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Dementia is a mental disorder characterized by loss of intellectual ability su‹ciently severe enough to interfere with
one's occupational or social activities. Desmodium gangeticum commonly known as Salparni, is widely used in ayurveda
for the treatment of neurological disorders. The present work was designed to assess the potential of aqueous extract of
D. gangeticum (DG) as a nootropic agent in mice. DG (50, 100 and 200 mg/kg, p.o.) was administered for 7 successive
days to both young and older mice. Exteroceptive behavioral models such as elevated plus maze and passive avoidance
paradigm were employed to evaluate learning and memory. Scopolamine (0.4 mg/kg, i.p.) induced amnesia and ageing
induced amnesia were the interoceptive behavioral models. To delineate the mechanism by which DG exerts nootropic
activity, the eŠect of DG on whole brain AChE activity was also assessed. Piracetam (200 mg/kg, i.p.) was used as a
standard nootropic agent. Pretreatment with DG (50, 100 and 200 mg/kg p.o.) for seven successive days signiˆcantly
improved learning and memory in mice and reversed the amnesia induced by both, scopolamine (0.4 mg/kg, i.p.) and
natural ageing. DG also decreased whole brain acetyl cholinesterase activity. Hence, D. gangeticum appears to be a
promising candidate for improving memory and it would be worthwhile to explore the potential of this plant in the
management of dementia and Alzheimer disease.
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INTRODUCTION

The most common cause of dementia in the elderly
is probably Alzheimer's disease (AD), a chronic,
progressive disabling organic brain disorder charac-
terized by disturbance of multiple cortical functions,
including memory, judgment, orientation, compre-
hension, learning capacity and language.1) The Na-
tional Institute of Health predicts, if the current trend
continues, there will be more than 8.5 million AD
patients by the year 2030 in USA alone.2) Amnesic
mild cognitive impairment represents a transitional
state between the cognitive changes of normal ageing
and the earliest critical features of Alzheimer's
disease.3) Although there is no cure for dementia of
AD type at present, alternative pharmacologic treat-
ment modalities can reduce the symptoms of cogni-
tive impairment and slow disease progression.4)

Nootropic agents like, piracetam and cholinesterase
inhibitors like, Donepezilare commonly used for
improving memory, mood and behavior. However,
the resulting adverse eŠects of these drugs such as di-
arrhea, insomnia, nausea, bronchitis, loose stools,

muscular cramps and other known side eŠects,5,6) has
made their use limited and it is worthwhile to explore
the utility of traditional medicines in the treatment of
various cognitive disorders.

Desmodium gangeticum DC. (Leguminosae) is
commonly known as Salpan, Salpani in Hindi and
Shalparni in Sanskrit. It is abundantly found
throughout India and is one of the important plants
used in indigenous system of medicine as bitter tonic,
febrifuge, digestive, anticatarrhal, antiemitic,7) in in-
‰ammatory conditions of chest and in various other
in‰ammatory conditions which are due to vata
disorder.8) It is used in ayurvedic preparations like
`Dashmoolarishta' and `Dashmoolakwaath' for the
post-natal care to avoid secondary complications and
also in nervous debility.9) The sterols, N,N-
dimethyltryptamine,5-methoxy-N,N-dimethyltrypta-
mine, their oxides and other derivatives have been iso-
lated from aerial parts, three pterocarpenoids, gange-
tin, gangetinin and desmodin, are the major chemical
constituents of the roots.10) Alkaloid isolated from
aerial part comprises indol-3-alkyl-aminesand b-car-
bolines and has anticholinesterase, smooth muscle
stimulant, CNS stimulant response.11) Gangetin, a
pterocarpan, shows anti-fertility activity by aŠecting
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alkaline phosphatase activity in uterine ‰uids.12) It is
reported to possess antiulcer,13) antioxidant,14)

cardiotonic,15) anti-in‰ammatory, anti-nociceptive16)

activities and useful in neurological disorders.17) The
present study was undertaken to assess the anti-am-
nesic potential of D. gangeticum in mice.

MATERIALS AND METHODS

Plant Materials The aerial and root parts of D.
gangeticum were collected from Gopeshwar, Tehri
Garhwal district, Uttaranchal, India, during October
2003. The plant parts were identiˆed and authenti-
cated taxonomically at Department of Systemic Bota-
ny, Forest Research Institute, Dehradun, Uttaran-
chal, India. Voucher specimens of the collected sam-
ples were deposited in the Department of Pharm.
Sciences, Guru Jambheshwar University, Hisar,
Haryana, India.

