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ABSTRACT
Natural elements from nature along with their bioactive components are being extensively 
studied in recent times for their therapeutic efficacy in treating a variety of degenerative 
disorders. These diseases are specifically characterized by their progressive nature of dysfunction 
caused by gradual loss of function. Even though there is a shoot in technology and impressive 
breakthroughs in properly understanding neurodegenerative disorders, the progress and 
process in designing an efficient treatment were very few. In the process of prevention and 
therapy of neuropsychiatric diseases NDs. The use of natural products in the prevention and 
treatment of neurodegenerative disorders are known, though many clinical issues have been 
emerging regarding their usage pattern, primarily based on the lack of evidence of scientific 
evidence and also the proof of their efficacy and patient safety. Neurodegeneration is basically 
a myriad of various pathological processes, hence, targeting multiple mechanisms of action and 
neuroprotective approaches that include cell death prevention and restoring the function of 
damaged neurons must be focused on.

Keywords: Plant compounds, Neuropsychiatric diseases, Traditional medicines, Natural bioactive 
compounds.

INTRODUCTION

Conventionally, traditional plant compounds were used for the 
treatment of psychotic diseases. As time went by, after the conquer 
by globalization and modern medicine or ‘allopathy’, traditional 
medicines and methods were slowly forgotten.1 Though, in 
recent times, the importance and impact of traditional medicines 
were being figured out. Though quintessential traditional legacy 
need not an introduction, Aarts M et al. conducted a study and 
discovered that Glutamate is responsible for central excitatory 
neurotransmission found mainly in the survival of neurons, 
synaptogenesis and neuronal plasticity.2 Even though, higher 
than required concentrations of glutamate can lead to fatal 
neuronal dysfunction. Glutamate-induced neurotoxicity can 
be noticed in several neuropathological disorders, for instance, 
Alzheimer’s disease, Ischemic stroke, Parkinsonism, and spinal 
cord trauma.3 Thus, it was suggested after a few studies that 

neuroprotection against glutamate-induced neurotoxicity can be 
used as a therapeutic strategy to treat neurodegenerative diseases. 
As already known, Alzheimer’s disease AD is a progressive 
neurodegenerative disease where oxidative stress was observed 
as a major cause of the condition. Y. Matsuoka et al., conducted 
a study and found out that the source of oxidative damage in the  
brain actually leads to the condition.4 Various inflammatory 
responses originating in the CNS can be named as 
neuroinflammatory state due to the accumulation of glial cells 
by activation of the immune component. But in recent times, 
after the emergence of modern medicines, Non-steroidal 
anti-inflammatory drugs NSAIDs, opioid antagonists, cox 
inhibitors, NMDA receptor antagonists, and in very rare 
conditions, antibiotics too are being used. There are many factors 
contribute to neuropsychiatric disorder susceptibility which are 
depicted in Figure 1.5

Treatment
Rostom A et al. conducted a study and provided the result of 
importance of vigilance is each medication ingested and brought 
to the topic of undesirable effects caused by allopathic medicines 
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though they are immensely useful in treatment of pain and 
inflammation.6 Considering of importance of pharmacovigilance 
and better patient care and survival, traditional drugs are 
being brought back since they are known to have least no side 
effects when compared to allopathic medicines.7 In addition to 
their antioxidant effect, natural bioactive compounds namely 
phenolics, flavonoids, terpenoids, lignans, alkaloids and saponins 
have essential properties to modulate proper neuronal function. 
A Davalos et al. brought in the importance of various factors 
playing roles in the process of neuro-degeneration, free radical 
formation and the presence of reactive oxygen species ROS. 
Excess of these species in the body may lead to cumulative 
damage in cells resulting in increased oxidative stress.8

