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ABSTRACT

Neuroinflammation is a characteristic sign of a wide variety of neurodegenerative diseases, including Alzheimer’s and
Parkinson's, amongst others. Microglia, which are native immune cells found in the brain, become activated very quickly in
response to a brain infection or injury. When microglia become overactivated, their production of pro-inflammatory and
cytotoxic chemicals can become unregulated and uncontrolled, which is the primary cause of neuroinflammation. Microglia are
principally responsible for neuroinflammation. As a result, the investigation of novel approaches to reduce neuroinflammatory
reactions is an essential component of neurodegenerative disease treatment. In the research of brain inflammation, bacterial
lipopolysaccharide is frequently used. This compound is responsible for the initiation of a number of significant cellular
processes that significantly contribute to the pathophysiology of neuroinflammation.
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l. INTRODUCTION

The brain is amazing in that it has the ability to
switch gears, to use a metaphor. During wakefulness, the
brain is primarily focused on cognitive and behavioural
activities, whereas during sleep, it shifts its attention to
homeostatic functions[1]. The remarkable improvements
in medical care and scientific research have led to a
significant rise in the average longevity, which is
projected to approach 120 years by the year 2050[2].
Along with the proportion of elderly people in the
population, the prevalence of age-related ailments
including neurological conditions is expected to
skyrocket[3].

Alzheimer's disease (AD), the most common
form of dementia, is responsible for between 50 and 60
percent of all instances of the disease. Alzheimer's
disease (AD) affects approximately forty percent of the
elderly population that is above the age of 85, and the
prevalence rate of AD increases with age[4]. Patients
who have Alzheimer's disease have a decline in their
cognitive ability and a loss of short-term memory in the
disease's early stages. As the disease progresses, patients
have difficulty communicating and thinking coherently;
in addition, they lose the ability to remember things that
occurred in the distant past. Patients who have reached
the late stage of the disease require care around the clock
due to symptoms such as impaired language skKills,
depression, hostile attitude, and psychosis[5].

Alzheimer's disease is characterised
pathologically by the presence of senile plaques, also
known as SPs. Extracellular beta-amyloid (A) deposits
can be found encircled by dystrophic neurites and
microglia. -secretase and -secretase perform a step-by-
step cleavage of amyloid precursor protein (APP), which
results in the production of A [6]. Alzheimer's disease
(AD) patients either have an increased production of A
or a decreased clearance of A, both of which contribute
to A accumulation in the brain. Patients with Alzheimer's
disease who have mutations in the APP gene (also
known as familiar AD) produce an abnormally high
amount of the protein A. This is linked to an earlier
onset of the disease (in the 30s). In the brain, the
monomeric form of A that is soluble can self-aggregate
into A oligomers, which can contain anywhere from two
to six A peptides [7]. These A oligomers are more
harmful to cells than the monomeric or fibrillar form [8].
According to the amyloid hypothesis [6, therefore], the
fundamental source of the development of Alzheimer's
disease is an excessive amount of toxic A. In particular,
the quantities of A oligomers play an important part in
the development of Alzheimer's disease [9], and are
connected with the degree of cognitive impairment in
people who have Alzheimer's disease. When A
oligomers form, oxidative stress and inflammation are
produced, both of which contribute to synaptic

