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ABSTRACT

The present work was undertaken to asses the potential of Clerodendron
phlomidis as a antiamnesic agent in mice. Elevated plus maze was em-
ployed to eval uate short term memory in mice. Scopolamine and diazepam
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were used to induce amnesiain mice. 100 and 200mg/kg, p.o. of agqueous
extract of C. phlomidis were administered for 6 successive day to both
young and aged mice. C. phlomidis decreased transfer latencies indicat-
ing improvement in learning and memory and it also reversed amnesia
induced by scopolamine, diazepam and natural ageing. Hence C. phlomodis
can be employed as a memory restoration agent in patient suffering from

amnesia. © 2007 Trade Sciencelnc. - INDIA

INTRODUCTION

Memory functionisvulnerableto avariety of patho-
logic processesincluding neurodegenerative diseases,
strokes, tumors, head trauma, hypoxia, cardiac surgery,
mal nutrition, attention-deficit disorder, depression, anxi-
etylY, the side effects of medication, and normal age-
ing?. Normd ageingisknownto deterioratememory in
human beingd®. Oxygen free radicals, the harmful
byproductsof oxidative metabolism areknownto cause
organic damagetotheliving system, whichmay bere-
sponsiblefor the development of Alzheimer’s disease
(AD) inederly¥. AD isaprogressive neuro degenera-
tive brain disorder that occursgradualy and resultsin
memory |loss, unusua behavior, persondity changesand
ultimately desth®. Itisthemost common form of onset
of adult dementia and attention deficit disorders.

Nootropicsrepresent anew classof psychotropic agents
with selectivefadlitatory effect onintegrativefunctionsof
thecentrd nervoussystem, particularly onintelectud per-
formance, learning capability and memory.

AD isthemaost common cause of amedical condi-
tion known as dementia, which affectsthe brain and
hencememory. Itisachronic, progressveorganicbrain
disorder characterized by disturbance of multiple corti-
ca functions, including memory, judgment, orientation,
comprehension, learning capacity and language'®. AD
hasbeenidentified asaprotein misfolding diseasedue
to the accumulation of abnormally folded amyloid 3
proteininthebrainsof AD patients”. Amyloid 8, dso
written AR, isashort peptidethat isan abnormal pro-
teolytic byproduct of thetransmembrane protein amy-
loid precursor protein(APP), whosefunctionisunclear
but thought to beinvolvedin neuronal development®.
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AD beginsasadeficiency inthe production of theneu-
rotransmitter acetylcholine. TheNational Institute of
Hedth predicts, if the current trend continues, therewil|
bemorethan 8.5 millionAD patientsby theyear 2030
inUSA dong¥. Amnesicmild cognitiveimparment rep-
resentsatrangtiond sate between thecognitivechanges
of normal ageing and the earliest critical features of
Alzheimer’s disease ™. Although thereisno curefor
dementiaof AD typeat present, alternative pharmaco-
| ogi c treatment modaliti es can reducethe symptoms of
cognitiveimpairment and slow disease progression*Y,
Nootropic agents like, piracetam, fosracetam,
nefiracetam aniracetam and cholinesterase inhibitors
like, Donepezil® are commonly used for improving
memory, mood and behavior. However, theresulting
adverseeffectsof thesedrugssuch asdiarrhea, insom-
nia, nausea, bronchitis, loose stools, muscular cramps
and other known side effectd??, has made their use
limited and it isworthwhileto exploretheutility of tra-
ditiona medicinesinthetrestment of variouscognitive
disorders. Indian system of medicineemphasizesuse
of herbs, nutraceuticalsor life stylechangesfor con-
trolling agerel ated neurodegenerativedisorders.

Clerodendron phlomidis(C.phlomidis Linn)
(Family-verbenaceae) isknown asAgnimanthain San-
skrit. Bark of the plant isused for treating various ner-
vousdisorderg™?. A new chal coneglycoside, together
with pectolinarigenin, 7-hydroxyflavone and 7-
hydroxyflavanone 7-O-glucosi de have been isolated
fromtheflowersand leavesof C.phlomidis. Thestruc-
ture of the chal cone glycos de hasbeen established as
4,2' 4'-trihydroxy-6'-methoxychalcone 4, 4'-D-
diglucoside by spectroscopic and degradative meth-
0dg*4. A decoction of C.phlomidisleavesisuseddong
with other partsfor inflanmation and iseffectiveintreat-
ing bronchitis, headache, weakness, drowsinessand
digestive problems®®. C.phlomidis reported for
antidiarrhoedl activity!*® and antifungal activity. Inthe
present study C.phlomidiswasinvestigated for itspo-
tential asanootropic agent inamnesic mice. Elevated
plusmazewerethe exteroceptive behavioral modelsto
assess short-term memory.