Neurons and the brain cells are selectively vulnerable and 
submissive to free radicals present and oxidative stress is found 
to be one of the main causes in late onset disorders. Oxidative 
damage caused by neuronal cells can be a reason for endogenous 
production of ROS, and the amyloid beta peptide may increase 
ROS production even more leading to further impairment 
of brain’s cellular structure. Amyloid beta is known to be the 
major component of senile plaques and is vastly engaged in the 
progression of neurodegenerative diseases. Molecules including 
phenolics act by inhibiting the initial propagation of oxidative 
chain reaction and in maintaining the brain’s chemical balance 
by acting upon the receptor function. M. A. Ansari et al. and 
C. Riviere et al. conducted a study and found out that these 

compounds hence prevent the aggregation and attenuate amyloid 
beta toxicity, oxidation of proteins and the process of apoptosis in 
primary hippocampal cultures.9,10 Elufioye TO et al., mentioned 
in his study that nature is the best chemist the universe has 
provided and it can hence effortlessly treat almost any medical 
problem faced by the mankind. Only if one closely watches the 
details being studied, it can easily cure any disease ever occurred. 
One WHO estimates that 80% of the population of some Asian 
and African countries presently relies on herbal medicine for 
various aspects of primary health care.11

Ayurveda, Unani and Siddha which are quintessential 
complementary and alternative systems of medicine provide 
a health care facility where more than 70% of the population 
exist in rural areas. Herbal medicine treatment for these 
neurodegenerative diseases is relatively less common the clinical 
setting in countries like USA and Europe.12 It has also become 
very popular in recent times because of their effect against 
these diseases by slowing down their gradual or sudden onset 
progression. Recently, since the importance of herbal medicines 
have been researched and benefits derived from various plants 
were found to be quite promising. These herbs are also very 
affordable for obvious reasons and can be easily available too. 
Patel K C et al. stated in his study that these herbal medicines are 
rising in use and also they are being studied to the root because 
of the least amount of side effects with their affordability and easy 
accessibility.13

Figure 1: Factors contribute to neuropsychiatric disorder susceptibility.5
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Lin MT et al., mentioned in his study the actual process of 
neuronal degeneration where it is progressive in nature which 
results in neuronal death. For example, Alzheimer’s disease, 
Huntington disorder etc. Considering the risk factors, most 
important factor would be aging which in turn was caused by 
the mutation of mitochondrial DNA and oxidative stress. There 
is major role by the etiology of any neuronal degeneration.14 
The neuronal degeneration is mainly caused by mutations of 
genes mostly located in completely unrelated gene entities. In 
most conditions, it is encoded with CAG nucleotide triplet that 
supposedly codes for amino acid glutamine. The repeated units of 
CAG nucleotide leads to a polyglutamine tract poly Q by which 
these diseases are known as polyglutamine diseases.15

The question arises where did polyglutamine emerged from and 
it is known that the extra glutamine residues are able to acquire 
toxic properties through variety of ways, including irregular 
protein folding and degradation pathways, altered subcellular 
localization and abnormal interaction with other cellular 
proteins. In recent times, some neurodegenerative diseases 
are classified into the class of diseases called as proteopathies 
and they are named so because they are linked systematically 
with aggregation of misfolded protein pigments.16 There are 
various Intracellular mechanisms occurring in the background 
of all neurodegenerative diseases and these are clearly Protein 
degeneration pathways. Parkinsonism and Huntington diseases 
and other major neurodegenerative diseases are very much 
linked with an accumulation of intracellular toxin proteins in the 
cytosol.17

There are various mechanisms revolving around neuronal 
degeneration which includes excitotoxicity which is one of the 
most valuable mechanisms to cause cell death in case of CNS 
disorders. A sudden over excitation of these receptors especially 
the NMDA receptors causes more influx of calcium ions due 
to the opening of ion channel and glutamate binding. As the 
accumulation takes place the buffering level increases which is 
considered to be the major consequence of neuron.18 Calcium is 
the known secondary messenger and the accumulation of these 
ions causes improper regulation resulting in cell death and it 
also triggers neuroinflammation which is a key component in all 
kinds of CNS disorders. Special components called as Glutamate 
antagonists takes up the main goal of inhibiting the binding of 
glutamate to NMDA receptors and hence the accumulation of 
calcium and thus excitotoxicity can be prevented.19

There are various Approaches for neuroprotection and it refers 
to the relative preservation and protection of neuronal structure 
and its functionality. It focuses mainly to prevent or slow the 
disease progression and secondary injuries by pausing or at the 
least manner, slowing the loss of neurons. Oxidative stress and 
excitotoxicity are two major processes that triggers the cell death 
of neuron but when combined, they have synergistic effects that 
are able to cause even more degradation than on their own. Hence, 

keeping a limit on excitotoxicity and oxidative stress would be 
considered as a very important aspect of neuroprotection.20