dysfunction [10]. A recent study concluded that A is
responsible for the death of neurons because it binds to
nuclear factor of activated T cells receptors (NGFRs)
such as p75NTR and activates the c-Jun N-terminal
kinase signal downstream of these receptors. In addition,
stimulating the N-methyl-D-aspartate (NMDA)-type
glutamate receptor (NMDAR) can cause oxidative stress
and loss of synaptic connections [11]. However, A
oligomers bind to and control these channels
presynaptically —at glutaminergic and gamma-
aminobutyric acid-ergic synapses [12][13]. P/Q current
is essential for neurotransmission and synaptic plasticity.
Inside neurons, hyperphosphorylated tau
proteins can form paired helical filaments (PHFs), which
are referred to as neurofibrillary tangles (NFTs) [14].
NFTs are yet another destructive component of
Alzheimer's disease. By attaching to microtubules, the
tau protein, which is typically located in neurons, is able
to maintain the microtubules' stable state and contribute
to their assembly. On the other hand, defects in tau
hyperphosphorylation significantly reduce the protein's
affinity for microtubules, which results in the buildup
and creation of PHFs [15]. When Wnt signalling is
downregulated as a result of binding to the Frizzled
receptor, which is a Wnt protein acceptor [16],
neurotoxic hyperphosphorylated tau proteins, also
known as NFTs, are generated. The significance of
NFTs in the aetiology of Alzheimer's disease is
confirmed by a report that demonstrates a link between
the amounts of hyperphosphorylated tau protein in
cerebrospinal fluid (CSF) and the degree of cognitive
impairment in people who have Alzheimer's disease.
[17]. A is responsible for inducing both the
phosphorylation of tau protein and the aggregation of tau
into [18]. Both of these processes are critically crucial in
neurodegenerative disorders. Tau phosphorylation is
another factor that can decrease the death of A-induced
cells [19]. The concept that tau phosphorylation is
essential to the development of A-induced Alzheimer's
disease is given more support by these findings.
Acetylcholinesterase (AChE) inhibitors are the
type of Alzheimer's disease medication that is currently
available on the market the most frequently. The
quantity of acetylcholine (ACh) that is present in the
brains of Alzheimer's disease (AD) patients has been
shown to have an inverse relationship with the severity
of dementia that these people experience [20]. A number
of AChE inhibitors, including tacrine, donepezil,
rivastigmine, and galantamine, have all been the subject
of research into their possible use as pharmacotherapies
for Alzheimer's disease[21].AChE inhibitors are able to
improve the quality of life for those who have
Alzheimer's disease, but they do not slow or stop the
progression of the disease. As a consequence of this,
there is an urgent need for innovative therapeutic drugs
that are capable of blocking the processes that cause
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disease [2 2].For the treatment of Alzheimer's disease
(AD), the NMDA receptor antagonist memantine has
been given approval by the Food and Drug
Administration (FDA) of the United States [23]. Patients
with Alzheimer's disease (AD) ranges from moderate to
severe gain significantly from taking this medication in
terms of their ability to operate linguistically and
cognitively in general [24,25].

People have been seeking treatment for their
health issues using natural therapies for a very long time.
63% of all medications were derived from natural
sources between the years 1981 and 2006 [30], which
can be attributed to the advances made in the processes
of extracting and isolating natural substances as well as
the efforts made to develop natural products as
prospective therapeutics. There has been a significant
amount of research conducted with the goal of locating
and producing natural anti-AD agents [26].

Isolation of galantamine from both the bulbs
and the blooms of snowdrops Because of the plant's
inhibitory effect against AChE, the Food and medication
Administration (FDA) has given Galanthus woronowii
(Amaryllidaceae) approval as an anti-AD
medication.[27]. Numerous studies have been conducted
on Alzheimer's disease to investigate the anti-
degenerative effects of ginsenosides and other terpenoids
found in Panax ginseng (Araliaceae)[28]. It is more
likely that one of these molecules will be found to have
anti-AD activity if terpenoids are considered to be the
natural product group that is both the largest and most
diversified in terms of their composition[29-32] This
article explores the possibility of using terpenoids, also
known as terpenes, as therapeutic agents in the treatment
of Alzheimer's disease[33]

1.1 Terpenoids

Terpenoids can be found in a wide variety of
creatures, including plants, bacteria, fungus, mammals,
marine life, sedimentary rocks, and oils [34]. These
substances are natural chemicals that have been
generated through the process of biosynthesis; they are
structurally diverse and are frequently referred to as
"terpenes." Terpenoids are compounds that have an
integral number of C5 units and are formed from the
basic branch C5 unit isoprene (2-methyl-1,3-butadiene)
[35-36] The name "terpenoid" refers to a molecule that
has an integral number of C5 units. Terpenoids are
comprised of a wide variety of different structural
subtypes, each of which confers a specific set of
biological effects on the larger group of molecules that
they belong to [37-38]. These effects include the creation
of cell membranes, the transmission of signals,
immunomodulation, the regulation of inflammation,
antioxidation, and the inhibition of many enzymes[39-
40]

