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Abstract : Short and long term memory loss may result from deteriorating
cerebral mechanisms due to varied causes which could have a tremendous
impact on the quality of life. Herbs are being constantly explored to resolve
cognitive deficits. Eclipta alba (Ea) commonly called as the trailing Eclipta
is being examined for i ts  memory enhancing quali ty as i t  is  tradit ionally
used for this purpose. The shade dried leaves of Eclipta alba was extracted
with distilled water .  The suspension of Ea  containing 100 and 200 mg/kg
was administered to rats to evaluate Transfer Latency (TL) on an elevated
plus maze.  TL was a measure of acquisit ion and retrieval learning.  Mice
were placed at the center of open field apparatus to assess spatial habitual
learning, observed for 20 minutes for rearing and time spent during rearing
using varied doses for 30 minutes, 24 hours and 96 hours and 144 hrs. The
resul ts  revealed s ignif icant  improvement  of  re t r ieval  memory.
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INTRODUCTION

Lack  of  neura l  p las t i c i ty  can  genera te
pertinent cognitive deficits which indeed can
af fec t  the  qua l i ty  o f  l i fe .  In  o rder  to
circumvent  this  problem, memory elevators
are being constantly explored, of which herbs

p lay  a  v i t a l  ro le .  Ec l ip ta  a lba  (Fami ly–
Compositae) commonly called as the trailing
eclipta grows widely as an annual  weed in
moist places. It has been bestowed with the
na tura l  g i f t  o f  a  ton ic .   Ecl ip ta  a lba  i s
popula r ly  used  in  the  Ind ian  t rad i t iona l
sys tem of  medic ine  to  p revent  abor t ions ,
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n igh t  b l indness ,  he rn ias ,  b ronchi t i s ,
l eucoderma,  ver t igo  and  to  p romote  ha i r
growth  (1) .  I t  i s  repor ted  to  possess
hepa topro tec t ive  (2 ) ,  noo t rop ic  (3 ) ,
immunomodula tory  (4)  and  f ree  rad ica l
scavenging  ac t ion  (5) .  Phytochemica l ly ,
Ecl ip ta  a lba  i s  r i ch  in  wadeoloc tone ,  β -
amyr in ,  s t igmas te ro l  and  lu teo l in -7-
glucoside (6). Traditionally, it is being used
as  a  memory  modula tor  and  we  a re
sc ien t i f i ca l ly  va l ida t ing  th i s  c la im by
measur ing  t rans fe r  l a tency  and  spa t ia l
hab i tua l  l ea rn ing .

METHODS

Albino rats of Wistar strain (180–200 g)
and Swiss albino mice (22–25 g) were used
af te r  ob ta in ing  permiss ion  f rom the
Ins t i tu t iona l  an imal  e th ica l  commit tee
bearing Number: SSCP/15/2004–05 dated 03–
02–2005 .  The  an imals  were  housed  under
s tandard  condi t ions  o f  55±5% re la t ive
humidity, 23±1°C temperatures and a 12 hrs
l ight:  dark cycle.  They were provided with
food and water ad libitum. The animals were
housed  under  these  condi t ions  fo r  6  days
prior to the experiment for acclimatization.

Preparat ion  o f  the  ex tract

The  leaves  o f  Ecl ip ta  a lba  (Ea )  were
collected local ly as  i t  abundantly grows as
an  annua l  weed  in  mois t  p laces .  The
authen t ica t ion  of  the  p lan t  has  been  done
by a  Botanis t ,  Prof .  S iddappa,  Depar tment
of  Botany ,  S iddaganga  Col lege  for  Boys ,
Tumkur .  The  p lan t  was  shade  dr ied ,
powdered ,  ex t rac ted  wi th  double  d i s t i l l ed
wate r  in  a  re f lux  condenser  to  ob ta in  the
total aqueous extract of Eclipta alba (TAE of
Ea)  and concentrated to obtain a semisolid

mass.  Suspension of this  extract  containing
100  and  200  mg/kg  were  prepared  us ing
aqueous tragacanth solution (2%) and it was
adminis tered  ora l ly .