Excitotoxicity can be inhibited by various elements including 
estrogen, ginsenoside and progesterone. 17 beta estradiol regulates 
excitotoxicity by inhibiting those NMDA receptors and other 
glutamate receptors. Ginsenoside attenuates the excitotoxicity. 
Progesterone helps in prevention of secondary injuries in 
patients with traumatic brain injury and stroke. NMDA receptor 
modulation is done by Simvastatin which is neuroprotective 
as well as anti-inflammatory effects due to NMDA receptors 
modulation. Secondly, there is equal importance for Memantine 
and it inhibits NMDA induced excitotoxicity while still preserving 
and protecting a certain degree of NMDA signaling.21,22 Another 
very important process is Free radical scavenging by antioxidants 
wherein they play an important role in controlling the oxidative 
stress levels. They act by eliminating those reactive oxygen species 
which are supposedly the main cause of neurodegeneration. 
Some antioxidants which reduce the oxidative stress are:

Crocin which is a potent neuronal antioxidant. Fish oil containing 
n-3 polyunsaturated fatty acids which is known for the offset of 
oxidative stress and dysfunction of mitochondria. Minocycline, 
which is a semi synthetic tetracycline compound that can cross 
the blood brain barrier and was found to be very effective in 
treatment of Parkinson’s and Alzheimer’s disease. Resveratrol 
prevents the condition of these antagonistic oxidative stress by 
attenuating the hydrogen peroxide induced cytotoxicity and 
further intracellular accumulation of reactive oxygen species. 
Vitamin E which is most effective in alzheimers disease.23,24

The study also vividly talks about the importance of 
neuroprotection in traditional medicines. To begin with, the 
very known Indian medicine system, called The Ayurveda, is 
gaining greater and better deserved attention in recent times. 
Ayurveda is technically disease preventive and overall health 
promotive with least or no side effects and hence is gaining 
acceptance at a very large scale. There is a specific revitalization 
and enhanced rejuvenation treatment therapy in Ayurveda and 
is called the ‘Rasyanachikitsa’. Rasayana, which is the applied 
group of drugs that act inside the human body by modulating the 
neuro-endocrino and immune systems and is also a powerhouse 
of antioxidants. Pushpagandan P et al. and Brahma SK et al. 
conducted years long study on these medicinal plants and shows 
that these represents a great deal of untapped drug reservoir and 
a structural diversity of their internal molecules makes a very 
valuable source of novel essential compounds. Researches had 
earlier proved that certain non-nutritive chemicals obtained from 
plants namely vizterpenoids and flavonoids possess exemplary 
antioxidant properties. The unfortunate absence of effective and 
applicable pharmacological treatments in the system of modern 
medicine for the correction of neurodegenerative disorders may 
promote and enhance the growing interest of the population in 
the traditional medicines furthermore.25,26
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Wasik J et al. and Esenberg DM et al. made statements based on 
their study which includes the herbal extract to be considered as 
the traditional crude which can be then isolated and synthesized. 
Ayurveda points out, Alzheimer’s disease, affecting millions 
worldwide is an imbalance of the three components namely 
vaatha, pitha and kapha which are the three main components 
that holds the soul of the body. Medhya herbs such as, Convolvulus 
microphyllus, Centella asiatica, Bacopa monnieri, Acorus calamus 
and Celastrus paniculatus are known to be beneficial in cognitive 
disorders.27 Sing S et al. talks abouts the infamous Hemidesmus 
indicus, colloquially called the Indian sarsaparilla or anantmool. 
It is widely accepted and recognized in the folk medicine system, 
grown wealthy in parts of Orissa and is being used as a major 
ingredient in the Ayurvedic and Unani preparations against 
various diseases. The roots of anantmool is said to be having 
extra-ordinary antioxidant properties and various studies have 
reported memory enhancing potential.28

Kirtikar KR et al. and Ambikar DB et al. says about Trapa bispinosa, 
the floating herb which can be used as a nerve tonic and is proved 
to be neuroprotective which acts by the mechanism of reducing 
the antagonistic oxidative stress induced by D-galactose through 
the medium of activating glutathione peroxidases and catalases 
consequently reducing the lipid peroxide concentration.29