Terpenoids and the semisynthetic derivatives of
terpenoids have the potential to be useful

neuroprotective medicines in the treatment of a variety
of neurological and cognitive disorders. Celastrol,
ginsenosides, oleanolic acid, ursolic acid, asiatic acid,
erythrodiol, and several triterpenoid saponins have been
investigated for years and have shown efficacy in
protecting the brain against processes including
neuroinflammation and oxidative stress [5,6]. Other
triterpenoid saponins have also shown efficiency in
protecting the brain against these processes. In recent
years, there has been an increased level of interest in a
variety of other compounds, such as lupeol, rosmarinic
acid, resveratrol, betulinic acid, pomolic acid, maslinic
acid, uvaol, tormentic acid, and erythrodiol [5].

These compounds can exist as free compounds,
conjugates, or saponins (containing one or more sugar
units) and can be found in higher plants, including
common edible and nonedible plants. [5,7,8] These
compounds can be found in higher plants. Memory and
cognitive function have both been shown to be improved
with the usage of these terpenoids, which have been
utilised in traditional medicine for millennia. Some of
them are now undergoing preclinical or clinical testing,
while others are already authorised for use in human
patients. Terpenoids have a wide variety of structures
and activities, which has prompted interest in
researching the commercial application of these
molecules. This attention highlights the practical
significance of terpenoids as alternative therapies for
psychiatric diseases.

Psychiatric disorders are characterised by
recurrent patterns of altered behaviour that are associated
with considerable emotional suffering or functional
deficits in daily life. This class of pathology can be
distinguished from other neurological disorders due to
the modifications in behaviour and mental state that are
typical of those associated with malfunction and
structural damage of the central nervous system. In this
review, we made use of the references for some of the
major types of illnesses that are detailed in the
Diagnostic and Statistical Manual of Mental illnesses
(DSM) [9], which is the most frequently used system for
classifying psychiatric diseases and standardising the
diagnostic criteria for them. Multiple pathophysiological
factors, such as oxidative stress, mitochondrial
dysfunction, neuroinflammation, neuronal degeneration,
and synaptic loss, have been linked to the development
of psychiatric illnesses [10].

Octocorals, a subclass of sessile invertebrate
animals that include soft corals, sea pens, and blue
corals, are the most prolific source of terpenoids in
marine ecosystems where plants do not exist. Octocorals
produce terpenoids by a process known as octocorral
terpenoids.
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Figure 1: Role of Terpenoids in Neuro disease

I1. PHYTOCHEMICALS IN
COSMETICS: TERPENOIDS

The complex pathogenic mechanisms of
Alzheimer's disease (AD), which is a neurodegenerative
illness that worsens with age and is responsible for the
majority of instances of dementia, are not completely
understood. In addition to the genetic and environmental
factors that are thought to play a role in the aetiology of
Alzheimer's disease (AD), researchers have put forward
a number of hypotheses in an effort to explain this
complex disorder. The hypotheses that have received the
most attention are the A cascade hypothesis, the tau
hypothesis, the inflammation hypothesis, the cholinergic
hypothesis, and the oxidative hypothesis [21]. Because
the extracellular deposition of A peptides as senile
plaques (SP) and NFTs will result in neuron loss,
vascular injury, and dementia [22], the A cascade
hypothesis proposes that A peptides are the causative
agent in Alzheimer's disease (AD). NFTs are primarily
composed of tau protein, which is a microtubule-
associated scaffold protein that is concentrated in the
axons of neurons. They are regarded as another
intracellular characteristic of Alzheimer's disease (AD).
Aggregation of it causes damage to axons, which in turn
leads to neurodegeneration [23]. In recent years, the
inflammatory hypothesis has emerged as a leading
candidate for the next major pathology associated with

