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Abstract  :  Evidence has  accumulated about  the  involvement  of  react ive
oxygen species (ROS) in epilepsy. The neuromodulator melatonin has been
shown to reduce oxidative stress in various animal models due to its free
rad ica l  scaveng ing  p roper t i e s .  The  p resen t  s tudy  inves t iga ted  whe the r
ca rbamazep ine  and  va lp roa te  a l t e r  se rum concen t ra t ions  o f  me la ton in .
Ep i l ep t i c  ch i ld ren  were  randomnly  ass igned  to  r ece ive  ca rbamazep ine /
va lp roa te  monotherapy  t i l l  22  pa t i en t s  were  rec ru i t ed  in  the  s tudy .  At
the tenth day, in the evening, samples were drawn for baseline endogenous
mela ton in  es t ima t ion .  The  pa t i en t s  were  then  admin i s t e red  exogenous
melatonin, and repeat samples were drawn after 30 minutes.  Serum levels
o f  me la ton in  were  es t ima ted  us ing  Mela ton in  ELISA k i t s .  The  median
levels  of  melatonin  were  165.0  pg/ml  (Range 50.0–350.0)  in  CBZ+MEL
group and 78.0  pg/ml  (Range 13.0–260.0)  in  the  VPA+MEL group.  The
observed difference in melatonin levels could be attributed to the difference
in antiepileptic drugs, additive increase in reactive oxygen species due to
d i sease  combined  wi th  ca rbamazep ine ,  o r  poss ib ly  to  a  d i f fe rence  in
melatonin kinet ics  in  condi t ions  of  oxidat ive  s t ress .

Key words  : ep i l epsy c h i l d r e n v a l p r o a t e
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in epilepsy (1).  The free radicals generated
cause  a  cascade  of  neurochemica l  even ts
lead ing  to  neurodegenera t ion .  I ron ica l ly ,
though some antiepileptic drugs inhibit  free
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INTRODUCTION

Evidence  has  accumula ted  about  the
involvement of reactive oxygen species (ROS)
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radical generation, some like carbamazepine
(CBZ)  a re  a l so  known to  genera te  f ree
radica ls  (2) .  However ,  the  da ta  about  f ree
rad ica l  genera t ion  by  sod ium va lproa te
(VPA) is not so conclusive (3).

The neuromodulator  melatonin has been
shown to reduce oxidative stress in various
animal models, because of its antioxidant as
wel l  as  f ree  rad ica l  scavenging  proper t i es
(4), and to antagonize a mutagenic effect of
CBZ in some systems (5) .  Melatonin  a lso
exhibi ts  ant iconvulsant  act ivi ty in different
se izure  models  (6 )  and  there  has  been  a t
l eas t  one  c l in ica l  repor t  sugges t ing  i t s
po ten t ia l  e f f i cacy  in  a  ch i ld  wi th  severe
myoclonic epilepsy (7).

S ince  the  d i f fe ren t  an t iep i lep t ics
modulate melatonin not in a similar manner,
i t  i s  poss ib le  tha t  s imi la r  dose  of  add-on
mela ton in  may  qua l i t a t ive ly  behave
di f fe ren t ly  because  of  complex  in te rac t ion
with  ant iepi lept ics  drugs .  The object ive  of
the present study was to investigate whether
carbamazepine  and  va lproa te  a l t e r  se rum
concentra t ions  of  mela tonin .

PATIENTS AND METHODS

Epi lep t ic  ch i ld ren ,  aged  be tween  3–12
years  o f  e i ther  sex ,  who  presen ted  to  the
se izure  c l in ic  a t  the  Kalawat i  Saran
Children’s Hospital,  Lady Hardinge Medical
College, New Delhi between April, 2002, and
February,  2003,  were enrolled.  All  pat ients
were  assessed  and  sc reened  for  inc lus ion /
exclus ion cr i ter ia  (n=45) .  The ins t i tu t ional
sc ien t i f i c  and  e th ica l  commit tee  approved
the study protocol, and the written informed
consent was obtained from the accompanying
parent / re la t ive .  Pat ients  who were  on CBZ

monotherapy s ince  las t  6–9 months ,  had  a
conf i rmed diagnosis  of  epi lepsy l imi ted  to
part ial  or  general ized seizures as classif ied
according to the ICES, and were seizure free
a t  l eas t  fo r  the  l as t  s ix  months  were
inc luded .  Pa t ien t s  wi th  a  h i s to ry  of
psych ia t r i c  o r  p rogress ive  neuro log ica l
disorder or a chronic hematological, cardiac,
hepa t ic ,  r ena l  o r  thyro id  d i sorder  were
exc luded .  The  pa t ien t s  were  randomly
assigned to two groups, one group to recieve
carbamazepine  and  the  o ther  to  rece ive
valproate monotherapy t i l l  22 patients were
included in the study.  On the tenth day of
beginning the AED (CBZ/VPA) patients were
admit ted in  the pediatr ics  ward,  subject  to
the i r  g iv ing  the  wr i t t en  in formed consen t
for participation. At 7.00 pm, a blood sample
was  co l lec ted  for  base l ine  es t imat ion  of
endogenous  mela ton in .  The  pa t ien t s  were
then administered oral  melatonin tablets  as
per their  age and weight.  Melatonin tablets
of  3  mg s t reng th  (Ar i s to  Pharmaceut ica l s
Ltd, Mumbai, India) were used. The dose of
melatonin was 6 mg (2 tablets) for children
less than 9 years/ weighing less than 30 kg,
and 9 mg (3 tablets) for children more than
9 years/weighing more than 30 kg. The doses
of  mela ton in  admin is te red  were  based  on
those used by Jan and Donell (8).  After half
on hour,  at  7.30 pm, another blood sample
was  co l lec ted  for  the  es t imat ion  of  se rum
levels of exogenous melatonin administered.
Blood was then centrifuged at  3500 rpm to
separa te  ou t  the  se rum,  and  s to red  in
eppendorf tubes at –85°C in the deep freezer
t i l l  e s t imat ion .  Serum leve ls  o f  mela ton in
on  exogenous  adminis t ra t ion  of  mela ton in
were  es t imated us ing Melatonin  ELISA ki t
( IBL Immunobio log ica l  Labora tor ies ,
Hamburg Germany)  wi th  the  sens i t iv i ty  of
3 pg/ml in the department of Pharmacology
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and  Microbio logy ,  Lady  Hard inge  Medica l
College.