MATERIALSAND METHODS

Theplant material and prepar ation of extract
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The bark of C.phlomidis(Family-Verbenaceae)
was obtained from Dharwad, Karnataka, India. The
plant wasauthenticated andidentified by qualified bota
nist at Department of Botany, KarnatakaUniversity,
Dharwad. The specimen hasbeen kept at dept. of phar-
macognosy, SET’S College of Pharmacy, Dharwad,
Karnataka, India. Thebark wasdriedin shade, cleaned,
powdered and aqueous extract was prepared by smple
maceration process using 1000g of powder. The ex-
tract was concentrated using rotary flash evaporator
followed by freezedrying. Theyield of thedry extract
from crude powder of C.phlomidiswas 2% w/w. A
suspension was prepared using tween 80 and adminis-
tered ordly.

Drugsand chemicals

Scopolaminehydrobromide(SigmaAldrich, USA),
diazepam(Vaium,® Ranbaxy |aboratoriesLtd., Mumbal,
India) and piracetam(Nootropil® UCB Indiapvt. Ltd.,
Vapi, India) werediluted in norma salineand injected
intrgperitonedly (i.p.). Volumeof injectionwas 1ml/100
g body weight of themouse.

Animals

Swiss mice of either sex weighing around 18g
(younger, 8 weeksold) and 25¢ (ol der, 28 weeks ol d)
wereused in the present study. Animalswere procured
from diseasefreeanima house, BLDEA Medica Col-
lege, Bijapur. They wereacclimatized tothelaboratory
conditionsfor 5daysbeforebehaviora studies. Theani-
mal s had free accessto food and water and maintained
under 12:12h light and dark cycles. All experiments
were carried out during day time from 0900 to1900
hours. The Institutional Animals Ethics Committee
(IAEC) approved theexperimental protocol and care
of animalswastaken as per guidelines of CPCSEA
(Committeefor the Purpose of Control and Supervi-
sion of experimental animals, dept. of animal welfare,
ministry of environment and forests, Govt. of India

Acutetoxicity studies

C.phlomidisaqueousextract at different doses(50-
1000 mg/kg) wasadministered ordly to the micewith
thehelp of aspecially designed oral needle connected
to apolythenetube. Mice, which recelved extractsin
dosesabove 1000mg/kg, exhibited ptos s(dropping of
upper eyelids) and werefound lethargic. The param-
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eterssuch ashyperactivity, grooming, convulsions, se-
dation, hypothermiaand mortaity wereobserved. The
doses sel ected were 100mg/kg and 200mg/kg/day.

Memory models
Exter oceptivebehavioral model
Elevated plusmaze

The elevated plus maze served asthe exterocep-
tivebehaviora modd (wherein simulusexisted outside
the body) to evaluatelearning and memory in mice”.
The gpparatus cons stsof two open arms(16cmx5cm)
and two covered arms(16cmx5cmx12cm). Thearms
extended from acentrd platform(5cmx5cm), and maze
iselevated to aheight of 25cm from thefloor. Onthe
first day(i.e. 6" day of drug treatment), each mouse
was placed at the end of open arm, facing away from
thecentra platform. Transfer latency(TL) wasdefined
asthetime (in seconds) taken by mouseto movefrom
the open arminto one of the covered armswith all its
four legs. TL wasrecorded onthefirst day. If theani-
mal did not enter into one of the covered armswithin
90 sec, it isgently pushedinto one of thetwo covered
amsandtheTL wasass gned as 90 seconds. Themouse
was alowed to explore the maze for 2min and then
returned to itshome cage. Memory retention was ex-
amined on thesecond day( i.e. 7" day), 24 hours after
thefirst day’s trial.

| nter oceptivebehavioral models

Scopolamineinduced amnesia amnesiawasin-
duced by adminigtration of Scopolominehyadrobromide
on 6" day and TL recorded. Retention was recorded
after 24hr. C.phlomidis(100 and 200mg/kg, p.o.) and
piracetam(200mg/kg, i.p.) wereadministered for 6days
successively. On 7" day, after 45min of administration
of doses, Scopolomine(0.4mg/kg, i.p.) wasadminis-
tered and TL wasnoted after 45min.

Diazepam induced annesa Diazepamwasadmin-
istered to young miceand TL wasnoted after 45min of
injection on 6" day and after 24hr. C.phlomidis(100
and 200mg/kg, p.0.) and piracetam(200mg/kg, ip) were
administered for 6" day, diazepam was administered.
TL werenoted after 45min of administration of diaz-
epam and after 24hrt*9,

Satistical analysis

Natural Products

All theresultswere expressed asmean + Standard
error. The datawas anayzed usingANOVA followed
by Tukey-kramer test. P<0.01 was considered as sta-
tigticaly Sgnificant.

RESULTS

Effect of transfer latency(TL) using elevated plus
maze

Aged miceshowed higher transfer latency(TL) vd-
ues on first day and second day(after 24hr) as com-
pared to young mice, indicatingimparmentinlearning
and memory. Piracetam(200mg/k;, i.p.) pretrestment for
6 daysdecreased TL on 6" day and after 24hrsi.e. on
7" day as compared to control, indicating improve-
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Figurel: Effect of C.phlomidis(CP) ontransfer latencies
of youngand aged mice.

