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rAbstraﬁ : Neurodegenerative disease are characterized by severe memory loss, unusual behaviour, personality changes, and a dedlinein cognitive function. Now
definitive curefor mogt of these diseases exigt, even though they arelife threatening and the drugs presently availableto treat these diseases have limited efficacy.
Herbal medicineshave attracted considerable attention in recent years, especially for treatment of neurodegenerative disorders. Thisreview summarizestherole
of natural plant compounds and herbal formulations investigated in animal models and clinical investigations for treatment of neurological diseases The
relevant compounds and herbal extractswith CNSactivities have been listed and pharmacol ogical activities have been included. These herbal medicinescan be
an alternative and a valuable source for future neurodegenerative drug discovery. Some of the plant species in these genera and families may be the most
promising candidates for further investigation and require serious consderation in clinical trials. Active components in some of the herbal extracts are not
clearly known and the compatihbility law of herbal formulationsremainsto be further investigated. The unigque ways of Ayurveda to crossthe blood brain barrier

Land deliver the plant extracts at the Site of defect have also been given attention in thisreview.

J

INTRODUCTION

lerbs, which have dways been the primary source of medicinesin developing

countries, areonceagain resurfacing throughout thedeve oping and devel oped

world. Satistics show that people not only in India but in Europe, North
Americaand Audtrdia are aso consulting trained herba professonas and using the
plant medicinesthat weretaken by ancestors, centuriesago. InIndianatural compounds
have aways been used as medicines. Traditiona therapies have now been backed by
scientific evidence and have given these plant compound credibility*. Being very
different from the Allopathic system of medicine, Ayurveda-based drug discovery
uses ‘reverse pharmacology’, in which drug are firgt identified based on large-scde
usein the population, then validated in clinicdl trids. This gpproach reducesthetime
for drug discovery by amost adecade, and much lessthantheusua cost. Neurologica
disorders epecidly the onesinvolving degeneration have found very few curesinthe
Allopathic system of medicine. Hencethese plants compounds are being focusedagain
tolook for agentswhich can reverse or halt if not cure many of the neurodegenerative
disorders.

Ancient Ayurveda texts extensively ded with the nervous system and disorders
associated with it. Nervous system disorders, caled ‘Vatavadhi’ in Sanskrit, were
thought to be brought on by imbaances of Vata, the biologica ar humour, the energy
that movesthrough thebrain and the nerves controlling both voluntary andinvoluntary
functions. Hence, Vata derangements aways include weakness, disturbance, or
hypersengtivity of the nervous system. Included in these texts are direct mentions of
age-associated memory loss, preventivecare, and thergpeuticinterventions’. Apoptosis
(programmed cell degth) dong with oxidative stresshave been reported aspathol ogical
cause for aging and neurodegenerative diseases such as Parkinson's disease (PD),
Alzheimer’sdisease (AD), Multiple Sclerosis (MS) and Amyotrophic laterd sclerosis
(ALS). Neurodegeneration is also caused by genetic and environmental factors.
Oxidativegtressandfreeradical generation catalyzed by redox metashavebeenshown
to play crucid role in regulating redox reactions in vivocontributing RNS and ROS,
main culpritsin neurodegeneration®. A classic examplewhichisaso widely prevaent
in geriatric population is Alzheimer’s disease (AD). AD is a typica disorder of
neurodegenerative disease seen as a progressive inexorable loss of cognitive function
dongwiththe presenceof senile plaquesinthehippocampa areaof thebrain. Memory
loss, forgetting names, loss of recent memory results in frustration, hostility, and
irritability which are common emotiond features exhibited by patients with AD. In
severe cases, patients pass urine and gools in bed, memory is completdly logt, and
thereisno senseof timeand place. Patients becometotally dependent upon othersand
findly need comprehensive care in hospitals and by another person a home. Herba
medicine offers severa options to modify the progress and symptoms of such
disorders Hencepresented bel ow isacomprehensivereview of variousplant compounds
whichhavetheability toretard the progressof variouslifethrestening neurodegenerative
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diseases.
ASHWAGANDHA (WITHANIASOMNIFERA)