Gajare et al. have reported the exemplary neuroprotective effect 
of Bacopa monniera on lipofuscinogenesis and the fluorescence 
byproduct in the brains of D-Galactose induced aging process 
accelerated in mices. The study demonstrated efficiently that 
D-Galactose reacts with the amino group side chain of proteins 
and lead to the formation of amadori products which finally 
results in to advanced glycation end product or the AEGs, which 
are very rich sources of free radicals and cause oxidative stress 
by chemical oxidation of these AEGs. Proteins and lipids are 
essential macromolecules which when damaged by any source of 
aluminum, it results in the interference with functioning of various 
cell organelles like mitochondria and lysosomes making them less 
efficient in activity. The BM protects these macromolecules and 
thereby exhibits extensive neuroprotection. The conservation of 
endogenous antioxidants with the treatment of Bacopa monniera 
enzymes further indicated the neuroprotection from the free 
radicals induced toxicity.30

Vinutha B et al. brings out the fact that Withania somnifera 
has been in use for more than a span of 2500 years for treating 
various clinical conditions and its root extracts were shown to 
exhibit nootropic effects in mice and cause an inhibition of AchE, 
and this inhibition suggested indirect facilitation of cholinergic 
transmission which may be of enormous value in the process of 
neurodegeneration states associated with cholinergic associated 
deficiencies.31 Joshi H et al. brought out the importance of 
Centella asiatica, showed significant improvement in terms of 
learning ability and memory power and the study later reported 
significant reduction in the malondialdehyde MDA levels, with 

simultaneous decreased levels of glutathione. The increased levels 
of MDA further support the enormous potential of the herb.32 
Brahmi extracts, since ages had been protecting and preserving 
the neurons from the beta-amyloid induced death of major cells, 
but not the glutamate induced excitotoxicity. This mechanism of 
neuroprotection was probably, due to the herb’s ability to suppress 
cellular stage of acetyl-cholinesterase activity but not in the case 
of inhibition of glutamate mediated toxicity says Stahl SM et al. in 
his study about Brahmi extracts.33

Rutvi H Vekaria et al. brought into light the facts about coriander 
where it can improve the circulation to head part and thereby 
improving mental health, concentration and memory capabilities. 
There are various other studies that showcase the importance of 
traditional medicine in curing neurodegenerative diseases. Zanoli 
P et al. talks about Acorus calamus which contains the active 
ingredient Asarone belonging to the phytochemical group of 
monoterpene and brings out the important activity status which 
includes sedative property, memory power enhancer etc.34-36 
Nalini K et al. in her study on traditional medicine, studied about 
Centella asiatica which contains the active ingredients namely 
Asiaticoside, Centelloside, Madecassoide and Asiatic acid all 
belonging to the phytochemical group called the triterpenoid 
saponins which can act brilliantly as brain tonic, cognition and 
anti-anxiety agents.37,38

Clitoria ternatea is a reputed and used drug in the well-known 
Indian system of ayurveda. Vyawahare et al., in a study, reported 
the effects of alcoholic root extract of CT on scopolamine 
induced memory disturbance using radial arm maze. The study 
later reported significant prevention of the idiopathic memory 
disruption, and thereby their validated traditional claim.39

Panax ginseng is yet another traditionally medicinal plant 
that has been in use since time immemorial to fight diseases 
including neurodegenerative conditions linked with aging says 
Limpeanchob N et al. in their study about herbal remedies. A 
while later Limpeanchob proposed his study, Kennedy DO et al. 
show that animals when treated for disorders with either ginseng 
extract or preparations containing ginseng claimed to improve 
learning ability and memory power. The Wang et al. documented 
the recorded dose dependent reduction in the β amyloid 
deposition or glutamate induced excitotoxicity and followed by 
neuron death.40,41

