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ABSTRACT

Alzheimer’s disease(AD) is characterized as a progressive neurode gen-
erative disorder and considered as prominent cause of senile dementiain
the elderly. It has become recognised as a major cause of morbidity and
mortality in the ageing population worldwide. The neuropathologic hall-
marks of AD are neuritic plaques and neurofibrillary tangles. The present
study was undertaken to investigate the anti-alzheimer’s potential of
Seshania grandiflora Linn. (SG) in mice. Ethanolic extract of leaves and
aqueousextract of flowersof SG (50 and 100mg/ kg, p.o.) were administered
for 5 successive d to both young and aged mice. Exteroceptive behavioral
model employed to evaluate |earning and memory were elevated plus maze
and interoceptive behavioral model were scopolamine (0.4mg/kg, i.p.) and
natural ageing induced amnesia. Piracetam (200mg/kg, i.p.) was used asa
standard nootropic agent. SG (50 and 100mg/kg, i.p.) significantly decreased
whole brain acetyl cholinesterase activity, lowered serum cholesterol lev-
elsand reversed the amnesiainduced by both scopolamine (0.4mg/kg, i.p.)
and natural aging. Hence, SG can be a suitable memory restoring agent in
the management of cognitive dysfunctions such as dementia and AD.
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INTRODUCTION

Alzheimer’s disease(AD) is a major neurodegene
rativedisorder affecting gpproximately 5% of the over
65-year old populations, but the causeof AD remains
largely unknown. Currently, 4.5 millionindividuasin
the United States are estimated to have AD, and that
number isprojectedtoincreaseto at least 14 million by
the year 20501, Neurodegeneration results from a
chronicinflammatory responseto deposited amyloid
plaques (A aggregates)i?d, that are directly neuro-

toxic*9, Small, soluble aggregatesof AP peptides (AP
oligomers) areknown to dter synaptic function®” and
intracellular depositsof AP contributeto AD®. Incress-
ing evidenceindicatesthat oxidative stressplaysacru-
cid roleinthepathogenesisof idiopathicAD®"2 andit
has been associated with increased production of re-
active oxygen species (ROS), which could result from
acombination of aging, genetic predispogtion, anden-
vironmental factors'. Nootropic agents such as
piracetam(*®l, pramiracetam, aniracetam!*4 and choline
esteraseinhibitorslike donepezil™ areuseful inthere-
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duction of cognitiveimpairment in patientswithAD,
but theresulting adverse effectd*® associated with these
agents have madetheir use limited. Hencethereisa
need to explore aternativeremediestaking cluesfrom
traditiond systemsof medicinelikeayurveda, Unani or
tibetianmedicine.

SesbhaniagrandifloraLinn. (Family- Fabaceae),
isnaiveof Madaysaandiswiddy cultivatedinIndia. It
isasmadl, loosdly branching treethat growsupto 8-15
mtdl and 25-30cmin diameter withwhiteand red flow-
ers. Itiscommonly known as agasti, agati and anari in
Sanskrit; agasti, bak, basma, basna, chogache, hatiya
inHindi andAgati sesbania, Augudt flower or tiger tongue
in English. Theroot, stem, flower, leaf and fruitsare
usedinAyurvedafor tregtinginflammeation, boils, coryza,
epilepsy, fever, headache, nightblindnessand nervous
disorders. Insddhatheroots, bark, leavesand flowers
areemployed for treatment of food poisoning, diseases
of pittam, worminfestation, Snusitisand opthamicdis-
eases?, It dleviatesdl thethreedoshas: pitta, kapha,
and visada. It can be useful to promoteintelligence,
appetiteand d so employed infatigue, cough, toxicos's
anditchingd. Juiceof rootsisgiven asan expectorant.
Bark useful indiarrhoea, dysentery, ul ceration of tongue
and alimentary canal*. It exhibits anticonvulsant,
anxiolyticd® and haemolytic activity!®!. SGisreported
to possess hepatoprotective activity®”, It isarich
source of provitaminA carotenoid, beta-caroteng®?2,
The main objective of thiswork wasto explore the
usefulness of agueousextract of flowersand ethanolic
extract of leaves on maintaining AchE, cholesterol lev-
elsandimprovingmemoryinamnesicmice.

MATERIALSAND METHODS

Collection of theplant material

Theleaves and flowers of Sesbania grandiflora
Linn.were collected from the areas of Haveri and
Dharwad district, Karnataka, India, during October
2006. The plant parts were authenticated and i denti-
fied by Dr. Hebbar, Department of Botany, Karnataka
University, Dharwad. Voucher specimen has been de-
posited at Dept. of Pharmacognosy, SET’S college of
Pharmacy, Dharwad, for further reference.