Ashwagandha has been commonly used in Ayurvedic formulations as anerve tonic,
gphrodisiac, and* adaptogen’ and hel psthebodly fight stress. Ashwagandhaisamember
of the Solanaceae family, and the root isthe part that iswidely used. The roots extract
iscaled aRasayana (rguvenative) and isbelieved to possess antioxidant activity, free
radical scavenging activity, and is thought to give a hedthy immune system®.
Ashwagandha has a caming effect in people with agitation and hence may be ussful
in patientswith neurodegenerative diseases. An extract of Ashwagandharoot produces
acaming effect on the centra nervous system (CNS) in experimentd animas, and
hence is a potential calming agent. A recent double-blind, randomized, placebo
controlled study using 500mg of theroot extract of Ashwagandhaon stress showed it
to beussful insressaswell asmemory presarvation®. Ashwagandha contains severd
steroidal compounds such as the ergostane-type steroidal lactones, including
WithanolidesA to'Y, dehydroWithanolide R, Withasomniferin A, Withasomidienone,
WithasomniferolsA to C, WithaferinA,, and Withanone. One of these Withanolidesiis
a very effective free radical scavenger and shows positive effects in severa
neurodegenerativediseasss. |t dso preservesneurond cdllslongevity®. Aqueousextracts
of thisherb have been found to increase cholinergic activity, induding increasesin the
acetylcholine content and cholineacetyl transferaseactivity inratsand thismight partly
explainthecognition-enhancing and memory-improving effects. Dendriticregeneration
is hastened in neurons as shown by the levels of two dendritic markers, MAP2 and
PSD-95, with Ashwagandha, suggesting that it stimulates dendrite formation. Oral
administration of asemipurified extract of theAshwagandharoot reversed behavioura
deficits, plaque load, and accumulation of beta-amyloid peptidesin mouse modes of
AD. Insummary Ashwagandhahas been found to be helpful in patientswith pardysis,
anxiety,memory loss, weskness dl of which are seen in neurodegenerdive diseases.

BRAHMI (BACOPAMONNIERI)

Brahmi (also known as Bacopamonnieri,BM) isabitter-tasting cregper plant foundin
dampand marshy aressandisgrown dl over Indiaespecidly inKerdaandiscommonly
usad inAyurvedic medicine. Itisasanervetonic, diuretic and strengthensthe heart. It
isdso used as adrug for treatment of epilepsy, deeplessness, asthma, and bone and
joint pains®. The main congtituents of this plant are Saponins and triterpenoid
Bacosaponinsthat include bacosides A and B, bacopasides 11 to V and bacosaponins
A, B and C. Other Saponin glycosides include the
Jujubogeninbisdesmosideshacopasaponins D, Eand F Antioxidant condtituentsinclude
akaoids, plant sterals, Betulic acid, polyphenals, and sulfhydryl compounds’. Thus,
BM could act by reducing divaent metals, scavenging reactive oxygen species,
inhibiting lipoxygenase activity and decreasing the formation of lipid peroxides.
Traditionaly, BM was used to improve memory and cognitive function. The extract
of theplantshave beentried extensively for their effectsontheneurological disorders®.
Memory lossdueto aging hasbeen shown by theeffect of thedrugon thehippocampus,
by increasing protein kinase activity that givesit the nootropic action. In rodent model
BM asoinhibited cholinergic degeneration and resulted in better cognitive functions’.
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BM extracts protected neurons from beta-amyloid-induced cell desth by suppressing
cellular acetylcholinesterase activity. A team of researchers dso reported that a
standardized extract of BM reversed the cognitive deficits induced by
intracerebroventricularlyadministered colchicines and ibotenic acid into the nudleus
basdis magnocdlularis. In the same study, BM aso reversed the (8) depletion of
acetylcholing, (b) reduction in choline acetyltransferase activity, and (c) decrease in
muscarinic cholinergic receptor binding in the frontal cortex and hippocampus’. In
addition, BM extract-treated neuronsexpressed alower leve of reactiveoxygen species,
uggesting that Brahmi restrained intracellular oxidative stress. BM has now been
introduced in the Indian market for treatment of memory and attention deficit
disorders.One study at Michigan showed thyroid disorder with itsuse henceit may be
best to monitor thyroid function while using it®.

