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Abstract  :  Monitor ing of  plasma ant iepi lept ic  drugs is  useful  for  bet ter
c l in ica l  management  in  ep i l ep t i c  pa t i en t s ,  pa r t i cu la r ly  in  ch i ld ren .
Carbamazepine (CBZ) is one of the commonly prescribed anticonvulsants.
The active metabolite of carbamazepine-carbamazepine-10-11 epoxide (CBZ-
Epo)  a lso  exhibi ts  ant iconvulsant  effect .  The pineal  hormone,  melatonin
exerts an anticonvulsant effect in experimental seizure models and recently
has  a l so  been  used  in  cases  o f  ch i ldhood  ep i l epsy .  To  fac i l i t a t e  the
simultaneous plasma estimation of carbamazepine,  carbamazepine epoxide,
and mela tonin ,  a  new HPLC method was  developed.  Waters  mi l lennium
2010 chromatography manager with a 515 HPLC pump and Waters 24879
dual  absorbance  UV detec tor  was  used .  A 25  micro l i t re  of  sample  and
standards were injected,  and chromatographic separation was achieved by
Merck C18 reverse phase column particle size 5 µ, 250 mm × 4 mm. It was
quanti tated at  UV light  210 nm. The retention t imes of melatonin,  CBZ-
Epo, and CBZ were 6.3 min, 7.5 min, and 13.9 min respectively. The Mobile
Phase  used  was  wa te r :  ace ton i t r i l e  (70 :30) ,  pH 3 .0  ad jus ted  wi th
orthophosphoric acid at the flow rate of 1 ml/min. The limits of detection
of melatonin,  carbamazepine epoxide,  and carbamazepine were 800,  500,
and 1300 pg respectively.
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INTRODUCTION

Evidence  has  accumula ted  about  the
involvement of reactive oxygen species (ROS)
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 ant iepi lept ics  l ike  zonisamide
inhibit free radical generation (2) some like
carbamazepine (CBZ) are known to generate
free  radicals  (3) .  Carbamazepine is  one of
the  commonly  prescr ibed  an t iconvulsan ts .
The  ac t ive  metabol i t e  o f  ca rbamazepine-
carbamazepine-10-11 epoxide (CBZ-Epo) also
exhibits anticonvulsant effect (4). In several
studies the pineal hormone, melatonin which
has the  neuromodulatory effect ,  has  shown
ant iconvulsan t  e f fec t  in  d i f fe ren t  se izure
models in rodents (5,  6,  7).  I t  has recently
been used in childhood epilepsies (8, 9). The
an t iconvulsan t  and  the  neuropro tec t ive
ac t iv i ty  of  mela tonin  have  been  sugges ted
to be due to its antioxidant, anti-excitotoxic
and  f ree  rad ica l  scavenging  proper t i es
wi th in  the  cen t ra l  nervous  sys tem (10) .
Advantageously,  melatonin has  been shown
to antagonize the mutagenic effect  of  CBZ
in some sys tems (11) .  A s tudy in  pat ients
with  in t ractable  se izures  showed decreased
mela ton in  in  those  wi th  t empora l  lobe
epilepsy compared with controls. In the same
study, an increase in melatonin and cortisol
leve l  in  the  24  hour  per iod  fo l lowing
se izures ,  impl ica te  the  mela ton in  surge
fol lowing seizures  to  be  protect ive  against
repetitive seizures (12). In another study, it
was demonstrated that in febrile as well  as
ep i lep t ic  ch i ld ren ,  mela ton in  leve l s  were
significantly increased as compared to normal
chi ldren (13) .  The es t imat ion of  melatonin
along with the conventional antepileptic drug

rece ived  by  pa t ien t s  may  be  impor tan t  in
these  pa t ien t s .

High-performance l iquid chromatography
(HPLC) combined with a UV detector is the
most common method for identification and
quant i f i ca t ion  of  an t iep i lep t ic  d rugs  in
b io log ica l  f lu ids .  Severa l  HPLC methods
have  been  presen ted  for  s imul taneous
determination of antiepileptic drugs in serum
or  p lasma (14) .  However ,  no  method  was
described for the simultaneous determination
of  mela ton in ,  ca rbamazepine ,  and
carbamazepine epoxide in human biological
f lu ids .  This  i s  a t t r ibuted  to  the  ext rac t ion
and reconstitution difficulties from biological
f lu ids  tha t  a re  l inked  to  the i r  chemica l
properties. In this paper, we report a simple,
sens i t ive  and re l iab le  reverse  phase  HPLC
assay for the simultaneous determination of
carbamazepine,  carbamazepine epoxide,  and
melatonin in human serum using ultraviolet
detection. This method has been successfully
employed to monitor plasma serum levels of
these drugs following oral administration in
epi lept ic  chi ldren.

