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Abstract  :  Maximal  e l ec t roshock  se izures  (MES)  in  a lb ino  ra t s  and
pentylenete tarazole  (PTZ) induced se izures  in  a lbino mice  were  used to
study anticonvulsant activity of Vitex-negundo  leaf extract .  The ethanolic
lea f  ex t rac t  o f  Vi tex -negundo  was  admin i s t e red  o ra l ly  in  g raded  doses
(250,  500 and 1000 mg/kg p.o) in both the experimental  models and the
effects were compared with diphenylhydantoin in MES method and valporic
acid in PTZ induced seizures method as standard control respectively. The
Vitex-negundo in the doses (250, 500 and 1000 mg/kg, p.o) did not show
protection against MES to any significant extent but significant post-ictal
depress ion  was  obse rved  in  the  dose  o f  1000  mg/kg  body  we igh t  in
comparison to control. However, sub-protective dose of test drug (100 mg/
kg,  p .o)  potent ia ted the ant iconvulsant  act ion of  diphenylhydantoin.  The
test  drug in the dose (1000 mg/kg, po) showed 50% protection in clonic
se izures  and  24-hour  mor ta l i ty  aga ins t  PTZ induced  se izu res .  I t  a l so
decreased number and duration of convulsions significantly. Vitex-negundo
poten t ia ted  an t iconvulsan t  ac t iv i ty  of  va lpor ic  ac id .  The  an t iconvulsan t
activity of Vitex-negundo  has not been found equi-effective with standard
drugs.  These findings suggest that Vitex-negundo  possesses anticonvulsant
ac t iv i ty  pa r t i cu la r ly  aga ins t  PTZ induced  convu l s ions .  Moreover ,  t he
po ten t i a t ion  o f  d ipheny lhydan to in  and  va lpor i c  ac id  by  Vi tex -negundo
indicates that it may be useful as an adjuvant therapy along with standard
an t i convu l san t s  and  can  poss ib ly  lower  the  r equ i rement  o f
diphenylhydantoin  and valpor ic  ac id .
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a n t i c o n v u l s a n t sub-pro tec t ive p o t e n t i a t i o n
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I N T R O D U C T I O N

Vi tex-negundo  Linn  (Verbenaceae) ,  a
la rge  a romat ic  shrub  wi th  typ ica l  f ive
fol iolate  leave pat tern has been claimed to
possess  many  medic ina l  p roper t i es .  I t  i s
found throughout  the  greater  par t  of  India
a t  warmer  zones  and  ascending  to  an
a l t i tude  of  15 ,00m in  ou te r  Wes te rn
H i m a l a y a s  (1) .  One of  the  ancient  use  of
Vi tex-negundo  documented  in  ayurveda  i s
to provide mental  peace (2) .  Vitex-negundo
has  been  ex tens ive ly  s tud ied  for  i t s
an t i - in f lammatory  (3–5)  and  ana lges ic  (3 ,
5 ,  6 )  ac t iv i t i es  in  the  pas t  bu t ,  ve ry  few
s tud ies  have  been  done  to  eva lua te  i t s
an t iconvulsan t  ac t iv i ty .  In  these  s tud ies ,
Ravishankar  e t  a l  (5 )  d id  no t  no t ice  any
pro tec t ion  aga ins t  MES and  PTZ induced
se izures  by  an  e thanol ic  ex t rac t  o f  Vi tex -
negundo .  On  the  con t ra ry  Gupta  e t  a l  (6 )
recorded  pro tec t ion  aga ins t  PTZ induced
se izures .  Thus ,  the re  a re  conf l i c t ing
reports  regarding ant iconvulsant  act ivi ty of
Vi tex-negundo  and  no  one  has  p rev ious ly
s tud ied  an t iconvulsan t  ac t iv i ty  o f  Vi tex -
negundo  by  o ra l  rou te .  Moreover ,  nobody
has  ye t  documented  the  in te rac t ion  wi th
s tandard  an t iconvulsan t  d rugs  in  sub-
pro tec t ive  doses  by  Vi tex-negundo  fo r
evaluating i ts  potential  role as an adjuvant
t h e r a p y .

Therefore ,  the  p resen t  s tudy  was
under taken  to  inves t iga te  an t iconvulsan t
act iv i ty  of  e thanol ic  leaf  ext rac t  of  Vitex-
negundo  a s  we l l  a s  i t s  in te rac t ion  wi th
s tandard  an t iconvulsan t  d rugs  in  sub-
protective doses  per oral ly was studied to
eva lua te  i t s  po ten t ia l  ro le  as  an  ad juvan t
t h e r a p y .