Preparation of Extract The shade-dried roots
and aerial parts were powdered and passed through
10-mesh sieve. The coarsely powdered materials
(1000 g) were soaked in distilled water in the ratio of
1：16 (w/v) and boiled for 20 min. The combined
extract was ˆltered, ˆrst concentrated on rotavapour
and then freeze dried with high vacuum (yield of the
dried extract: 16.7％ w/w). The chemical con-
stituents of the decoction was identiˆed by qualitative
analysis and conˆrmed by thin layer chro-
matography.18) This indicates the presence of
alkaloids and ‰avonoids. A suspension was prepared
using distilled water containing 1％ (w/v) carbox-
ymethyl cellulose (CMC).

Drugs and Chemicals Scopolamine hydrobro-
mide (Sigma Aldrich, USA) and piracetam
(Nootropil, UCB India Pvt. Ltd., Vapi, Gujarat)
were diluted in normal saline and injected in-
traperitoneally. Phenytoin (Dilantin suspension,
Parke Davis) was administered orally. Volume of ad-
ministration was 1 ml/100 g. All the drugs were ad-
ministered in the morning session i.e. 8 AM―9 AM
on each day.

Acute Toxicity Studies D. gangeticum aqueous
extract (DG) at diŠerent doses (50―2000 mg/kg)
was administered orally to normal mice. During the
ˆrst four hrs after the drug administration, the
animals were observed for gross behavioral changes if
any for 7 days. The parameters such as hyperactivity,
grooming, convulsions, sedation, hypothermia, mor-
tality were observed and doses selected were 50, 100

and 200 mg/kg/day.
Animals Swiss mice of either sex weighing

around 18 g (younger ones, aged 8 weeks) and 25 g
(older ones, aged 28 weeks) were used in present
study. Animals were procured from disease free
animal house of CCS Haryana Agriculture Universi-
ty, Hisar (Haryana, India). They were acclimatized
to the laboratory conditions for 5 days before behav-
ioral studies. The animals had free access to food and
water and were maintained under 12：12 h light and
dark cycles. All the readings were taken during same
time of the day i.e. between 8 AM―11 AM. Institu-
tional Animals Ethics Committee (IAEC) had ap-
proved the experimental protocol and care of animals
was taken as per guidelines of CPCSEA, Dept. of
Animal Welfare, Govt. of India.

Elevated Plus-maze Elevated plus-maze served
as the exteroceptive behavioral model to evaluate
learning and memory in mice. The procedure, tech-
nique and end point for testing learning and memory
was followed as per the parameters described by the
investigators working in the area of psychophar-
macology.18―20) The elevated plus maze for mice con-
sisted of two open arms (16 cm×5 cm) and two cov-
ered arms (16 cm×5 cm×12 cm) extended from a
central platform (5 cm×5 cm), and the maze was
elevated to a height of 25 cm from the ‰oor. On the
ˆrst day, each mouse was placed at the end of an open
arm, facing away from the central platform. Transfer
latency (TL) was deˆned as the time taken by the
animal to move from the open arm into one of the
covered arms with all its four legs. TL was recorded
on the ˆrst day for each animal. The mouse was al-
lowed to explore the maze for another 2 minutes and
then returned to its home cage. Retention of this lear-
ned-task was examined 24 h after the ˆrst day trial.

Group I: Control group for young mice. Vehicle of
the extract was administered orally for seven succes-
sive days. TL was recorded after 90 minutes of vehicle
administration on day seven and retention was ex-
amined after 24 h (i.e. on eighth day).

Group II: Positive control for young mice. Piracet-
am (200 mg/kg i.p.) was injected to young mice for
seven successive days. TL was recorded after 60
minutes of i.p. injection on day seven and retention
was examined after 24 h (i.e. on eighth day).

Groups III, IV and V: DG (50, 100 and 200 mg/kg,
respectively) were administered orally for seven suc-
cessive days to young mice. TL was noted after 90
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minutes of the extract administration on day seven
and after 24 h (i.e. on eighth day).

Group VI: Scopolamine (0.4 mg/kg) was injected
intraperitoneally into young mice and TL was record-
ed 45 minutes after injection. Retention was ex-
amined after 24 h (i.e. on eighth day).

Group VII: Piracetam (200 mg/kg, i.p) was inject-
ed to young mice for seven successive days. At 60
minutes after the injection of Piracetam on the
seventh day, scopolamine (0.4 mg/kg, i.p.) was in-
jected. TL was noted after 45 minutes of injection of
scopolamine and retention was examined after 24 h
(i.e. on eighth day).