Safe ty  eva luat ion :

TAE of Ea  was administered to 10 mice
and  10  ra t s  in  a  dose  of  2  g /kg ,  p .o  and
observations were made for gross behavioral
changes  such  as  locomot ion ,  rea r ing ,
respiration, tremors, gait ,  passivity, righting
ref lex ,  l ac r imat ion  and  mor ta l i ty  fo r  14
days (7).

A n i m a l s :

To measure transfer latency 15 rats were
used and for spatial habitual learning 15 mice
were  used .  They  were  d iv ided  in to  th ree
groups randomly with each group containing
5 animals .

Group 1 : served as  a  control  and received
1  ml  of  2% aqueous  so lu t ion
tragacanth orally 60 min. prior to
the  exper iment .

Group 2 : received 100 mg/kg of TAE of Ea
ora l ly  60  min .  p r io r  to  the
e x p e r i m e n t .

Group 3 : received 200 mg/kg of TAE of Ea
ora l ly  60  min .  p r io r  to  the
e x p e r i m e n t .

Transfer  la tency  us ing  e levated  p lus  maze
( E P M ) :

The animals were placed individually on
the maze which consists of two open arms,
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Stat i s t i ca l  ana lys i s :

The statistical analysis of data was done
by one way ANOVA followed by Scheffes test
using SPSS package. P<0.05 was considered
as the level of significance.

RESULTS

No untoward observat ions  were seen in
the behavior  of  the animals when observed
for first 24 hrs. No gross behavioral changes
and mortality were observed for 14 days after
s ingle  drug adminis t ra t ion .

Transfer  la tency  us ing  Elevated  p lus  maze :

The  t rans fe r  l a tency  recorded  for  the
control  group using the elevated plus maze
(Table I) on day-1 was 74±0.34 and on day-
2  was  40±1.26 seconds .  The group t rea ted
wi th  100  mg/kg  of  TAE of  Ea  showed a
transfer latency of 68±1.24 seconds on day-
1 and a transfer latency of 31±0.68 seconds
on day-2. At a dose of 200 mg/kg the time
elapsed to move from the open arms to the
closed arms was 60±0.56 seconds on day-1
but  on  day-2  the  t ime  taken  was  fur ther
reduced to 26±0.38 seconds (P<0.05). TAE of
Ea at a dose of 100 and 200 mg/kg produced
a significant decrease in TL measured using

50  cm ( leng th) × 10  cm and  two enc losed
arms, 50 cm (length) × 10 cm (width) × 40 cm
(height)  which l ies  opposi te  to  each other .
The maze is elevated to a height of 50 cm.
60  min  a f te r  d rug  admin is t ra t ion  the
animal  was  p laced  a t  the  end of  the  open
arms  fac ing  away f rom the  cen t re  o f  the
maze and the t ime to  move from the open
arm to  the  c losed  a rm was  recorded  as
t rans fe r  l a tency  (TL) .  The  record ing
was done on the first day and after 24 hours
for  90seconds .  TL on the  f i r s t  day  served
as  a  measure  o f  acquis i t ion  lea rn ing  and
TL af te r  24  hrs  fo r  re t r i eva l  o r  exp l ic i t
learning (8).

Spat ia l  habi tua l  l earn ing  in  mice  us ing  the
open  f i e ld :

Mice  were  ind iv idua l ly  p laced  a t  the
centre of open field apparatus which consists
of  a  rec tangula r  chamber  26 × 26 × 40 cm
illuminated with a 40 W bulb. The floor of
the  f i e ld  i s  d iv ided  in to  16  rec tangula r
squares  wi th  whi te  l ines .  The  an imal  was
p laced  a t  the  cen t re  o f  the  open  f ie ld
and  observed  for  20  minutes  fo r  rea r ing
or  ver t i ca l  ac t iv i ty  and  t ime  spen t
dur ing  rea r ing .  Re-exposure  to  the  open
f ie ld  was  done  a f te r  thoroughly  c lean ing
the floor of the field at 24, 96 and 144 hrs
(9).