M E T H O D S

The  p lant  mater ia l  and  preparat ion  o f  ex tract :

The p lant  was  ident i f ied ,  au thent ica ted  by
an  exper t  (bo tan i s t )  and  co l lec ted  in  the
month of  September ,  2001 from local  area
of Sevagram, distr ict  Wardha,  Maharashtra.
The  f resh  leaves  o f  Vi tex  negundo  were
shade dried and powdered. The powder was
macera ted  for  24  hrs  in  70% v/v  e thanol .
Then it  was subjected to percolation  using
70% v/v ethanol  as  solvent .  The menstrum
collected was again shade dried and viscous
ex t rac t   suspended  in  1% gum acac ia  fo r
the  p resen t  an t iconvulsan t  s tudy .  Tota l
yield of extract was 9.5%.

A n i m a l s :

Male  a lb ino  ra t s  (Wis ta r  s t ra in )  and
swiss mice of, weight (125–160 g) and (25–
35 g) were used to study the effect of test
d rug  on  MES and  PTZ induced  se izures
respectively.  Female animals were excluded
because  of  the  fac t  tha t  es t rus  cyc le
influences the seizure threshold.  They were
procured  f rom Nat iona l  Ins t i tu t ion  of
Nutrit ion, Hyderabad. The clearance for the
use of 120 animals for experimental purpose
was  ob ta ined  f rom ins t i tu t iona l  e th ica l
commit tee  cons t i tu ted  for  the  purpose  a t
MGIMS, Sevagram, (Wardha). Animals were
housed in polypropylene cages (4 per cage)
wi th  dus t  f ree  r i ce  husk  as  a  bedding
mater ia l  under  l abora tory  condi t ion  wi th
cont ro l led  envi ronment  o f  t empera ture
25° ± 2°C,  humidi ty  (60% ± 10%) and 12  h
light/dark cycle as per CPCSEA guidelines.
They  were  prov ided  wi th  ba lanced  food
(Lip ton  Ind ia  L td .  pe l le t s )  and  wate r  ad-
l ib i tum  , be fore  sub jec t ing  them to
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exper imenta t ion ,  the  animals  were  g iven a
weeks  t ime  to  ge t  acc l imat ized  wi th
labora tory  condi t ions .  The  an imals  were
fas ted  overn ight  before  the  exper iment .

D r u g s :

Tes t  drug :  e thanol ic  l ea f  ex t rac t  o f  Vi tex -
negundo was used for  the present  s tudy in
volume of  10  ml /kg  wt /ora l ly .  The  doses
were  se lec ted  by  pre l iminary  t r ia l .

Diphenylhydanto in :  suspens ion  (Parke  Davis
India) was given p.o in a volume of 10 ml/
kg body weight  in  dose  of  50 mg/kg as  a
standard drug for comparison and 20 mg/kg
to see the potentiation effect of test drug in
MES method .

Valpor ic  ac id  was  d i sso lved  in  s te r i l e
sal ine and administered intraperi toneal ly in
the dose of 300 mg/kg in volume of 10 ml/
kg  of  body weight  as  a  s tandard  drug  for
compar i son  and  50  mg/kg/ i .p  dose  in  the
same volume for potentiat ion study in PTZ
induced  se izures  method .

Penty lene te t razo le  (Bochemzer -knol l ,
L td . )  was  p repared  in  d i s t i l l ed  wate r  jus t
before  use .

Exper iment  des ign  and  drug  treatment :

Ant iconvulsant  ac t iv i ty :  The animals  were
d iv ided  in to  f ive  g roups  wi th  each  group
consisting of six animals. Group-Ia received
distilled water and served as control. Group-
I I a,  I I I a and  IV a were  admin is te red  th ree
graded doses of test  drug i .e  250,  500 and
1000 mg/kg, orally in both the experimental
models. Group-Va received diphenylhydantoin
(50 mg/kg, orally) and valporic acid (300 mg/
kg, i.p) as standard controls in MES method
and PTZ induced seizures method respectively.

The  observa t ions  were  compared  wi th
control  (Group-Ia) .