Groups VIII, IX and X: DG (50, 100 and 200 mg/
kg, respectively) were administered for seven succes-
sive days orally. Scopolamine (0.4 mg/kg) was in-
jected intraperitoneally to young mice at 90 minutes
after administration of extract on day seven. TL was
recorded 45 minutes after injection and after 24 h
(i.e. on eighth day).

Group XI: Control group for older mice. The vehi-
cle was administered orally for seven successive days.
TL was recorded after 90 minutes of vehicle adminis-
tration on day seven and retention was examined after
24 h (i.e. on eighth day).

Group XII: Positive control for older mice.
Piracetam (200 mg/kg i.p.) was injected to older
mice for seven successive days. TL was recorded after
60 minutes of i.p. injection on day seven and reten-
tion was examined after 24 h (i.e. on eighth day).

Groups XIII, XIV and XV: DG (50, 100 and 200
mg/kg, respectively) were administered orally for
seven successive days to older mice. TL was noted af-
ter 90 minutes of the extract administration on day
seven and after 24 h (i.e. on eighth day).

Passive Shock Avoidance Paradigm Passive
avoidance behavior based on negative reinforcement
was recorded to examine the long-term memory. The
apparatus consisted of a box (27×27×27 cm) hav-
ing three walls of wood and one wall of Plexiglas,
featuring a grid ‰oor (3 mm stainless steel rods set 8
mm apart), with a wooden platform (10×7×1.7
cm) in the center of the grid ‰oor. The box was il-
luminated with a 15 W bulb during the experimental
period. Electric shock (20 V AC) was delivered to the
grid ‰oor. Training was carried out in two similar ses-
sions. Each mouse was gently placed on the wooden
platform set in the center of the grid ‰oor. When the
mouse stepped down and placed all its paws on the

grid ‰oor, shocks were delivered for 15 sec and the
step-down latency (SDL) was recorded.21,22) SDL
was deˆned as the time taken by the mouse to step
down from wooden platform to grid ‰oor with its en-
tire paw on the grid ‰oor. Animals showing SDL in
the range (2―15 sec) during the ˆrst test were used
for the second session and the retention test. The
second-session was carried out 90 min after the ˆrst
test. When the animals stepped down before 60 sec,
electric shocks were delivered for 15 sec. During the
second test, animals were removed from shock free
zone if they did not step down for a period of 60 sec.
Retention was tested after 24 h in a similar manner,
except that the electric shocks were not applied to the
grid ‰oor. Each mouse was again placed on the plat-
form, and the SDL was recorded, with an upper cut-
oŠ time of 300 sec.

Group I: Control group for young mice. The vehi-
cle was administered orally for seven successive days.
Shock was delivered for 15 seconds after 90 minutes
of vehicle administration on day seven, and SDL was
recorded after 24 h (i.e. on eighth day).

Group II: Positive control for young mice.
Piracetam (200 mg/kg i.p.) was injected to young
mice for seven successive days. Shock was delivered
for 15 seconds after 60 minutes of i.p. injection on
day seven and SDL was examined after 24 h (i.e. on
eighth day).

Groups III, IV and V: DG (50, 100 and 200 mg/kg,
respectively) were administered orally for seven suc-
cessive days to young mice. Shock was delivered for
15 seconds after 90 minutes of the extract administra-
tion on day seven and SDL was noted after 24 h (i.e.
on eighth day).

Group VI: Scopolamine (0.4 mg/kg) was injected
intraperitoneally into young mice and shock was de-
livered for 15 seconds after 45 minutes of injection
and SDL was noted after 24 h (i.e. on eighth day).

Group VII: Piracetam (200 mg/kg, i.p) was inject-
ed to young mice for seven successive days. At 60
minutes after the injection of Piracetam on the
seventh day, scopolamine (0.4 mg/kg, i.p.) was in-
jected. Shock was delivered for 15 seconds after 45
minutes of injection of scopolamine and SDL was ex-
amined after 24 h (i.e. on eighth day).

Groups VIII, IX and X: DG (50, 100 and 200 mg/
kg, respectively) were administered orally for seven
successive days to young mice. Scopolamine (0.4 mg/
kg) was injected intraperitoneally to young mice at 90



hon p.4 [100%]

798798 Vol. 126 (2006)

minutes after administration of extract on day seven.
Shock was delivered for 15 seconds after 45 minutes
of injection and SDL was noted after 24 h (i.e. on
eighth day).