METHODS

HPLC-Waters  mi l lennium 2010
chromatography manager  with a  515 HPLC
pump and Waters 24879 dual absorbance UV
detec tor ,  USA were  used .  Reverse  phase
C18 co lumn (150  mm × 4  mm;  par t ic le
size 5 µm) was used.  All  solvents were of
HPLC prade .  Al l  the  reagents  were  used
wi thout  fu r ther  pur i f i ca t ion .  Deion ized
water, purified by Milli Q system (Millipore,
Milford, MA, USA), was used throughout the
s tudy .
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Sui tab le  quan t i t i es  o f  mela ton in ,
carbamazepine epoxide and carbamazepine in
volumetric  f lask were weighed,  and di luted
wi th  su i tab le  quan t i t i es  o f  ace ton i t r i l e  to
required concentrations. In one ml of serum
sample ,  one  ml  of  ace toni t r i le  was  added ,
shaken gently, centrifuged at 3 to 4 thousand
RPM for 20 to 30 minutes. Then, the sample
was  decan ted  in  HPLC v ia l  d i rec t ly  and
injected for  quantif icat ion.  A 25 microl i t re
of  sample  and s tandard  were  in jec ted,  and
the  con ten ts  o f  mela ton in ,  ca rbamazepine
epoxide and carbamazepine were calculated.
Chromatographic separation was achieved by
Merck  C18 reverse  phase  co lumn par t i c le
size 5 µ, 250 mm × 4 mm. It was quantitated
subsequently by exposure to UV light at 210
nm. The retention t imes of melatonin,  CBZ
epoxide ,  and  CBZ were  6 .3  min ,  7 .5  min ,
and 13.9 min respectively. The Mobile Phase
consis ted of  Water :  Acetoni t r i le  (70:30)  a t
pH 3.0  adjus ted  wi th  or thophosphor ic  ac id
at the flow rate of 1 ml/min.

Assay  va l idat ion

Samples  were  quant i f i ed  us ing  peak
area  of  mela ton in ,  ca rbamazepine ,  and
carbamazepine epoxide. Standard calibration
curves  were  cons t ruc ted  by  sp iked  drug-
f ree  pooled  human p lasma wi th  a  known
amount  o f  mela ton in ,  ca rbamazepine ,  and
carbamazepine  epoxide .  These  p lasma
standards  were  a lso  used  to  de termine  the
extraction recovery, within day and between-
day precision (n = 5) of the method. Limit of
quant i t a t ion  i s  based  on  the  lowes t
concentrat ion val idated by the method.

RESULTS AND DISCUSSION

In  the  cur ren t  s tudy ,  we  deve loped  a

s imple  HPLC method  for  s imula teneous
determinat ion of  melatonin,  carbamazepine,
and carbamazepine epoxide in human serum.
The  so lub i l i ty  and  po la r i ty  o f  the  th ree
analytes are vastly different ,  thus requiring
different grades of polar solvents to extract
and  cons t i tu te .  Af te r  ex t rac t ion ,  the  f ina l
component  recons t i tuen ts  were  mixed  to
enable a single injection into the HPLC by
the reverse phase method. In addition, peak
purity of plasma samples as compared with
standards can be monitored by this detection
m e t h o d .

S tandard  curves  o f  mela ton in ,
carbamazepine  epoxide ,  and carbamazepine
were  ob ta ined .  L inear  regress ion  ana lys i s
of  the  curves  descr ibed  by  p lo t t ing  AUC
(area  under  the  curve)  versus  quan t i ty
in jec ted  ind ica ted  a  l inear  f i t  o f  the
data .  The  l imi ts  of  de tec t ion  of  mela tonin
were about  800 pg;  carbamazepine epoxide
about  500  pg  and  carbamazepine  about
1300 pg.

The described HPLC method is a new
reverse  phase  h igh  per formance  l iqu id
chromatography  method  for  ex t rac t ion ,
separat ion and quant i f icat ion of  melatonin,
ca rbamazepine  epoxide  and  carbamazepine
s imul taneous ly  in  se rum sample .  The
procedure  employs  a  re la t ive ly  s imple
l iqu id  phase  c lean-up  procedure  fo r
sample  prepara t ion .  This  method  can
be  u t i l i zed  in  s tud ies  tha t  requ i re
simultaneous estimation of serum melatonin,
carbamazepine ,  and carbamazepine  epoxide
levels, for example, in patients of refractory,
epilepsy, and can be a useful and a sensitive
too l  fo r  therapeu t ic  d rug  moni to r ing  for
c l in ica l  management  in  such  ep i lep t ic
pa t i en t s .
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