In terac t ion  o f  V i tex -negundo  ex t rac t  wi th
d iphenyhydanto in  and  va lpor ic  ac id :  The
animals were divided into four groups with
each group consisting of six animals. Group-
I b r ece ived  d i s t i l l ed  wate r  and  se rved  as
cont ro l .  Group- I I b r ece ived  sub-pro tec t ive
doses  o f  d iphenlyhydanto in  (20  mg/kg ,
orally) in MES induced seizures method and
valporic acid (50 mg/kg, i.p) in PTZ induced
se izures  method .  Group- I I I b rece ived  100
mg/kg,  oral ly,  the dose of  test  drug which
did not  produce any anticonvulsant  activi ty
in  both the  exper imental  models .  Whereas ,
g roup- IV b was  g iven  combina t ion  of
diphenylhydantoin /va lpor ic  ac id  and Vitex-
negundo  in  above  doses  in  respec t ive
exper imenta l  models .  The  resu l t s  were
compared  wi th  group-I b.

Two methods were employed to evaluate
an t iconvulsan t  ac t iv i ty  as  wel l  as
potentiation effect of diphenylhydantoin and
valporic  acid by Vitex-negundo extract .

1 . Maximal  e lec t roshock  induced  se i zures
(MES)  in  ra t s  :  The  an imals  (x = y)  were
chosen by preliminary screening. Rats which
showed extension of hind limb were included
in the study. The seizures were induced by
maximal electroshock in albino rats with the
he lp  of  e lec t roconvuls iometer  by  pass ing
current  of  45 mA for 0.2 second using ear
c l ip  e lec t rodes .  The  drugs  and  d i s t i l l ed
water were given one our prior to induction
of convulsions.  The animals  were observed
for  the  ex tensor  phase  as  wel l  as  i t s
dura t ion  and  pos t - i c ta l  depress ion .  The
aboli t ion of  extensor  ( tonic  phase)  in  drug
t rea ted  group  was  taken  as  c r i t e r ia  fo r
an t iconvulsan t  ac t iv i ty .
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2 . Penty lene te t razo le  (PTZ)  induced
se i zures  in  mice  :  The  a lb ino  mice  were
selected two weeks prior  to conducting the
experiment by injecting the pentylenetetrazole
in a dose of 30 mg/kg subcutaneously in the
scruf f  o f  neck .  Only  those  mice  which
showed clonic convulsions within 30 minutes
dur ing  pre l iminary  examina t ion  were
chosen  for  the  p resen t  s tudy .  Af te r  one
hour  d rug  t rea tment ,  PTZ (80  mg/kg
subcutaneously)  was given in the scruff  of
neck .  Animals  were  observed  for  c lon ic
convuls ions ,  number  o f  convuls ions  in  30
minutes ,  dura t ion  of  convuls ions  and
24  hour  mor ta l i ty .  Absence  of  c lon ic
convuls ions  in  d rug  t rea ted  groups  was
taken as criteria for anticonvulsant activity.

Stat i s t i ca l  ana lys i s

The data were expressed as mean±S.E.M
or percentage. One-way analysis of variance
(ANOVA) fo l lowed by  pos t  hoc  Dunnet t ’ s
mult iple comparison test  was used for data
expressed in mean ± S.E.M, using sigma stat
software (version 2.0,  jandel  scientif ic Inc.
USA) .  Di f fe rences  be tween  means  were
cons idered  to  be  s ign i f ican t  a t  P<0 .01 .
Whereas ,  z - tes t  was  app l ied  for  the  da ta
expressed  in  percen tage  and  in  th i s  case
the ‘P’ value less than 0.05 was considered
signif icant  when compared to  control .

R E S U L T S

Ant iconvulsan t  e f f ec t  o f  V i tex -negundo  on
maximal  e lec t roshock  induced  se i zures  in
albino rats  :  Oral  adminis t ra t ion of  Vitex-
negundo  extract  in  250,  500 and 1000 mg/
kg  doses  d id  no t  show an t iconvulsan t
ac t iv i ty  to  any  s ign i f ican t  ex ten t  aga ins t
maximal  e lec t roshock  se izures  (MES) ,
however post-ictal  depression was increased

by Vi tex-negundo  ex t rac t  s ign i f i can t ly
(P<0.01)  in  a  dose  of  1000  mg/kg  in
compar i son  to  con t ro l .  The  s tandard  drug
diphenylhydantoin  showed 100% protect ion
in  an imals  aga ins t  MES.  I t  abo l i shed  the
extensor phase completely (P<0.001), as well
as  p ro longed  pos t - i c ta l  depress ion  which
however  was  not-s ignif icant  in  compar ison
to control  (Group-Ia)  as  shown in Table–I.