Prepar ation of extract

Natural Products

The leaves were cleaned, shade dried and pow-
deredto prepare an ethanalic extract. Onekilogram of
finely powdered leaves of SG wasextracted by reflux-
ing with 90% ethanol in Soxhlet extractor for 15-20h.
Theextract was evaporated to drynessunder reduced
pressure and temperature using rotary vacuum evapo-
rator. Theyield of dry extract from crude powder of
SG was 10% wi/w. Thelyophilized crystalsof ethanolic
extract of leaves of SG (ESG) wasused to preparea
suspension using distilled water and wasoraly admin-
istered to animals. The aqueousinfusion of SG(ASG)
was prepared by soaking fresh flowersindistilled wa
ter intheratio of 1:5(w/v) aong with 10ml of ethanol
for 5d (maceration process). The menstrum wasfil-
tered and thefiltrate was administered oraly. Thevol-
umeof administrating was 1ml/100g, body weight of
mice

Chemicals

Scopolamine hydro bromide (Sigma Aldrich,
USA), piracetam (Nootropil®, UCB IndiaPvt. Ltd.,
Guijarat, India), diazepam (Campose®, Ranbaxy, In-
dia) and phenytoin (ZydusNeurosciences, Ahmedabad,
India) werediluted innorma saline. Volumeof i.p. ad-
ministration was 1ml/100g body weight of mice.

Animals

Swiss mice of either sex weighing around
18g(younger, 8 weeks old) and 25g(ol der, 28 weeks
old) wereused in the present study. Animalswere pro-
cured from diseasefreeanimal house, BLDEA Medi-
ca College, Bijgpur. They wereacclimatized tothelabo-
ratory conditionsfor 5d beforebehaviord studies. The
animalshad free accessto food and water and main-
tained under 12:12 hlight and dark cycles. All experi-
ments were carried out during d time from 0900
t01900h. Thelnstitutiona Animals Ethics Committee
(IAEC) approved the experimental protocol and care
of animaswastaken as per guidelines of CPCSEA,
Dept. of Anima Welfare, Ministry of Forest and Envi-
ronment, Govt. of India.

Acutetoxicity studies

Ethanolic and agueous extracts of SG (50 and
100mg/kg, p.o.) were administered to normal mice.
Duringthefirst four h after thedrug administration, the
animal swere observed for grossbehaviora changesif
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any for 5 d. The parameters such as hyperactivity,
grooming, convulsions, sedation, hypothermiaand mor-
tality were observed.

Memory models
Exter oceptivebehavioral model
Elevated plusmaze

The elevated plus maze served asthe exterocep-
tivebehaviord modd (whereinthestimulusexisted out-
Sdethebody) to eva uatelearning and memory inmice.
The procedure and endpoint gpplied inthe present study
for testing learning and memory was asper thecriteria
described by theinvestigatorsworking in psychophar-
macol ogy and behavioral pharmacol ogy®>%. Theap-
paratus consisted of two open arms (16cmx5cm) and
two covered arms (16cm5cmx12cm). Thearmsex-
tended from acentra platform (5 cmx5cm), and maze
waselevated to aheight of 25cm from thefloor. Onthe
1% d, each mouse was placed at the end of open arm,
facing away from the central platform. Transfer
latency(TL) wastaken asthetimetaken by mouseto
moveinto oneof thecoveredarmwith al itsfour legs.
TL wasrecorded onthefirst d. If theanimal did not
enter into one of the covered arm within 90s, it was
gently pushed into one of thetwo covered armsand the
TL was assigned as 90s. The mouse was allowed to
explorethemazefor 10 sand then returned toitshome
cage. Memory retention was examined 24h after the
1 dtrial onthe2™d.

| nter oceptivebehavioral models
(a) Diazepam -induced amnesia

Diazepam (Img/kg, i.p.) wasinjected intraperito-
nedlly into young miceonfourthd and TL wasrecorded
after 45 min of injection. Memory/retention wasre-
corded on 5" di.e. after 24h.

(b) Scopolamine-induced amnesa

Scopolamine (0.4mg/kg, i.p.) wasinjected intrap-
eritoneally into young mice on 4" and 5"d and TL
wererecorded 45min after injection. Memory reten-
tion was examined after 24h (i.e. on 5" d).