SHANKHPUSHPI (CONVOLVULUS PLURICAULIS)

There are savera species for Shankapushpi, including Convolvulus pluricaulis (CP),
Convolvulusmicrophyllus, Evolvulusalsnoidesand Clitoriaternatea (CT), which have
shown medicina properties. Convolvulus pluricaulis is a perennid herb that seems
likemorning glory. Theherbisknown to possessthergpeutic benefits. Themainreason
for itspopularity comesfromiits excellent resultsin trestment of insomnia effectively.
Itisbdieved to bethe only herb thet is cgpable of enhancing dl the aspectsrelated to
cognitive function like learning, memory and the ability to recal. A wide range of
secondary metabolites, including flavonal glycosides, triterpenoids, anthocyanins, and
steroids, has been isolated and may be responsible for Shankhpushpi’s cognition and
memory improving properties in addition to other pharmacologica activities™.
Regulation of stress hormones like adrendin and cortisolis believed to be the reason
behind Shankhpushpi soothing effect on the nerves. It is recommended for nervous
disorders such as s anxiety, mentd fatigue, stress and insomnia. The ethanoic extract
of CPlead significantly improvement inlearning and memory in rodent models?. The
ethanoic extract of CPaso possesses Sgnificant antioxidant activity when tested. The
effect wasincrementa with increase of dose. Smilarly, adminigtration of CP extracts
for 7 days enhanced memory in aged mice dregticaly. The same effect has been seen
in monkey modd of neurodegenerative disorders. Learning and memory functions
arepart of hippocampal region and showed adose-dependent increasein acetylcholine
esteraeactivity®. Specificaly, administration of aqueousroot extract of CT to neonate
ratsledtoanimproved spatia learning performanceand retention, showing thememory-
improving property of CT. In addition, asignificant surgein acetylcholine content was
obsarved in the hippocampi of CT-treeted rats when compared with age-matched
contrals. Increase in acetylcholine in the hippocampus may be the besis for their
improved learning and memory. Young adult rats fed with aqueousroot extract of CT
showedagtark incressein passvelearning and retention. All thisresultedinasgnificant
increase in dendritic intersections, branching points, and dendritic processes arising
from the somaof neuronsin the amygdae region of CT-tregted rats. The extract of
the plant dows the progress but not reverse disease. Severd other diseases benefit by
the plant extract, such as high or low blood pressure, anxiety neurosis, stress and
mood disorders It dsoworksaspsycho-stimulant and tranquilizer and amenta boogter.
Convolvulus pluricaulisisabrain tonic used to treet nervousness, insomnia, memory
loss and both mental and physicd fatigue.

TURMERIC (CURCUMA LONGA)

Turmeric is a rhizomatous herbaceous perennial plant of the ginger family,
Zingiberaceee. It isatropical plant.Made from the rhizome and root, turmericis used
asagpiceand colouring agent andintraditiond medicineinAda Theactivecondituents
arethought to beturmerone oil and watersoluble curcuminoids, including curcumin®®.
It is commonly used as anti-inflammatory, antiseptic, and antibecterid for tregting
wounds both open and closed and has been used in the Indian system of medicine
snceavery long timeto treat avariety of conditions both asatopical application and
by mouth as well. This versatile spice helps detoxify the liver, balance cholesterol
leves fight dlergies, imulate digestion, and boost immunity. Epidemiologic studies
show a4.4-foldlower incidence of AD in Southeast Asian countrieswhereturmericis
commonly used asadietary spice'®. Other studiesindicate that the non-steroidd anti-
inflammatory property of turmeric is associated with a reduced risk of AD. When
oraly givento aged micewith advanced plague deposits asthose seenin casesof AD,
curcumin reduced the amount of plague deposition, cascades involved in neuritic
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plague pathogenesis. Curcumin’s ahility to inhibit lipid peroxidation and neutraize
reactive oxygen species is documented to be much superior to that of vitamin EY.
Toxicity studies were conducted by the Nationa Cancer Indtitute by administering
turmeric oleoresin (organic extract of turmeric) in feed to groups of male and femae
rats and mice for 13 weeks and 2 years. No toxicities were reported™. Owing to the
promising findings in anima modes has prompted dlinica trids of ord curcumin
supplementation in patients with early AD. In atrid on humans the results of a six-
month randomized, placebo controlled, double-blind, clinical tria of curcuminin 27
patientswith AD found thet oral supplementation with up to 4 g/day of curcumin not
reported with any significant Sde effects®.