In terac t ion  o f  V i tex -negundo  ex t rac t  wi th
d iphenyhydanto in  (by  MES method)  :  Ora l
admin is t ra t ion  of  sub-pro tec t ive  doses  o f
d iphenylhydanto in  (20  mg/kg)  and  Vi tex-
negundo  ex t rac t  (100  mg/kg)  d id  no t
exh ib i t  any  an t i -convulsan t  ac t ion .  The
s imul taneous  admin is t ra t ion  of  bo th ,
s ign i f ican t ly  (P<0 .01)  showed an t i -
convulsant activity in 66.66% of animal and
reduced extensor  phase  dura t ion  (P<0.001)
, ind ica t ing  po ten t ia t ion  of  an t iconvulsan t
ac t ion  of  d iphenylhydanto in .  Though , i t
prolonged post-ictal  depression duration but
i t  was  s ta t i s t i ca l ly  non-s ign i f ican t  in
comparison to control (Group–Ib).The results
are  shown in  Table–I .

Ant iconvulsan t  ac t ion  o f  V i tex -negundo
ex trac t  on  pen ty lene te t razo le  induced
convuls ions  in  mice  :  The  Vi tex -negundo
ex t rac t  on ly  in  the  dose  of  1000  mg/kg
showed 50% pro tec t ion  aga ins t  c lon ic
convuls ions  and  24  hour  mor ta l i ty  which
was statistically significant (P<0.05). It also
decreased  number  o f  c lon ic  convuls ions
and  dura t ion  of  c lon ic  phase  which  was
statistically (P<0.01) significant in the above
ment ioned  dose  in  compar i son  to  con t ro l .
Whereas, in the doses of 250 and 500 mg/kg
Vi tex-negundo  f a i l ed  to  show any
ant iconvulsan t  ac t iv i ty .  However ,  the
standard drug valporic acid (300 mg/kg/i .p)
prov ided  83 .33% pro tec t ion  aga ins t
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TABLE I : Ant iconvulsant  ef fect  of  Vitex-negundo  ext ract  and i ts  in teract ion
with diphenylhydantoin (by MES method in albino rats) .

G r o u p Dose (mg, % of animals Durat ion of  (Mean±S.E.M)
(n=6) D r u g ml• /kg)  (p .o ) showing  abolition

of extensor phase Extensor Phase (sec.) P.I.D (min.)

I a D.W 1 0 • 0.00 11.33± 0.71 1.91± 0.08
I I a V N E 250 0.00 11.66± 0.42 2.00± 0.22
I I I a V N E 500 0.00 11.00± 1.03 3.41± 0.59
I Va V N E 1000 16.66 10.33± 2.08 3.58±0.50*
V a D . P . H 5 0 100.00††† 0.00± 0.00** 3.16± 0.10
I b D.W 1 0 • 0.00 11.33± 0.71 1.91± 0.08
I Ib D . P . H 2 0 0.00 10.33± 0.66 2.16± 0.44
I I Ib V N E 100 0.00 10.33± 0.55 2.00± 0.28
IVb D.P .H+VNE 20+100 66.66†† 2.66± 1.69** 3.83± 0.74

Animals  were divided into f ive groups(Ia–V a)  for  s tudying ant iconvulsant  effect  of  Vitex-negundo and into
four  d i f fe ren t  g roups  ( I b– IV b)  fo r  s tudy ing  in te rac t ion  o f  Vi tex -negundo  ex t rac t  wi th  d ipheny lhydan to in ,
n = No. of animals; P.O = Per orally; D.W = Distilled water; PID = Post-ictal depression; VNE = Vitex-negundo;
D.P.H = Diphenylhydantoin S.E.M = Standard error  mean,  †P<0.05;  ††P<0.01;  †††P<0.001 ( test  of  s ignif icance
between two proportions by z-test) in comparison to control. One-way ANOVA followed by Dunnett’s test was
used for  data  expressed in  mean±S.E.M and mean dif ference was considered s ignif icant  a t  the  0 .01 level .
*P<0.01, **P<0.001 compared to control.