TABLE I : Ef fec t  o f  TAE of  Ea  on  t r ans fe r  l a t ency  (memory  modula t ion)  measured  on  EPM.

No.  o f Rou te  o f Transfer Latency (Seconds)±SEM
Sl .  No T r e a t m e n t A n i m a l s A d m i n i s t r a t i o n

D a y - 1 D a y - 2

1 C o n t r o l 5 O r a l 7 4 ± 0 . 3 4 4 0 ± 1 . 2 6
2 100  mg/kg  TAE of  Ea 5 O r a l 6 8 ± 1 . 2 4 3 1 ± 0 . 6 8
3 200  mg/kg  TAE of  Ea 5 O r a l 6 0 ± 0 . 5 6 * 2 6 ± 0 . 3 8 *

TAE of  Ea = Tota l  Aqueous  Ex t rac t  o f  Ecl ip ta  a lba .
*P<0 .05  compared  to  con t ro l .



Ind ian  J  Phys io l  Pharmaco l  2007 ;  51(3) Inves t iga t ion  on  the  Ef fec t  o f  Ec l ip ta  Alba 277

EPM after 24 hours in comparison with the
con t ro l .

Spat ia l  habi tua l  l earn ing  :

The  number  of  rear ing observed in  the
control (group-1) at 30 minutes was 15±1.21
whereas the rearing decreased to 13 ±0.98,
10±0.55 and 9.3±0.67 at 24, 96 and 144 hours
respec t ive ly .  The  to ta l  t ime  spen t  dur ing
rear ing  dec l ined  f rom 6±0.62  to  5 .4±0 .48 ,
4.9±0.34 and 4.82±0.32 minutes at  30 min,
24, 96 and 144 hours respectively. Treatment
wi th  100  mg/kg  of  TAE of  Ea  (Group-2)
showed rearing of 7.2±1.27 at 30 min and at
24 ,  96 ,  144 hrs  the  rear ing  recorded were
5±0.89 ,  4 .8±0 .88 ,  3 .9±0 .76  which  was
significantly (P<0.01) lower than the control.
T ime spen t  dur ing  rear ing  a t  30min .  was
5.2±0.76.  At  24,  96,  144 hrs  a  s igni f icant
reduction (P<0.01) in the time spent during
rearing was observed at 4.35±0.66, 4.2±0.73,
3.9±0.54 min. Observations with group-3 (200
mg/kg) were in consonance with group-2 with
rear ing  of  4 .9±0 .65  a t  30  min ,  3±0 .59 ,
2.5±0.43, 2.1±0.11 at 24, 96, 144 hrs which
was  s ta t i s t i ca l ly  s ign i f ican t  (P<0 .01)
compared to the control.  Time spent during
rearing was significantly reduced (P<0.01) at
30 min,  24 hours ,  96 hours  and 144 hours
to  3 .9±0 .32 ,  3 .6±0 .42 ,  2 .8±0 .23 ,  2 .2±0 .44

(Table II).  A significant decrease in rearing
as  a  measure  of  decreased explorat ion due
to improved memory is seen with 200 mg/kg
of TAE of Ea compared to the control after
96 hrs and 144 hours indicating improvement
in  learning and memory.

DISCUSSION

Animal  models  have  been  ins t rumenta l
in shaping our understanding of  the abil i ty
of the brain to process information. Simple
but  explicable models  such as  the elevated
plus maze and the open f ield are avai lable
to evaluate learning and memory modulation.
The t ime consumed by the animal to move
from the open to the closed arm in EPM is
recorded as transfer latency which exemplifies
shor t - te rm memory  (10) .  The  cogni t ive
processing of spatial information takes place
when  the  an imal  nav iga tes  the  maze  a t
in terva ls  fo l lowing the  f i r s t  exposure .  Re-
exposure  to  the  maze  would  enab le  the
animal to recall places and things reflecting
expl ic i t  memory.