GINKGO BILOBA

Ginkgo auniqueof treewith no closeliving rdativesisa so known asthemaiden tree.
The ginkgo is aliving fossil, recognisably smilar to fossils dating back 270 million
years. Itisatreenaiveto China, but treeisgrown dl over. It issource of food and has
various uses in ayurvedic system of medicine. Ginkgos are large trees (115-164
feet). Young treesareoftental andintrunked, but hasfew branches Thecrownbecomes
broader as the tree ages. The ginkgos so resistant can be seen in Hiroshima, Japan,
where six trees growing from 1-2 km from the 1945 atom bomb explosion were
among the few living things in the area to survive the blagt. All other lifein the area
was destroyed, but Ginkgos, despite being charred, survived and were soon hedthy
again and are diveto thisday.

Early pharmacologica studies revedled that Ginkgo bilobaesf specific flavonoids
modulated the contractile functions of vascular smooth muscles, hence scientists
subsequently made effortsto obtain awell sandardized extract enriched in flavonoids.
This extract is now often referred to as EGb 761. In the 1990s, dmost al preclinica
and dinica sudieswith this plant reported, were conducted with this extract only but
itwassoon redlized though that flavonoidscannot bethe soletherapy relevant bioactive
condtituents and that its clinica efficacy or pharmacologica activity is not easily
interpretable in terms of its effects on blood vessals only. Although, during the past
two decades, the extracts from Ginkgohave remained the mogt well studied herbal
remedies which have been commercidized to date in the devel oped world. However
many questions regarding the active ingredients and the mode of action are yet to be
dearly answered. DementiaasseeninAlzheimer’sdiseese, asa soinvascular dementia,
is where the most important indication for Ginkgo bilobaextract (EGb). The clinical
efficacy of thisextract is due to its neuroprotective metabolic and its effects on blood
rheology. Some other studiesa so confirmed therole of Ginkgo bilobaor itsbenefitsin
someother formsof dementiaand other memory disorders®[20]. Althoughour current
knowledge on the active congtituents and modes of actions of Ginkgo extractsremain
far from being satisfactory, exigting preclinica and clinica evidences available now
arein agreement with the conviction that more than one active congtituent and mode
of action isinvolved in its observed clinicd effects, and thet the activity profile of a
given Ginkgoextract cannot be predicted by the knowledge of its dready known or
proposed bioactive condtituents only. Of the several known neuro active condtituents
of Ginkgo bhiloba leaf extracts, bilobalide is a unique, structurally and also
pharmacologicaly. Although much has been published on the pharmacologica
properties of ginkgolides, by far the vast mgority of them deal with their platelet
active factor(PAF) antagonidtic activity and that too with thet of ginkgolide B only.
Because of itsrole in function of plateets one of the side effects reported has been
intracrania bleeding.

JATAMANS| (NARDOSTACHYSIATAMANS!)