Estimation of brain acetyl cholinesterase (AChE)
activity
Thetimeframeof cholinesteraseactivity esimation
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was similar to behaviora testsi.e. 8AM- 11 AM on
each d. On the 5" d the animal s were euthanized by
cervicd didocation carefully toavoid any injuriestothe
tissue. Thewhole brain AChE activity was measured
using the Ellman method?”. Theend point wasthefor-
mation of yellow color dueto thereaction of thiocholine
with dithiobisnitrobenzoateions. Therateof formation
of thiocholinefrom acetylcholineiodideinthe presence
of tissue cholinesterase was measured using aspectro-
photometer. The samplewasfirst treated with 5, 5°-
dithionitrobenzoic acid (DTNB) and theoptica dengty
(OD) of theyellow color compound formed during the
reaction at 412nm every minfor aperiod of threemin-
uteswasmeasured. Protein estimation wasdoneusing
Folin’s method. AChE activity was calculated using the
followingformula

R= 8 O.D.xVolumeof Assay (3ml)/ Exmg of protein

Where R=Rate of enzyme activity in ‘n’ mole of acetylcholine
iodide hydrolyzed/minute /mg protein, 5 O.D. =Changein ab-
sorbance/min, E=Extinction coefficient = 13600/M/cm

Estimation of Serum Glucoseand cholesterol lev-
els

On the 5" d theanimal swere euthanized by cervi-
ca didocation carefully toavoid any injuriesto thetis-
sue, blood samplewas collected and total serum glu-
cose level swas estimated by GOD-POD method®!.
The enzymatic method, CHOD-PAPwas used for the
estimation of total cholesterol 37,

Satistical analysis

The values are expressed as mean +£S.E.M. The
datawereanaysed usngANOVA followed by Tukey-
Kramer test. P<0.01 wasconsidered asstasticdly Sg-
nificant.

RESULTS

Effect on transfer latency (TL) using elevated plus
maze

Transfer Latency (TL) of 2 d (5" d of drug treat-
ment) reflected retention of |earned task or memory.
Theyoung anima streated with SG (50 and 100mg/kg,
p.o.) showed dose- dependent reduction of TL on 5"
d, indicating S gnificantimprovement in memory, when
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pared to control (Young), °P<0.01 compared to control (Aged),
‘P <0.001 compared to control (Aged).

Figurel: Effect of S.grandiflora on transfer latency of
young and aged mice
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Values are mean + S.E.M, (n = 5), ANOVA follows Tukey-
Kramer test; *P<0.01 compared to control (Young), ?P<0.01
compared to diazepam treated mice, °P<0.001 compared to

diazepam treated mice, °P<0.01 compared to scopolamine
treated mice, YP<0.001 compared to scopolamine treated mice.

Figure2: Effect of S.grandifloraon TL of diazepam and
scopolamineinduced amnesia

compared with control group. SG (50 and 100mg/kg,
p.0.) dso produced significant improvement in memory
(P<0.01) of older mice(Figure ). Scopolamine (0.4mg/

AChE ( p moles)

Values are mean £S.E.M, (n=5), ANOVA follows Tukey-Kramer
test; *P<0.01 compared to control (Young), ?P<0.001 com-
pared to control (Young), "P<0.01 compared to control (Aged),

°P<0.001 compared to control (Aged).
Figure3: Effect of Sgrandifloraon brain AChE activity of
young and aged mice.
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Values are mean = S.E.M, (n=5), ANOVA follows Tukey-Kramer
test; *P<0.01 compared to control (Young), 3P<0.001 com-
pared to control (Young), "P<0.01 compared to control (Aged),
°P<0.001 compared to control (Aged).

Figure4: Effect of S.grandiflora on serum sugar levelsof

young and aged mice

theamnesiainduced by scopolamine and diazepam.

kg, i.p.) and diazepam (1mli/kg, i.p.) injected before Effect on wholebrain acetylcholinesteraseactivity

training significantly increased (P<0.01) the TL of 4" The whole brain AChE activity with phenytoin
and 5" dindicatingimparmentsinlearningandmemory - (12mg/kg, p.0.) demonstrated significant risein AChE
(amnesia). Themicetreated with SG (50and 100mg/  activity ascompared to control and piracetam (200mg/
kg, p.o.) for 5 successived) reversed successfully the - kg, i.p.). SG (50 and 100mg/kg, p.o.) significantly
amnesiainduced by scopolamine, diazepamand natu-  (P<0.001) lowered wholebrain AChE activity (Figure
ra ageing (Figure 2). Piracetam (used asthe positive  3).

contral) at thedoseof 200 mg/kg, i.p. improved memory

(P<0.01) of both young and ol der mice and reversed Effect on Serum Glucoselevels
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dl)

Serum cholesterol levels (mg/

Values are mean + S.E.M, (n= 5), ANOVA follows Tukey-Kramer
test; *P<0.01 compared to control (Young), ?P<0.001 com-
pared to control (Young), "P<0.01 compared to control (Aged),
°P<0.001 compared to control (Aged).