Group XI: Control group for older mice. The vehi-
cle was administered orally for seven successive days.
Shock was delivered for 15 seconds after 90 minutes
of vehicle administration on day seven, and SDL was
examined after 24 h (i.e. on eighth day).

Group XII: Positive control for older mice.
Piracetam (200 mg/kg i.p.) was injected to older
mice for seven successive days. Shock was delivered
for 15 seconds after 60 minutes of i.p. injection on
day seven and SDL was examined after 24 h (i.e. on
eighth day).

Groups XIII, XVI and XV: DG (50, 100 and 200
mg/kg, respectively) were administered orally for
seven successive days to older mice. Shock was deliv-
ered for 15 seconds after 90 minutes of extract ad-
ministration on day seven and SDL was noted after 24
h (i.e. on eighth day).

Estimation of Brain Acetyl Cholinesterase (AChE)
Levels The time frame of cholinesterase activity
estimation was similar to behavioral tests i.e. 8 AM―

11 AM on each day. On the 9th day the animals were
euthanized by cervical dislocation carefully to avoid
any injuries to the tissue. The whole brain AChE lev-
els was measured using the Ellman method.23) This
was measured on the basis of the formation of yellow
color due to the reaction of thiocholine with dithio-
bisnitrobenzoate ions. The rate of formation of
thiocholine from acetylcholine iodide in the presence
of tissue cholinesterase was measured using a spec-
trophotometer. The sample was ˆrst treated with 5, 5′
-dithionitrobenzoic acid (DTNB) and the optical
density (OD) of the yellow color compound formed
during the reaction at 412 nm every minute for a
period of three minutes was measured. Protein esti-
mation was done using Folin's method. AChE activi-
ty was calculated using the following formula:

R＝
dO.D.×Volume of Assay (3 ml)

E×mg of protein
Where R＝rate of enzyme activity in `n' mole of
acetylcholine iodide hydrolyzed/min/mg protein,
dO.D.＝Change in absorbance/min, E＝Extinction
coe‹cient＝13600/M/cm

Group I: Served as control and treated with saline
water, Group II: was treated with phenytoin (12 mg/
kg, p.o.) and Group III: was treated with piracetam

(200 mg/kg, p.o.). Groups IV, V and VI: were treat-
ed with DG (50, 100 and 200 mg/kg, p.o.) respective-
ly for 7 days and acetyl cholinesterase levels were de-
termined.

Locomotor Function Locomotor activity of
control and drug-treated animals was measured with
the help of a photoactometer (INCO, Ambala, In-
dia).

Statistical Analysis All the results were ex-
pressed as mean±Standard error. The data from pas-
sive avoidance tasks was analyzed using ANOVA fol-
lowed by Student's (Unpaired) `t' test. Kruskal Wal-
lis one-way ANOVA followed by multiple range tests
was used for the analysis of non-normally distributed
data of whole brain AChE activity. P＜0.001 and p＜
0.05 considered signiˆcant.

RESULTS

Acute Toxicity Study No mortality was ob-
served following oral administration of DG even with
the highest dose (2000 mg/kg). Both the doses of DG
had no toxic eŠect on the normal behavior of the rats.

EŠect on Locomotor Activity In the present
study, DG (50, 100 and 200 mg/kg) did not show any
signiˆcant change in the locomotor function of
animals (score: 222.6±8, 218±2 and 211±15) when
tested on photoactometer as compared to control
group (score 216.4±12).

EŠect on Transfer Latency (By Elevated Plus
Maze) Transfer Latency (TL) of ˆrst day (on
seventh day of drug treatment) re‰ected acquisition
or learning behavior of animals. Whereas, TL of next
day re‰ected retention of information or memory.
DG (50 mg/kg) administered for 7 days orally did
not have any signiˆcant eŠect on TL of seventh day
and eighth day in elevated plus maze test. The young
and older animals treated orally with 100 mg/kg and
200 mg/kg showed remarkable reduction (p＜0.001)
in TL of seventh day as well as eighth day, indicating
signiˆcant improvement in learning and memory
(Figs. 1 and 2). Scopolamine hydrobromide (0.4 mg
/kg, i.p.) injected before training signiˆcantly in-
creased (p＜0.001) TL on days seven and eight in-
dicating impairment in learning and memory (Fig.
3). The DG at higher dose levels (50 and 100 mg/kg,
p.o. for 7 successive days) successfully reversed mem-
ory deˆcits induced by scopolamine (p＜0.001).
Piracetam (used as the positive control) at a dose of
200 mg/kg, i.p. also improved learning and memory
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Fig. 1. EŠects of D. gangeticum (DG) on Transfer Latencies of Young Mice in Elevated Plus Maze
Values are mean±S.E.M. (n＝6). indicates p＜0.001 compared to control (young mice). ANOVA followed by Tukey-kramer multiple comparison test (F＝

152.62).