Jatamans asaplant hasarich history of medicina use and is used extensively in the
Ayurvedic system of medicine. The rhizomes and roots of the plant have medicina
vaue and, therefore, have been the focus of chemica studies. They contain a variety
of sexquiterpenes and coumarins. The sedative sesquiterpenevaleranone, is a major
component of the roots essential oil. Other terpenoids include spirojatamol,
nardostachysin, jatamols A and B, and Cdarenol. Jatamans is the predominant
coumarin. Studies on its role in the CNS revealed that extracts of
Nardostachygatamand(NJ) dleviated dl of thesymptomsof chronicfatiguesyndrome
(CFS)inrats. Asisseenin CFStheincreasein lipid peroxidation, nitrite, and superoxide
dismutase levels, and low catdase levelswere dl reversed by NJ extracts. Thisisdue
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to the powerful antioxidant property of NJ. Similarly, when an dcoholic extract of this
plant wasadministered to both young and aged miceit Significantly improved learning
and memory and aso reversed theamnesiainduced by diazepam and scopolamine. In
some other sudiesit reversed aging-induced memory loss due to the natura aging of
mice, which suggeststhat themedicina substratesin thisplant may proveto be ussful
in restoring memory in older individuas as well as in patients with age-associated
dementia?.

GUGGULU

Gugguluisan oleogum resin exuding from the cracks and fissuresin the bark or from
incisonsfromseverd different plant species, ind uding Commiphoramukul, C.molmol,
C. abyssnica, C. burseraceae, and C. whighitii. The oleogum resin of guggulu isa
mixture of 30% to 60% water-soluble gum, 20% to 40% a cohol-soluble resins and
about 8% volatile oils. There are severa water-s0luble condtituentsinclude mucilage,
sugars, and proteins and also acohol-soluble substances include the commiphoric
acids, commiphorinic acid, and the heerabomyrrhols. Guggulu also contains ferulic
acids, phenals, and other non-phenolic aromatic acids thet are potent scavengers of
superoxide radicals and could potentiadly be of importance for the trestment of
Parkinson'sdiseaseand Alzheimer’ sdisease and other oxidative stress-rel ated disease?.
Theresin of the gum has been used for thousands of yearsin thetrestment of arthritis,
inflammation, obesity, and disordersof lipid metabolism. Inseverd animasand human
trids administration of guggulipid is reported to significantly lower both serum LDL
cholesteral and triglyceride levels. Guggulu is an effective antagonist of the bile acid
receptor farmesoid X receptor which seemsthemechanismof actionforitslipidlowering
activity. Epidemiologic and biochemicad data suggest a link between cholesteral,
Parkinson'sdiseaseand AD. Thesestudiesindicatethat thereisadecreased prevaence
of AD associated withtheuseof cholesteral-lowering drugs. Fall inneurona cholesterol
levels, inturn, inhibit the betaamyloid- forming amyloidogenic pathway, possibly by
removing APPfrom cholesterol and sphingolipid-enriched membrane microdomains.
Lowering of cholesterol may influence the progresson of AD. Gugulipid has a
sgnificant protective effect againg the streptozotocin-induced memory deficit mode
of dementia; the effect can be attributed to its cholesterol-lowering, antioxidant, and
anti-acetylcholineesteraseactivity. Theseobsarvationssuggest Gugulipid asapotentia
anti-dementia drug.

HYPERICUM PERFORATUM (ST JOHN'SWORT)