Figure5 : Effect of S.grandiflora on serum cholesterol
levelsof young and aged mice

Ethanolic and agueous extract of SG (50 and
100mg/kg, p.o.) did not show any significant changein
total serum glucoselevelsof aged mice. Theanimals
receiving ethanolic and aqueous extract of SG (50 and
100mg/kg, p.o.) for 5d consecutively showed signifi-
cant reductionintotal serum glucoselevelsof young
(P<0.001) mice, whentested usngAutoanayzer (Fig-
ured).

Effect on Serum Cholesterol levels

Theanimasadministered with ethanolic and aque-
ous extract of SG (50 and 100mg/kg, p.o.) for 5d
consecutively showed significant reductionintotal se-
rum Cholesterol levelsof (P<0.001) mice, when tested
usingAutoanayzer (Figure5). when compared with that
of control.

CONCLUSION

There has been asteady risein the number of pa-
tientssuffering fromAlzhemer’s disease(AD) all over
theworld. Alzheimer’s disease(AD) is characterized
histopathol ogically by accumul ation of amyloid plagues
and neurofibrillary tangleswith amyloid-f3 peptide(AB)
asamajor component of AD-rel ated plaques. Numer-
ousevidenceindicatesthat different formsof Ap aggre-
gatesplay animportant rolein AD pathogenesi 1%,
Thedeposition of intracellular aggregates containing
abnormally phosphorylated formsof the microtubule-
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binding tau proteinisanother characteristic feature™.
Tau proteinispredominantly expressedin axons, where
it bindsto and stabilizesmicrotubules®, andisdsothe
main component of paired helical filaments (PHFs).
PHFsform neurofibrillary tangles(NFTSs) that are a
pathological feature of Alzheimer’s disease (AD) 4%
and severa other “tauopathies’®%, Theseincludefr-
ontotemporal dementia, the patients of which havemu-
tationsinthetaugeneitsa fi*39, suggestingthat tau has
animportant rolein the pathogenesis of neurodegene
rativediseases, includingAD.

A prominent hypothesisregarding the aging pro-
cessproposesthat the accumul ation of oxidative dam-
age on macromoleculesisthe main cause of cdlular
senescence . Highly reactive oxygen speciesoxidize
lipids, proteins, and DNA, leading to tissue damage
and cell death®Y, Inadditiontoitslikely rolein senes-
cence, oxidative stress has aso been implicated in
neurodegeneration. The brain appearsto be particu-
larly sengitiveto oxidativeinjury, andthereis substan-
tial evidence demonstrating the presence of oxidative
damagein brain tissuederived from AD“243, Notably,
markersfor oxidized lipidsand proteinsaccumulatein
regionsthat are particularly affected by neurodegene
rationi*41, Anti-oxidant congtituents of SG* may be
favorably contributing to the memory improving effect
seeninthe present study. Thus, the protective effect of
SG may beattributed to itsantioxidant property by vir-
tue of which susceptiblebrain cellsget exposedtoless
oxidative stressresulting in reduced brain damageand
improved neurond function.

Acetylcholineisconsidered asthe most important
neurotransmitter involvedin theregulation of cognitive
functions. Inthe present study, SG when administered
for 5 dto young and older miceshowed significant re-
duction of whol e brain acetylcholinesterase activity
thereby probably fadilitating cholinergictransmissonand
improving memory of animals. SG (50 and 100mg/kg,
p.o.) improved thememory of miceasreflected by di-
minished TL and enhanced SDL vaduesascompared to
control animals. Furthermore, animaswere protected
from memory deficits produced by scopolamine and
diazepam. Phenytoin (12mg/kg, p.o.) significantly el-
evated brain AChE activity. SG wasfound to bemore
or equivaentinpotency of Piracetaminimprovinglearn-
ing abilitiesand memory capacitiesof mice. Ethanolic
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and agueous extract of SG (50 and 100mg/kg, p.o.)
for 5d consecutively showed Sgnificant reductionintotd
serum glucoseand cholesterol level sof young and aged
mice. Theanimasadministered with SG did not show
any gross behaviora changesduring theexperimenta
period. Thus, SG appearsto be asuitable and worth-
while plant that needsto be explored further for its po-
tentid inretarding the onset of Alzheimer’s disease.
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