Fig. 2. EŠects of D. gangeticum (DG) on Transfer Latencies of Older Mice in Elevated Plus Maze
Values are mean±S.E.M. (n＝6). indicates p＜0.001 compared to control (young mice) alone. indicated p＜0.001 compared to control (older mice) a-

lone. ANOVA followed by Tukey-kramer multiple comparison test (Day 1, F＝7235.0; Day 2, F＝7747.6).

799No. 9
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Fig. 3. EŠects of D. gangeticum (DG) on Transfer Latencies of Scopolamine Induced Amnesic Mice
Values are mean±S.E.M. (n＝6). indicates p＜0.001 compared to control (young mice) alone. indicated p＜0.001 compared to control (scopolamine) a-

lone. ANOVA followed by Tukey-kramer multiple comparison test (Day 1, F＝7203; Day 2, F＝3634.1).

Fig. 4. EŠects of D. gangeticum (DG) on Passive Avoidance Behavior of Young Mice
Values are mean±S.E.M. (n＝6). indicates p＜0.001 compared to control (young mice) alone. ANOVA followed by Tukey-kramer multiple comparison test

(SDL, F＝3512.0).

800 Vol. 126 (2006)

in both young and older mice and reversed the amne-
sia induced by scopolamine as expected.

EŠect on Step-down Latency (Using Passive
Avoidance Paradigm) Step down latency (SDL)
of second day/eighth day of drug treatment re‰ected
the long-term memory of animals. DG (50 mg/kg,
p.o.) did not exert any signiˆcant eŠect on SDL of

young mice as compared to control group (Fig. 4).
On the other hand, the higher doses of 100 and 200
mg/kg of the extract administered orally in young
mice for 7 days markedly (p＜0.001) increased SDL
as compared to the control group. Scopolamine (0.4
mg/kg, i.p) signiˆcantly (p＜0.001) decreased SDL
as compared to the control group of young mice, in-
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Fig. 5. EŠects of D. gangeticum (DG) on Scopolamine Induced Amnesic Young Mice
Values are mean±S.E.M. (n＝6). indicates p＜0.001 compared to control (young mice) alone. a indicated p＜0.001 compared to control (scopolamine) a-

lone. ANOVA followed by Tukey-kramer multiple comparison test (SDL, F＝7216.9).

801No. 9

dicating impairment of memory (amnesia). DG (100
and 200 mg/kg, p.o.) administered for 7 days sig-
niˆcantly reversed amnesia induced by both scopola-
mine (Fig. 5). The groups of mice, which were treat-
ed with Piracetam (200 mg/kg, i.p.) for seven succes-
sive days showed improvement (p＜0.001) in memo-
ry of young as well as older mice and reversed amne-
sia induced by scopolamine. Older mice showed sig-
niˆcantly (p＜0.001) low SDL thereby indicating that
ageing had produced amnesia in these animals. DG
(100 and 200 mg/kg, p.o.) successfully reversed (p＜
0.001) aging induced amnesia (Fig. 6).

EŠect on Whole Brain Acetylcholinesterase Levels
The whole brain AChE activity with phenytoin (12
mg/kg, p.o.) demonstrated signiˆcant rise in AChE
activity as compared to control and piracetam (200
mg/kg, p.o.). DG (50, 100 and 200 mg/kg, p.o.) sig-
niˆcantly (p＜0.001) decreased AChE activity in old-
er mice (Fig. 7).

DISCUSSION

Alzheimer's disease is a genetically heterogeneous
neurodegenerative disorder, which is slow in onset
but relentless in progress. It is characterized by apha-
sia, apraxia and agnosia with loss of memory as the
main symptom.24,25) Despite the severity and high

prevalence of this disease, allopathic system of medi-
cine is yet to provide a satisfactory antidote. There-
fore, we were motivated to explore the potential of
medicinal plants from Himalayan ‰ora to manage
this deadly disease (AD). In the present study, D.
gangeticum extract administered orally for 7 days im-
proved the memory of mice as re‰ected by diminished
TL and enhanced SDL values as compared to control
animals. Additionally, DG reduced central choline-
sterase activity. Furthermore, pretreatment with DG
for 7 days protected the animals from memory deˆcits
produced by scopolamine. These ˆndings suggest the
possible neuroprotective role for D. gangeticum.