TABLE II : Ant i -convulsant  act ion of  Vi tex-negundo extract  and i t s  in teract ion
with valporic acid (by PTZ induced convulsions in mice).

Group Dose (mg, % of animals % of protection Clonic convulsions (Mean±S.E.M)
(n=6) Drug ml•/kg) (p.o) showing in 24 hrs

abolition mortality of No. of clonic Duration of
of clonic animals convulsions clonic phase

phase (in 30 min)  (sec)

I a D.W 1 0 • 0.00 0.00 7.00± 0.36 16.16±1.38
I I a V N E 250 0.00 16.67 6.83± 0.30 13.50±2.13
I I I a V N E 500 0.00 33.33 5.83± 0.47 11.00±1.63
IV a V N E 1000 50.00† 50.00† 3.33± 1.52* 6.83±3.11*
V a VA 300 (I.P) 83.33††† 66.66†† 0.50± 0.50* * 1.67±1.67**
I b D.W 1 0 • 0.00 0.00 7.00± 0.36 16.16±1.38
I I b VA 50 (I.P) 0.00 0.00 6.83± 0.40 16.50±1.41
I I I b V N E 100 0.00 16.67 7.33± 0.42 17.16±1.52
IVb VA+VNE 50(I .P)+100 33.33 66.66†† 2.83± 0.98** 6.50±2.25**

Animals  were divided into f ive groups(Ia–V a)  for  s tudying ant iconvulsant  effect  of  Vitex-negundo and into
four  d i f fe ren t  g roups  ( I b– IV b)  fo r  s tudy ing  in te rac t ion  o f  Vi tex -negundo  ex t rac t  wi th  d ipheny lhydan to in ,
n = No.  of  an imals ;  P .O = Per  ora l ly ;  I .P . = Int raper i toneal ly ;  D.W = Dis t i l led  water ;  VNE = Vitex-negundo;
V.A. = Valporic acid; S.E.M = Standard error mean, †P<0.05; ††P<0.01; †††P<0.001 (test of significance between
two proportions by z-test) in comparison to control. One-way ANOVA followed by Dunnett’s test was used for
data  expressed in  mean±S.E.M and mean difference was considered s ignif icant  a t  the  0 .01 level .  *P<0.01,
**P<0.001 compared to control .

pen ty lene te t razo le  induced  convuls ions
which was statistically significant (P<0.001).
I t  a l so  p rov ided  s ta t i s t i ca l ly  s ign i f ican t
(P<0.01) protection against 24-hrs mortali ty

in  66 .66% an imals  as  wel l  as  decreased
number  and  dura t ion  of  convuls ions  in
comparison to control(Group-Ia )significantly
(P<0.001) as  shown in Table–II .
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Interact ion of  V i tex-negundo  extract  wi th  va lpor ic
ac id  (by  penty lenete trazo le  induced  convuls ions
in  mice )

The resul ts  are  shown in Table–II .  The
sub-protective doses of valporic acid (50 mg/
kg/i .p)  and Vitex-negundo  extract  (100 mg/
kg/p.o) did not show anticonvulsant activity.
Whereas  s imul taneous  adminis t ra t ion  of
both drugs,  abol ished clonic  phase in  50%
of  the  an imals  which  was  s ta t i s t i ca l ly
s ign i f ican t  (P<0 .05) . I t  showed s ign i f ican t
(P<0.01)  p ro tec t ion  aga ins t  24  hour
mor ta l i ty  in  66 .66% an imals .  I t  a l so
s ign i f ican t ly  (P<0 .001)  decreased  the
number of convulsions and duration of clonic
phase in  comparison to control  (Group–Ib) .
Hence  ind ica t ing  po ten t ia t ion  of
ant iconvulsant  act ion of  valpor ic  acid .

D I S C U S S I O N

The present  s tudy indicated that ,  Vitex-
negundo  ex t rac t  though  d id  no t  show any
s ign i f ican t  p ro tec t ion  aga ins t  maximal
e lec t roshock  induced  se izures  bu t  i t
significantly increased post-ictal  depression,
thereby  ind ica t ing  i t s  cen t ra l  ne rvous
sys tem depressan t  ac t ion .  However ,  Vi tex-
negundo  in  sub- th resho ld  dose  po ten t ia ted
the  an t iconvulsan t  ac t ion  of  sub- th resho ld
dose  of  d iphenylhydanto in .  Ravishankar  e t
al (5) used various extracts of Vitex-negundo
to  s tudy  the  e f fec t  aga ins t  maximal
e lec t roshock  se izures  bu t  none  of  the
ex t rac t s  used  by  them modi f ied  se izures
pat tern except  petroleum ether  and butanol
extract. Ethanol extract also failed to modify
se izures  pa t te rn .  The i r  s tudy  i s  no t  in
agreement with our study. This, discrepancy
might  be  due to  di f ferent  exper imental  se t
up as  they s tudied effect  of  Vitex-negundo
by intraperitoneal route, used 30 mA for 0.2