All values are mean+SEM : ANOVA followed by Tukey-
Kramer test, *denotes P<0.01 as compared to control (Young);
(a) denotes P<0.001 as compared to control (Young); (b) de-
notes P<0.01 as compared to control (Aged); (c) denotes
P<0.001 as compared to control (Aged)
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Figure2: Effect of C.phlomidis(CP) on transfer latencies
of diazepam and scopolamineinduced mice
All values are mean £+ SEM : ANOVA followed by Tukey-
Kramer test : *denotes P<0.01 as compared to control (Young);
(a) denotes P<0.01 as compared to diazepam treated mice ;
(b) denotes P< 0.001 as compared to diazepam treated mice ;
(c) denotes P<0.01 as compared to scopolamine treated mice;
(d) denotes P<0.001 as compared to scopolamine treated mice
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ment in both learning and memory (figure 1). Scopo
lamineg(0.4mg/kg, i.p.) and Diazepam(1mg/kg, i.p.) in-
creased TL significantly(P<0.05) inyoung miceonfirst
day and second day as compared to control, indicating
impai rment of memory(figure2).

C.phlomidis (100 and 200mg/kg, p.0.) decreased
the TL on 6" day and 7" day in young and aged mice
(P<0.05) when compared to control groups. Higher
dosesof. C.phlomidis(200mg/kg, p.0.) moresignifi-
cantly enhanced the learning and memory of aged ani-
ma srather than theyoung miceasreflected by marked
decreasein TL on 6™ and 7" day when subjected to
elevated plus maze tests. The higher doses of
C.phlomidis pretreatment for 6 days successively to
young mice protected them against scopolamine, diaz-
epam and ageinginduced amnesia.

DISCUSSION

Alzheimer’s disease, an age related neurodegener
ativedisorder ischaracterized by aprogressiveloss of
memory and cognitivefunction, resulting in severede-
mentia. Neuropathlogicaly, AD isdefined by theaccu-
mulation of two typesof insolublefibrousmaterid, i.e,
extracellular amyloid-p peptide deposited in senile
plaguesand intracellular neurofibrillary tangles com-
posed principally of abnormal and hyperperphos
phorylated tau protein. Amyloid-f3 isaproteol ytic prod-
uct of the single membrane spanning protein, amyloid
precursor protein, amyloid precursor protein(APP)12,
The APP geneislocated on chromosome?Y, Tauis
normal brain phosphoproteinthat promotesthe assem-
bly and stability of neurona axonsby bindingto micro-
tubules?. InAD, numerous phosphorylation siteson
thetau protein have been identified. Inits hyperpho
sphorylated state, tau protein loosesitsability to stabi-
lizemicrotubules, causing axona ingtability, which con-
tributesto the dysfunctionin their transport ability®.

AD isfurther characterized pathol ogicaly by region-
alized neuronal death and loss of synaptic connection
within sdlectivebrainregions. Theother causeof AD is
based onthegenetic obsarvationfromfamilid Alzhemer
diseasd?!, Thisresearch showed that mutation of the
geneof amyloid precursor protein®!, presenillin-1 and
presenillin-21?1 that causeinherited AD lead toincreased
accumulation of fibrillary f amyloid in the brain. Sev-
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eral hypotheses have been proposed to explain AD
pathogenesisincluding: amyloid cascade, excitoxicity,
oxXidativestress, and inflammation?’. Thereisaccumu-
lating evidencethat suggestsakey roleof oxidativestress
inthe pathophysiology of AD. Freeradicals produced
during oxidative stress are specul ated to be pathol ogi-
caly importantin AD and other neurodegenerativedis-
eased®, Oxidative stress|eadsto oxidativeinjury of
dorsdl root ganglion neurons, mitochondriabeingaspe-
cifictarget’®. Thecentra nervoussystemisspecialy
vulnerableto oxidative stressasaresult of thebrains
high oxygen consumption, abundant lipid content, and
relative paucity of antioxidant compounds compared
with other tissues®. Presently, thedlopathic system of
medicineprincipaly relieson nootropic agents, such as
piracetam, aniracetam, fosracetam, nefiracetam, etc.,
and anti cholinesterases, such asDonepezil® and tacrine
arecommonly used for improving mood and behavior.
However the Donepezil® have adverse side effect on
cholinergic symptomsparticularly gestrointestind symp-
tomslikenausea, vomiting and diarrhea. Tacrinehave
adverseeffect on liver toxicity, asshown by elevated
serum amino transferases. Since allopathic system of
medicineisyet providearadicd cureof AD, itisworth-
whiletolook for new direction, whichwould minimize
thememory loss of patientswith neuropsychiatricdis-
order. Theutility of traditional medicinesmay be ex-
plored for treating patient with dementia. In present
study, C.phlomidisextract administered orally for 6
daysimproved thememory of miceasreflected by di-
minished TL ascompared to control animal and pre-
treatment with C.phlomidisfor 6 days protect the ani-
mal from memory deficits produced by Scopolamine,
diazepam and ageing induced amnesia. Thesefindings
suggest the possible neuroprotective role of
C.phlomidis.
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