Scientistin Germany resulted current interest in the use of Hypericunmperforatum(HP)
for thetreatment of mental health conditions. Low grade depression can benefit by the
HP extracts as imipramine and that HP extracts were better tolerated by the patients
than many synthetic antidepressants, extensive effortswereinitiated in many German
industrial and academic |aboratories. Hyperforin, a prenylatedchloroglucinol present
inthis plant, has been focused on asbeing primarily responsiblefor the antidepressant
activity of HP®. Severa studies in humans and animals have confirmed the
antidepressant activity of hyperforin. Indian Hypericumperforatum (IHp) extract
standardized for hyperforin lacked Monoamine OxidassMAQO)-A and B inhibitory
activity. Inmany animal models|Hp showed antidepressant, anxiolytic, anti-amnestic,
anti-inflammatory and analgesic and anti-gtress activities. Some researchers recently
found that HP had neuroprotective effects and diminished cognitive impairment and
improved spatia |earning and memory. The current widespread medicina usesof HP
extracts concentrate mainly on their thergpeutic effects in patients with mild to
moderately severe depresson, and that too with hydro-alcoholic extracts only. The
very fird report on the efficacy of such an extract dates back much earlier than the
fortuitousdiscovery of theseeffectsof thesynthetic tricydlic antidepressant imipramine
or the MAO inhibitor iproniazide. HP has an excdlent safety profile clearly superior
to many conventional antidepressants Photosensitivity and maniaare two potentialy
serious adverse effects. Both Sde effectsare seen very rardly and seemto reverse after
stopping the extract. All properly controlled clinicd trids of various types using HP
extractsin patientswith mild tomoderately severedepresson haveal with consstency
shown efficacy and avery high ssfety margin, and thet it has no interaction with other
medications, theextract can beconsidered asoneof thesafest known psychotherapeutic
agents with proven dlinicd efficacy according to the modern concept of ‘evidence
based medicine .
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GOTU KOLA (CENTELLAASIATICA)

Centdlaadatica, isasmal, herbannud plant of thefamily Mackinlaycdaeor subfamily
Mackinlayoidese of family Apiacese, andisnativeto India, and other ASan countries.
Itisused asamedicind herb in Ayurvedic system. Centellaesiatica growsin tropica
swampy aress. The sems are dender, cregping stolons, green to reddish-green in
colour, connecting plants to eech other. The plant has long-stalked, green, reniform
leaves around 2 cm with rounded apices which have smooth texture with pamate
netted veins. The rootstock consists of rhizomes, growing verticaly down. They are
cream in colour and covered with root hairs. In the Ayurvedic system of medicine,
gotu kolais one of the important rejuvenating herbs for nerve and brain cdlsand is
believed to be capable of increasing intelligence, longevity, and memory?. The
mechanism of action of the asiaticoside derivatives, including asiatic acid and
asidicodde, is believed to be by reducing hydrogen peroxide-induced cell desth,
decrease free radical concentrations, and inhibit betaramyloid cell desth in vitro,
uggesting a possible role for gotu kola in the trestment and prevention of AD and
betaramyloid toxicity. Gotu kola extracts reversed the beta-amyloid pathology in the
brains of mice and improved the components of the oxidative stress regponse.

JYOTISHMATI (CELASTRUSPANICULATUS)

Cdagrugpaniculatusis commonly also known asblack oil plant, climbing Saff tree,
and intellect tree. Oil from the seedsis used as atraditiond medicine. C.paniculatusis
adeciduous vine with stems up to 10 centimetresin diameter and 6 meterslong with
rough, pale brown exfoliaing bark covered densdly with amall, elongated lenticels.
The leaves are Smple, broad, and ova, obovate or dliptic in shape, with toothed
margins. The plant isaclimbing shrub found al over India
Theseedscontainfatty acidsand alkal oids, having sedativeand antidepressant actions.
InAyurvedic system the seeds are used to sharpen the memory and the ail of the seed
isfound to work asatonic for memory lossattributed to its neuroprotective actions. A
study in rats suggested thet the aqueous extract of seed has dose-dependent activity,
thereby leading to improvement of memory performancein rais®.

Jyotishmati isalong used medicina plant that isknown for agesfor itseffectson the
brain and has been used in Ayurveda for sharpening the memory and improving
concentration and cognitive function. Aqueous extracts of CP seeds have cognition-
enhancing properties and antioxidant properties. CP extracts protected neurond cdlls
againg H,0,-induced toxicity because of their antioxidant propertiesand their ability
to induce antioxidant enzymes. CP extracts dso protected neurond cells against
glutamate-induced toxicity by modulating glutamate receptor function.