Spatial habitual learning in the open field
is a t ime-tested approach to assess learning
and memory.  The decrement in response to
a novel environment after repeated exposure
to the familiar environment is referred to as

TABLE II : Ef fec t  o f  TAE of  Ea  on  rea r ing  ac t iv i ty  ( spa t i a l  hab i tua t ion  l ea rn ing) .

S . Time of Av. No of Rearing activity Av. Time spent during each rearing (sec)
N o . recording

T r e a t m e n t G r p - 1 G r p - 2 G r p - 3 G r p - 1 G r p - 2 G r p - 3

1 30  min 1 5± 1 . 2 1 7 .2± 1 . 2 7 4 .9± 0 .65* 6± 0 . 6 2 5 .2± 0 . 7 6 3 . 9 ± 0 . 3 2 *
2 24  hours 1 3± 0 . 9 8 5± 0 .89* 3± 0 .59* 5 .4± 0 . 4 8 4 . 3 5± 0 . 6 6 3 . 6 ± 0 . 4 2 *
3 96  hours 1 0± 0 . 5 5 4 .8± 0 .88* 2 .5± 0 .43* 4 .9± 0 . 3 4 4 .2± 0 .73* 2 . 8 ± 0 . 2 3 *
4 144  hours 9 .3± 0 . 6 7 3 .9± 0 .76* 2 .1± 0 .11* 4 . 8 2± 0 . 3 2 3 . 9 2± 0 .54* 2 . 2 ± 0 . 4 4 *

TAE of  Ea = Tota l  Aqueous  Ex t rac t  o f  Ecl ip ta  a lba .
Va lues  a re  mean±SEM,  n=5 ,  *P<0 .01  compared  to  con t ro l  g roup .
G r p = g r o u p .
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‘spatial habitual learning’. Recurrent exposures
produce a decrease in the exploratory
ini t iat ives,  which is  implicat ive of  memory
per ta in ing  to  a  spec i f ic  fea ture  o f  tha t
environment (9) .  Exploratory act ivi t ies  l ike
rearing and locomotion may be reduced on
subsequent contact with the open field. Explicit
memory is ascertained when observations are
recorded after 24, 96 and 144 hrs.

Cholinergic dysfunctioning and suppression
of the immune system have been implicated
in inducing cognitive deficits in the neuronal
memory circuits (11). Eclipta alba  produces
a significant reduction in the transfer latency
when tested after an interval of 24 hours in
the  EPM ind ica t ing  tha t  i t  improves  the
abili ty to retrieve information and therefore

s t reng thens  exp l ic i t  memory .  In  spa t ia l
habitual learning, the exploratory rearing is
s ign i f ican t ly  reduced  wi th  t ime  ind ica t ing
improved  memory .  Repor t s  on  lu teo l ins
possess ing  c red ib le  enhancement  o f  the
cen t ra l  cho l inerg ic  recep tors  a re  ava i lab le
(12) .  Luteol ins  being an act ive  const i tuent
in  the  ex t rac t  o f  Ecl ip ta  a lba  may be
responsible for minimizing cognitive deficits
due  to  cho l inerg ic  dysfunc t ion ing .  The i r
profound free radical scavenging action could
insulate  neuronal  t issues from degenerat ion
probably  by  preserv ing  these  a reas  f rom
stress  per turbat ions.  Protect ion of  neuronal
t i s sues  may  be  poss ib ly  due  to  the
immunomodula tory  ac t ion  of  Ecl ip ta  a lba .
Therefore ,  Ecl ip ta  a lba  can  se rve  as  a
poten t ia l  memory  modula tor .
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