor ide  model  o f  pos t
t raumat ic  epi lepsy (43) .

T r a n s r e s v e r a t r o l :

After  the real izat ion of  reduced cardiac
r i sk  by  red  wine  popula r ly  re fe r red  as
French paradox,  much interest  has emerged
in  resvera t ro l ,  which  i s  the  ac t ive
constituent of red wine. Resveratrol ( 3, 4, 5
tri hydroxy stilbene) is a naturally occurring
phytoalexin present in high concentration in
skin  of  grapes  and wine  (44) .  I t  has  been
shown to  have  a  po ten t  f ree  rad ica l
scavenging activity proven in various invitro
and  in  v ivo  s tud ies .  Resvera t ro l  has  a l so
shown the  protec t ive  ef fec ts  agains t  fer r ic
chloride model of post traumatic epilepsy in
ra t s .  Resvera t ro l  (20  and  40  mg/kg  ip . )
administered 30 min before FeCl3 injection

de layed  the  onse t  o f  the  appearance  of
epilept iform EEG changes.  The brain MDA
levels were also significantly reduced in the
t rans - resvera t ro l - t rea ted  an imals  as
compared  to  the  veh ic le - t rea ted  FeCl3-
in jected ra ts .  Recent ly  t ransresvera t rol  has
shown i t s  e f fec t iveness  in  neuro log ica l
d i sorders  inc lud ing  s t roke  and  ep i lepsy ,
wherein it was reported that t ransresveratrol
is  protect ive against  middle cerebral  ar tery
occlusion model of stroke. Protective effect
of  t rans resvera t ro l  aga ins t  ka in ic  ac id
induced  se izures  and  ox ida t ive  s t ress  has
also been reported. Pretreatment (5 min) of
s ingle  dose  of  t rans- resvera t ro l  (40  mg/kg
i.p.) could not inhibit the convulsions though
the  la tency  was  s ign i f ican t ly  increased .
When mul t ip le  doses  o f  t rans - resvera t ro l
were  in jec ted  in  two-dose  schedules  in
different animals (20 and 40 mg/kg ip, 5 min
pr ior  and  repea ted  30  and  90  min  a f te r
kainic acid), there was significant reduction
in incidence of convulsions in both treatment
schedules. The brain MDA levels were found
to be s ignif icant ly  a t tenuated in  the  t rans-
resveratrol-treated groups (multiple doses of
20 and 40 mg/kg) as compared to the kainic
acid  a lone .  The protec t ive  ef fec t  of  t rans-
resvera t ro l  aga ins t  ka in ic  ac id - induced
convuls ions  and  the  a t t enua t ion  of  ra i sed
MDA leve l  sugges t  the  po ten t ia l  use  o f
an t iox idan ts  in  the  p reven t ion  of
posttraumatic epilepsy (45,  46,  47,48).

Calc ium channe l  b lockers

Exper imenta l  s tud ies  have  shown tha t
the  to ta l  b ra in  t i s sue  ca lc ium leve l  i s
increased  in  in ju ry  a reas ,  a  sus ta ined
increase  in  in t race l lu la r  ca lc ium leve l s
ini t ia tes  a  ser ies  of  damaging events  (49) .
The  ca lc ium an tagonis t  n imodip ine ,  a
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strongly lipophilic agent has been tried with
limited benefit  (50).

Exci ta tory  Amino  Ac id  Antagonis t s

Excitatory amino acids have been shown
to  p lay  a  major  ro le  in  neurona l  damage
af te r  exper imenta l  b ra in  t rauma (51) .
Both  c l in ica l  and  exper imenta l  s tud ies
demons t ra ted  an  immedia te  and  marked
increase  in  the  ex t ra  ce l lu la r  l eve l  o f
excitatory amino acids following injury (52).
Var ious  g lu tamate  an tagonis t s ,  ac t ing  a t
different sites have been developed, of which
4 were carried forward into phase III trials.
These are eliprodil, selfotel, D-3 (2- carooxy-
piperazine-4-yl) propenyl -1 phosphonic acid
(D- ) and aptigonel (53).

Misce l laneous  agents :

Condensed  tann ins ,  fe rmented  papaya ,
Uyaku,  Gastrodia  elata ,  Guil ingj i  are  some
of  the  herba l  p lan t  p roduc ts  exer t ing
s ign i f ican t  an t iox idan t  and  f ree  rad ica l
scavenging  e f fec t s .  These  agen ts  may  be

poten t ia l  agen ts  fo r  p reven t ion  of  pos t
traumatic epilepsy or attenuation of epileptic
seizures (22).

C o n c l u s i o n s :

The  convent iona l  an t iep i lep t ic  d rugs
have  no t  been  fu l ly  e f fec t ive  in  the
cont ro l  and  prevent ion  of  pos t t raumat ic
epi lepsy.  Further  their  adverse s ide effects
l imi t  the i r  use  fo r  p rophylax is .  The  new
pharmacotherapeut ic  op t ions  d i scussed
above may represent future pharmacological
in te rven t ions ,  a imed  a t  l imi t ing  damage
caused by reactions underlying epileptogenesis
(54) .  Some of  them may be  employed  in
clinical practice, but up to date there is no
controlled study in human beings. Moreover,
partial effectiveness of anticonvulsant drugs,
re f rac tor iness  o f  ep i leps ies  and  adverse
ef fec t s  assoc ia ted  wi th  the  use  o f
convent iona l  an t iep i lep t ic  d rugs ,  advoca te
the  necess i ty  o f  newer  an t iep i lep t ic  d rugs
wi th  an t iox idan t  and  neuropro tec t ive
proper t i es ,  to  combat  the  ox ida t ive  s t ress
impl ica ted  in  pos t tarumat ic  epi lepsy .
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