PIPER METHYSTICUM (KAVA KAVA)

Piper, the pepper plant or pepper vines are important genusin the family Piperacee
and are both economical and medicindly significant. It contains about 1,000-2,000
species of shrubs, herbs, many of which are flourishing in their native habitat. Piper
methysticum aso caled kava, continues to occupy acentra placein everyday lifein
the Polynesian idands concerned. The first pharmacologica evauation of the kava
pyrones was published in Lewin's admirable monograph. Kava has been shown to
induce deep from which subjects awake fully with no residual effects. Severa
preclinical or placebo-controlled doubleblind tria sby many researchersdemondtrated
Kavas effectiveness in anxiety disorders and enhancing deegp quality®. One study
investigated theacuteeffectsof theherba anxiolytic Kavarkavaonemotiond reactivity
and cognitive performance through a double-blind randomized placebo-controlled
trid involving hedthy volunteers. The reults of this study indicate that the mood-
devating effects of Kava were most prominent in cheerful subjects, indicating thet
trait cheerfulness moderated the drug-induced increase in cheerful mood?”. Based on
severd tests Kavawas shown to improve the accuracy and the speed of performing
the partia report and the item recognition task, showing a beneficid effect of the
phytopharmacon on visud-blind studies attention and short-term memory retrieval.
Unlike conventiona benzodiazepine-type anti-anxiety drugs, which tend to impair
cognitive performance and to increase the occurrence of negetive affective sates,
Kavais a potent anxiolytic agent, so can facilitate cognitive functioning and can
increase positive effect on mood leading to exhilaration. Kava products are available
al overinthe USA in many hedlth food stores, Polynesian grocery stores, and dsoin
mass market outlets. Kavahad rgpidly gained popularity asaresult of itsreputed lack
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of addictive properties, legd avalability and claims by various authors (it induces
‘ degprestful degpand deear, epic-length dreams, ‘ enhancespsychic powersand visons
and ‘rlievesinsomniaand nervousness  and because earlier it has been recognized
by European hedlth authoritiesasarelaively saferemedy for anxiety. Kavarkavaisa
well-established deep inducing drug. It'sis aso beneficid as an add-on therapy for
drug resstant epilepsy havebeendemongratedinseverd dinicd trias, anditspredinica
activity profilerevedled that in addition to anticonvulsant activity it possessed abroad
rangeof thergpeutically interesting CN'Sfunction modul ating properties. Toxicological
and dlinica sudies have shown that kava extracts are virtudly devoid of toxic Sde
effectswith theexception of therareliver related Sdeeffectsreported in some patients.