sec to study MES, used mice and extraction
of Vitex-negundo was carried out with 90%
ethanol .  However ,  the  po ten t ia t ion  of
ant iconvulsant  ac t ion  of  d iphenylhydantoin
by Vi tex-negundo  in  the  p resen t  s tudy ,
sugges t s  tha t  i t  may  be  usefu l  as  an
ad juvant  therapy  in  the  t rea tment  o f
generalised tonic clonic seizures, as it is well
known fac t  tha t  d rugs  which  prov ide
pro tec t ion  aga ins t  se izures  induced  by
maximal  e lectroshock method are  general ly
ef fec t ive  aga ins t  genera l i sed  ton ic  c lon ic
seizures  (8–10) .

Vi tex-negundo  showed s ign i f ican t
pro tec t ion  aga ins t  pen ty lene te t razo le
induced  convuls ions  as  wel l  as  24-hr
mor ta l i ty  in  mice  in  h igher  dose .  I t
po ten t ia ted  the  an t iconvulsan t  ac t ion  of
va lpor ic  ac id  in  our  s tudy .  The  presen t
findings are in agreement with the findings
of  Gupta  e t  a l  (6)  who showed pro tec t ion
by  increas ing  surv iva l  t ime  aga ins t
pen ty lene te t razo le  induced  convuls ions  on
in t raper i tonea l  admin is t ra t ion  of  Vi tex -
negundo .  On  the  con t ra ry ,  Ravishankar  e t
al (5) did not notice any protection against
pen ty lene te t razo le  induced  se izures .
This might be due to different experimental
se tup  as  they  used  a  h igher  dose  of  PTZ
(100  mg/kg)  to  eva lua te  PTZ induced
se izures  and  s tud ied  the  e f fec t  o f  Vi tex -
negundo  ex t rac t  by  in t raper i tonea l  rou te .
The  se izures  induced  by  chemoconvulsan t
(pentylenetetrazole),  is  useful in identifying
drugs  tha t  a re  e f fec t ive  aga ins t  absence
se izures  (8) .  Hence,  Vitex-negundo may be
useful in absence seizures in higher dose as
well as it can decrease the dose of valporic
acid  when used in  combinat ion.

I t  i s  wel l  documented  tha t
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pentylenetetrazole induced convulsions (11,
12) are produced due to diminution of brain
GABA (Gamma Aminobutyr ic  Acid)  l eve l .
Moreover,  Vitex-negundo  showed significant
protection, particularly against PTZ induced
convuls ions  in  present  s tudy.  Therefore ,  i t
is  l ikely that  Vitex-negundo  might  possibly
be  produc ing  an t iconvulsan t  ac t ion  by
increas ing  leve l  o f  (GABA),  an  inh ib i tory
neuro t ransmi t te r  in  the  cen t ra l  ne rvous
sys tem.  However ,  severa l  mechanisms  a re
involved  in  an t iconvulsan t  ac t iv i ty ,  i t  i s
very premature at this stage of the study to
say  tha t  an t iconvulsan t  ac t ion  appears  to
be  due  to  increased  leve l  of  GABA.  Thus
th i s  aspec t /hypothes i s  requ i res  fu r ther
inves t iga t ion  in  fu ture .

In  conc lus ion ,  these  f ind ings  sugges t
that  Vitex-negundo  possesses anticonvulsant

ac t iv i ty  par t i cu la r ly  aga ins t  PTZ induced
convuls ion .  Moreover ,  the  po ten t ia t ion  of
d iphenylhydanto in  and  va lpor ic  ac id  by
Vi tex-negundo  ind ica tes  tha t  i t  may  be
usefu l  as  an  ad juvant  therapy  a long  wi th
s tandard  an t iconvulsan t  and  can  lower  the
requi rement  o f  d iphenylhydanto in  and
valporic  acid.
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