STATISTICAL ANALYSIS

Descriptive statistics were calculated for
all  the outcome variables,  and expressed as
median ( range) .  The Wilcoxon s igned rank
tes t  was  used  to  compare  pre  and  pos t
t rea tment  va lues  wi th in  each  group .  The
Chi  Square  t es t  was  used  to  compare  the
ca tegor ica l  var iab les  wi th  two d i f fe ren t
groups. There was no power calculation done
because  th i s  was  an  exp lora t ive  s tudy .  P
value  <0.05 was  considered as  s ignif icant .
All the data were analyzed using STATA 7.0
(intercooled version).

R E S U L T S

Est imat ion  o f  serum leve l s  o f  Melatonin  in  the
CBZ+MEL & VPA+MEL group by ELISA

The pre t rea tment  median  se rum
concent ra t ion  of  mela ton in  in  the
Carbamazepine + Mela ton in  group  was  1 .5
pg/ml  ( range 0 .8–15.0  pg/ml)  as  compared
to  1 .3  pg /ml  in  the  Valproa te + Mela ton in
group.  There  was no s ignif icant  d i f ference
in the levels of melatonin in the two groups
pre t rea tment  (p=0 .68) .  On exogenous
adminis t ra t ion  of  mela ton in  in  bo th  the
groups,  there was a remarkable increase in
leve l s  o f  mela ton in  in  the  b lood  ( sample
taken  a f te r  30  minutes  o f  mela ton in
adminis t ra t ion) ,  in  bo th  the  t rea tment
groups. The median levels of melatonin were
165.0 pg/ml (Range 50.0–350.0) in CBZ+MEL
group  and  78 .0  pg /ml  (Range  13 .0–260 .0)
in  the  VPA+MEL group .  The  leve l s  o f
melatonin in the carbamazepine group were

almost  twice  as  compared to  the  valproate
group. Though, there was a marked increase
in  levels  of  mela tonin  pos t  t rea tment ,  due
to wide variat ion in data,  the difference in
the  percentage  increase  in  the  two groups
was  no t  s ta t i s t i ca l ly  s ign i f ican t  (P=0 .75)
(Table I).

TABLE I : Effect  of  melatonin serum levels  of  CBZ/
VPA.

S t u d y Carbamazepine+ Valproate+ P value
variables Melatonin Melatonin

Median Median
(Range) (Range)

Serum
concentrations
of Melatonin
(pg/ml) (ELISA)
Pre treatment 1.5 1.3 0.68

(0.8–15.0) (1.0–1.7)

Post treatment 165.0 78.0 0.31
(50.0–350.0) (13.0–260.0)

% Increase 8566.7 4775.0 0.75
(233.0–43650.0) (1200.0–19900.0)

D I S C U S S I O N

The disease process of epilepsy as well
as the antiepileptic drugs lead to generation
of  free radicals ,  which may be responsible
in the modulation of melatonin levels. There
is by far no direct  evidence to suggest  the
change in melatonin level by carbamazepine
or valproate in a cl inical  set t ing.  No other
factor attributable to the pathophysiological/
disease condition was observed, which could
be considered responsible  for  the  observed
di f fe rence  in  mela ton in  leve l s  in  the
va lproa te  and  carbamazepine  groups .  I t
could be postulated to be due the difference
in  the  an t iep i lep t ic  d rugs .  The  reason
why a high level of melatonin was found in
the  ca rbamazepine  group  i s  d i f f i cu l t  to
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exp la in  wi th  th i s  s tudy .  The  add i t ive
increase in reactive oxygen species because
of  the  d i sease  p rocess  combined  wi th
carbamazepine may be hypothesized for the
net  increase  in  ROS ( though not  measured
in  the  p resen t  s tudy) .  One  poss ib le
explana t ion  for  our  f ind ings  i s  tha t  the
increased ROS accumulat ion (2)  could also
be  respons ib le  to  e i ther  p roduce  more
mela ton in  or  conserve  the  ava i lab le
mela ton in  so  tha t  h igher  mela ton in  leve l s
a re  made  ava i lab le  to  mee t  the  increased

ant iox idan t  demand due  to  a  h igher  f ree
radical load. It is possible that in conditions
of increased oxidative stress,  the melatonin
kinetics may be different, and there may be
a downregulation of the enzymes responsible
for degradation of melatonin. In the nucleus,
melatonin binds to retinoid Z receptor (RZR),
whose  response  e lements  have  been  found
in some important genes related to oxidative
stress (9). There is a need for further studies
to explore the interaction and modulation of
mela tonin  wi th  an t iep i lep t ic  drugs .
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