Kumar V et al., a scientist of Indian origin and his team once 
focused on Coridalis longa with its active constituent being 
protropine which belongs to the phytochemical group of 
alkaloids. They had focused on the structures and found it has 
anticholinesterase and anti-annestic properties. He, had also 
studied about Curcuma longa, which is very similar to Corydalis 
longa, as it’s the same family and it has been in household 
usage since time immemorial. Curcumin, found in the basic 
Indian spices including turmeric and chilli pepper has the most 
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appreciated activity of protection against synaptic dysfunction. 
Hence it clearly shows that daily intake curcumin can be  
extremely beneficial by all means.42-44 Joseph J A et al., studied 
about Emblica officinalis and observed its active constituent which 
is Vitamin C hence the plant containing valuable ascorbic acid 
and phyllembin belonging to the phytochemical group of vitamin 
polyphenol exhibiting tremendous anti cholinesterase activity. 
Gupta P et al., studied about the essential memory enhancing 
agent used in the treatment of dementia which is betaine, 
sankhapushpine and evolvine containing active phytochemical 
group of alkaloids named the Evolvulus alsinoides.45,46

Chandrasekaran K et al., studied and proposed his findings on 
one of the most appreciated traditionally benefitting called Ginko 
biloba. Belonging to the family of Ginkgoaceae, it has got various 
colloquial names called ginkgo or gingko and also is known as 
maidenhair tree. This species of maidenhair trees are actually 
native to China. Ginkgo biloba dates back to over 290 million 
years ago from where it first appeared. Traditionally, it has been 
used vividly as a part of Chinese medicine for centuries wherein 
the leaves are used to treat brain, circulatory and respiratory 
conditions. Other than leaves, the nuts can be used for cough, 
fever, diarrhea, toothaches and even for gonorrhea. In recent 
times, there had been studies showing various other health benefits 
of Ginkgo biloba and is being sold in the market commercially 
as supplements for memory support, brain health and weight 
loss. Out of which, it has gained wide popularity regarding 
boost of weight loss. Other infamous benefits of Ginkgo are that 
consuming an amount of Ginkgo 30 to 60 min to sleep have 
shown to help reduce stress, enchance relaxing ability and induce 
sleep.47,48 Glycorrhiza glabra was found to improve learning ability 
and memory especially on scopolamine induced neurogenerative 
disorders. Belonging to the phytochemical group of triterpenoid 
saponins and containing the active constituent of Glycyrrhizin, it 
is a herbaceous perennial legume having enormous other health 
benefits. It is commonly known as Liquorice or Licorice native to 
Western Asia, Southern Europe and North Africa. It has been in 
use as a herbal medicine since ages owing to its anti-cancerous, 
antiviral and anti-inflammatory properties.49,50

Nalini K et al. once did a study pairing up with Sakira MR et al. 
about the action of Huperzia serrata containing active ingredients 
namely Huperzine A and B with their phytochemical alkaloids 
acting on the neuromuscular systems related to cholinesterase 
activity.51-53 Llexpara guariensis has memory enhancing activity 
with its core ingredients being chlorogenic acid, caffeine, 
theophylline and theobromine with theobromine quercetin and 
kaemferol. It also has it phytochemical group of polyphenols, 
xanthines and flavonoids says Rui DS et al. in a study conducted 
in 2003.54,55

Magnolia officinalis, as the name suggests is a species of Magnolia 
native in the mountains, hills and valleys of China. Scientist Lee 

H et al. once conducted a study on the family Magnoliaceae and 
observed that it can be used for the treatment of various neural 
disorders including neurosis, anxiety, stroke and dementia.56,57 
Liu RH et al. did a study about Uncaria rhynchophylla with its 
active constituents observed to be Rhynophylline, Corynoxeine, 
Isorhynchophylline and isocorynoxeine with its vast 
phytochemical group of alkaloids and provided the database as 
these herbs are neuroprotective in nature particularly against 
ischaemia induced neuronal loss.58-60

CONCLUSION

Therapeutic efficacy of products of natural source and their 
bioactive compounds to be neuroprotective in nature has been 
in support by number of researches and studies in recent times. 
The need for natural compounds and their essential bioactive 
compounds are found to be exponentially increasing for the 
purpose of prevention and treatment of various neurodegenerative 
disorders without causing harmful adverse effects with regard 
to the current pharmacovigilant population. Considering the 
complex functional pathways found in neurodegenerative 
disorders, preventive methods and therapeutic approaches have 
a consistent and ever-lasting role to play. Hence, it is of utmost 
importance to develop innovative methods and techniques, for 
instance, nanotechnology, for an accurate and intact delivery of 
natural drugs into the systemic circulation.
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