CAMELLIA

Camellia sinensisisused ascommonly avallabletea Theleavesof the plant are used
to produce the popular beveragetea. It isof the genusof flowering plantsinthefamily
Theaceee. Depending on the oxidation state White tea, yellow tea, Green teg, black
teaaredl made from this species. Kukicha (twig teg) isaso harvested from the plant,
but uses twigs and stems rather than leaves. Common names include tea plant, tea
shrub, and teatree. Greenteaisthe product derived from theleavesof Camdliasinensis
(Theaceae). Various hedlth benefits, including anti-cancer potential, effects on
cholesteral levels, antibacterid properties and positive effects for weight loss are dll
reported in recent medica research ontea(most of which hasbeenon greenteq) . Itis
congdered to havemany positivehealth benefitsduetotes shighlevelsof antioxidants
of Catechins. A recent study indicated that theintake of Chineseand Japanesetesscan
reduce risk of Parkinsonism and Alzheimer’s disease, such as oolong tea and green
teet®. Green tea extracts can attenuate 6-OHDA-induced nuclear factor-€B (NF-EB)
activationand cdll desth. Polyphenolic Catechinsderived from greenteahave protective
effectson neurond cellsand therat model of PD through inhibition of ROS-nitrogen
monoxide (NO) pathway, iINOS expression and cdll desth in the mice modd of PD?.
The higgest chdlenge of drug ddlivery into the CNS is bypassing the blood-brain
barrier (BBB) asit limits accessto the CNS. For decades, the BBB has prevented the
useof many therapeutic agentsfor treating brain-related diseasesandinjuries, including
AD, stroke, brain tumour, head injury, and other CN'S disorders. Ayurveda relies on
some novel methods of administering herbs or their preparations (or both) to trest
CNS disorders. However, proper studies are lacking to demondtrate whether these
herbs or their components given ordly or by some other means cross the BBB and
reach the CNS. One novel method of herba delivery, caled ‘NASYA', involves
intranasal delivery of dry herba powders or medicated oils and is a practicd, non-
invasive, rapid, and smple method to ddliver the thergpeutic agentsinto the CNS.The
use of medicated ails, which require that the herbs be cooked in four parts oil and 16
patswater over alow flame until al of the water evaporates, ensuresthe transport of
lipophilic and lipid-soluble molecules across the BBB membrane, where hydrophilic
compounds demonstrate minimal permeation. A second, simple method of
adminigtration involves gpplication of the medicated oil on the body and massaging
thearesswith gentleor degp hand strokes Itisnot dear whether thistechniquefacilitates
the trangport and movement of the herba components through the BBB. Indirect
evidence from recent studies points to such a possihility. Significant brain functiona
activation changes together with increased cerebrd blood flow were observed in
participants who received a massage. Ayurveda aso relies on severd transcrania
olegtionthergpiesfor nervoussysem disordersthat arenon-systemicand non-invasive.
Procedures like Shirodhara (gentle dripping of the medicated il on the foreheed),
Shirobesti (aspecid leather capisplaced over theshaved heed of apatient and medicated
ail is poured and retained over the head for 30 to 45 minutes), ShiroAbhyanga
(medicated il is smeared on the head followed by a gentle massage), and ShiroSeka
(medicated ail is poured over the heed in a continuous stream) may aso influence
hormona and cerebra blood flow levels to a degree similer to that of Ayurvedic
massageasmentioned above®. Aromatherapy, ancther popular methodintheAyurvedic
system, involvesthe use of volatile plant materias known as essentid oilsfor healing
purposes for dtering a person’s mood and cognitive function. The essentid oils are
incorporated through steam inhaation or are topically applied to the face and arms.
Aromathergpy used with massage may help to cam agitated people with dementia.

CONCLUSIONS AND PERSPECTIVES
Althoughthetherapeutic possihilitiesoffered by herbsfor diversetypesof CNSdisorders
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have been known to mankind for centuries, until now little concentrated effort has
been made to define and understand their most gppropriate thergpeutic uses, or to
exploit them for identifying and developing CNS active drugs. Researchersinterested
in CNSactivedrug discovery projects have been, until recently, not paid due attention
inusing existing knowledge on herba remedies. Such astuationissurprising because
severd modern thergpeuticaly interesting concepts of modern pharmacology, in
generd, and psychopharmacology in particular, could be concelved through studies
and efforts made to better understand the traditionaly known herbal remedies only.

Concentrated efforts made to obtain abetter chlorpromazine-like drug led, not only to
many gl therapeutically used antipsychotics, but also to the modern antidepressants.
Itisnow becoming exceedingly apparent that the available psychothergpeutics do not
properly meet the thergpeutic demands of the vast mgority of patients with menta
hedlth problemsspecialy neurodegenerativedisordersand that herbal remediesremain
the ultimate therapeutic hope for many such patients al over the world. Current
knowledge from most well thought out studies, CNS active medicind plants reved
that many thergpy relevant questions have not yet been properly answered for any of
them. Consequently, therefore, many phytopharmaceutical |aboratories are now
concentrating ther efforts on identifying the active congtituents and modes of actions
of these herbs. The ultimate god of most such efforts has been to obtain a better
thergpeutically useful, or better standardized extract so that exact dosage can be
established. However, until now, very little attention hasbeen paid to the devel opment
of gructuraly and/or functionaly novel CNSactivedrugsfrom psychoactivemedicind
plants. It is hoped that the strong knowledge base of Ayurveda coupled with
combinatorial sciences and newer techniques will improve the ease with which
Ayurvedic products and formulations can be used in drug discovery campaigns and
development process, thereby providing new functiond leads for age-associated
neurodegenerative diseases.
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