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Abstract: Neurodegenerative disorders are a very common @mlih humans. These disorders are directly
related with synaptic plasticity. Synaptic plagtiaiesponsible for learning and memory formatidhcan be
modulated by active components of medicinal plaritéedicinal plants play fundamental role in trawfital
knowledge. There are more than thousands of nmediplants to be examined for neuroprotective p@kn
These approaches can promise for the treatmerdrasus neurological disorders like Alzheimer, degren,
stroke etc.

Key point: Alzheimer, depression, stroke, synaptic plasticit

| ntroduction

A neurodegenerative disease is defined as detBoiyaften irreversible, of the intellectual andgaitive
faculties and it is generally associated with ageiand/or Alzheimer, Parkinson, stroke et
Neurodegenerative disorders are a major cause kélity and disability and as a result of incregglife spans
represent one of the key medical research chakengenong hundreds of different neurodegenerative
disorders, so far lion’s share of attention hambgigen Alzheimer’s disease (AD), Parkinson’s dsee&D),
Huntington disease (HD) and Amyotrophic laterakexsis (ALS). The number of neurodegenerative disgea
is currently estimated to a few hundred and ambegd many appear to overlap with one another aligiand
pathologically rendering their practical classifioa quite challenging. Different neurodegeneratiigeases
are recognized by neuronal phenotypes that areaphinfost and neurological defects that accompihiig/ loss.
Neurodegenerative disorders of the Central Nen&ystem may be grouped into diseases of cortexydbal
ganglia, the brain stem, and the cerebellum ostireal cord?.

Neurodegenerative disease like Alzheimer is thehsieading cause of death in the world. Alzheimer
association reported that an estimated 5.2 milhomerican of all ages have Alzheimer disease in 20I8
2013 Alzheimer’s will cost the nation $ 203 billiamd this number is expected to rise to $ 1.2dnilby 2050

[ In India also, this problem is growing very fastzieimer is directly associated with synaptic st

Most neuroscientist believes that learning and migrfaymation occurs by changing in the strengtlsyfapse.
Donald Hebb in 1949 developed a hypothesis abauintbchanism of learning and memory at the neuronal
level™. There are two forms of synaptic plasticity.
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1. Long term potentiation (LTP)
2. Long term depression (LTD)

Long term potentiation: LTP is a long-lasting enhancement and input sfgeicifsignal transmission between
two neurons that results from stimulating them $yonously. LTP induced by NMDARs (N-methyle-D-
aspartic acid receptors) and“Cin. AMPARSs (-amino- 3 hydroxy -5- methyl-4-isoxazolepropionicica
receptor) also play an important role in the ingucof LTP.

Long term depression: LTD can be defined as a long lasting decreasearsyimaptic response of neurons to
stimulation of their afferents following a long penhed stimulus. There are various receptors wtéchtrigger
the induction of LTD like NMDARs, mGIluRs etc.

The role of LTP in disease is less clear thanate in basic mechanisms of synaptic plasticity. wideer,
changes in LTP contribute to a number of neuroklgitiseases, like depression, Parkinson’s, epilewsl/
neurological pain®. Whenever role of LTD in Alzheimer disease is @ing. Shengt al. in 2012 reported
comprehensive discussion of synaptic changes asedaiith Alzheimer diseas®

There are various methods, to modulate synaptistipity and treat neurological disorders. We knibwat
many herbal plants have curative power and shoesapleutic benefits with low side effects. Manyiact
components like alkaloids, tannins, saponins, plsenmucilage, flavinoids, coumarins, anthraquingnes
anthocyanins etc (shown in table 1) present in dleptants. These active components can modulate the
synaptic plasticity.

Some medicinal plants lik&uduchi, Yashtimadhuk, Padma, Vacha, Shankhpushpi, Gugguli, Musta Arjun,
Amalaki, Ashwagandha and others are excellent herbs for solving dovenlttain cell degeneration caused by
Alzheimer and enhance the brain functiGhs

There are large numbers of plants that need tocamieed for their potential neuroprotective projestt This
will greatly help in identifying more active compuas with potential application for human. Thesprapches
hold promise for the treatment of various disorders

Table 1: Someimportant medicinal plants and their active components:

S.N. | Herbal plants Useful parts Active constituents
1. Allium sativum Bulb Sallylcysteine

2. Bocopa monniera Whole plant Bacosides A & B
3. Nicotiana tobaccum Leaves Nicotine

4. Withania somnifera Roots Withanolides

5. Ricinus communis Beans Ricinine

6. Salvia officinalis Leaves Monoterpenoid

7. Ginkgo biloba Leaves/bark Ginkgolides

9. Huperzia serrata Moss Huperzine

10. | Uncariatomentosa Bulbs Alkaloids

11. | Physostigma vennosam | Beans Physostigmine
12. | Acoruscalmus Rhizomes a-Asarone & Methyl isoeugenol

(Adapted from Jagdeep S. Dehal 2009)™
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