Nootropics represent a new class of psychotropic
agents with selective facilitatory eŠect on integrative
functions of the central nervous system, particularly
on intellectual performance, learning capability and
memory.26) Piracetam, the ˆrst representation of a
class of nootropic agents, has been shown to improve
memory deˆcits in geriatric individuals. Repeated in-
jections of piracetam had improved learning abilities
and memory capacities of laboratory animals. Passive
avoidance behavior is based on negative reinforce-
ment and is used to examine long-term memory. Both
piracetam and D. gangeticum meet major criteria for
nootropic activity, namely improvement of memory
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Fig. 6. EŠects of D. gangeticum (DG) on Passive Avoidance Behavior of Older Mice
Values are mean±S.E.M. (n＝6). indicates p＜0.001 compared to control (older mice) alone. ANOVA followed by Tukey-kramer multiple comparison test

(SDL, F＝3783.0).

Fig. 7. EŠects of D. gangeticum (DG) on AChE Activity in Older Mice
Values are mean±S.E.M. (n＝6). indicates p＜0.001 compared to control (older mice) alone. ANOVA followed by Tukey-kramer multiple comparison test

(SDL, F＝5305.7).

802 Vol. 126 (2006)

in absence of cognitive deˆcit.27)

It has been observed that elderly patients suŠering
from Alzheimer's disease showed reduction in symp-

toms of Alzheimer's disease upon chronic use of anti-
in‰ammatory drugs.28,29) Epidemiological studies
have almost conˆrmed that non steroidal anti-in‰am-



hon p.9 [100%]

803803No. 9

matory drugs reduce the incidence of AD.30) D. gan-
geticum has been shown to produce anti-in‰ammato-
ry action in rodents.15) This anti-in‰ammatory eŠect
of D. gangeticum would certainly help Alzheimer
patients by taking care of the in‰ammatory compo-
nent of the Alzheimer's disease. Oxygen free-radicals
are implicated in the process of age-related decline in
cognitive performance and may be responsible for the
development of Alzheimer's disease in elderly
persons.31―38) D. gangeticum has been reported to
possess antioxidant property as well.13) The neu-
roprotective eŠect of DG may be attributed to its an-
tioxidant property by virtue of which susceptible
brain cells get exposed to less oxidative stress resulting
in reduced brain damage and improved neuronal
function.

The symptoms of dementia are presumed to be
related to impaired neurotransmission and degenera-
tion of neuronal circuits in the aŠected brain areas.39)

Cognitive deterioration occurring in patients with
probably AD is associated with progressive loss of
cholinergic neurons and consequent decline in levels
of acetylcholine (Ach) in brain.40) Cholinergic deˆ-
cits occur in the brain of patients with AD and vascu-
lar dementia.41,42) The indol-3-alkyl-amines and b-
carbolines isolated from D. gangeticum are reported
to have anticholinesterase activity. Phenytoin is
known to reduce hippocampal ACh concentration
and causes cognitive impairment.43) Our research
ˆndings using Zingiber o‹cinale, Brahmi rasayana
and Hibiscus sabdariŠa have displayed a link between
memory improving eŠect and cholinesterase
activity.44―46) In the present study, the aqueous ex-
tract of salparni signiˆcantly decreased the AChE lev-
els in the mice whole brain homogenate, indicating its
potential in the attenuation of severity of Alzheimer's
disease.

Previous pharmacodynamic studies with D. gan-
geticum showed that this plant possessed useful anti-
in‰ammatory and antioxidant properties. In the
present study, we observed that D. gangeticum ex-
tract (i) decreased acetylcholinesterase enzyme levels
and (ii) ultimately improved memory of both young
and older mice in both exteroceptive and interocep-
tive behavioral models. Thus, a combination of an-
ticholinesterase, anti-in‰ammatory, antioxidant and
neuroprotective eŠects exhibited by D. gangeticum
may all be eventually responsible for the memory im-
proving eŠect observed in the present study.

However, investigations using more experimental
paradigms may be warranted for further conˆrmation
of nootropic potential of D. gangeticum in the treat-
ment of dementia and Alzheimer's disease.
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