Alzheimer's disease (AD). This idea involves a
prolonged immunological response in the brain.
Continued activation of immune cells in the brain, such
as microglia, leads to the creation and release of a large
number of proinflammatory cytokines, which not only
results in the death of neurons but also makes it easier
for both amyloid beta and tau disorders to develop [24].
Damage to cholinergic neurons is a key pathogenic
change that has been largely regarded as a correlation
with cognitive impairment in people with Alzheimer's
disease (AD). Therefore, according to the cholinergic
hypothesis, a malfunction of cholinergic neurons in the
brain is a significant contributor to the cognitive loss that
occurs in Alzheimer's disease [25]. The fact that
cholinesterase inhibitors are a therapy option for
Alzheimer's disease lends credence to this notion. It has
also been found that oxidative stress plays an important
part in the aetiology of Alzheimer's disease. Direct
supporting evidence has indicated that Alzheimer's
disease is always accompanied by high cellular oxidative
stress in the brain. This is caused by the increased
generation of free radicals, increased lipid peroxidation
and decreased polyunsaturated fatty acid, increased
protein and DNA oxidation, as well as the accumulation
and aggregation of A, which also induces oxidative
stress [26]. Direct supporting evidence has indicated that
this is always the case.
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Figure 2: Types of Bioactive

2.1 Terpenoids Compounds
2.1.1 Neuroprotective Strategies for AD

Because there is a significant body of evidence
demonstrating that the buildup of AD is the fundamental
causal factor in the pathogenesis of Alzheimer's disease
[27], reducing A has become the primary strategy in the
development of new therapies for Alzheimer's disease
[28]. However, it is possible that effective Alzheimer's
disease therapy regimens will require the concurrent
application of more than one neuroprotective drug.
Several molecular targets that are mediating the
pathophysiological processes that are occurring in
Alzheimer's disease have been identified as a result of
meticulous investigation of these processes. These
targets could be used as a guide in the creation of
neuroprotective techniques that have the potential to
provide significant yields [29]. Possible neuroprotective
strategies concentrate on the regulation of detrimental
intraneuronal mechanisms that are induced by A and
other toxic stimuli. This is accomplished by specialised
interaction with a variety of neuronal targets [30]. The
discovery of small molecules that can block A
interactions with its extracellular and intracellular targets
[31], minimise stress kinase signalling cascades [32],
prevent caspase activation [33] and pro-apoptotic protein
expression [34], inhibit excessive tau protein
phosphorylation [35], counteract cholinergic function
loss [36], promote the trophic state and neuron plasticity
[37], and hinder reacquaintance [38] are all examples of
practical neuroprotective approaches It is important to
note that the neuroprotective agents demonstrate their
effects in more than one way, which is the case with
some of the agents. This is especially relevant when
considering combinations and extracts of natural items
that contain more than one bioactive ingredient.
Therefore, the neuroprotective effects that can be
obtained from combinations and extracts of natural
products are always multidimensional, and they offer an

advantage for the treatment of AD in comparison to the
use of a single ingredient. Additionally, the additive or
synergistic action of crude extracts or mixtures can
eliminate some of the side effects associated with the
predominance of a single xenobiotic compound,
providing a more comprehensive spectrum of activity
and minimising the chances of pathogens developing
resistance [41]. This action can be accomplished by
combining the effects of multiple xenobiotic compounds.
2.1.2 Neuroprotective Effects from Natural Products

It has been demonstrated that natural products
can perform neuroprotective effects through virtually all
of the many molecular mechanisms described in the
previous paragraph[42]. The observed neuroprotective
effects, when focusing on the mixtures and extracts of
natural products, have typically been recognised as being
obtained through anti-oxidative or anti-
neuroinflammatory activities, preventing the aggregation
of A and tau protein, as well as enhancing cholinergic
signalling[43]. In addition, it has been found that these
effects can be obtained by enhancing cholinergic
signalling. There is sufficient evidence to support the
hypothesis that the start and course of Alzheimer's
disease (AD) could be slowed down or possibly avoided
by using natural ingredients[44].
2.2.1.1 Monoterpenes

Monoterpenes are compounds that have several
beneficial properties, including the ability to inhibit the
growth of cancer cells and fight bacteria[45]. Effects that
are antifungal5 and antinociceptive4 (which mean they
reduce sensitivity and pain) are also included among its
attributes. You most likely already have some
experience with monoterpenes derived from essential
oils. These are light hydrocarbons that are soluble in
alcohol or an oil. Their structure consists of two units of
isoprene (C10H16), thus they aren't very dense. Essential
oils that have been pressed or distilled frequently contain
monoterpenes[46].
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The most well-known examples are linalool (a
monoterpenol) from lavender essential oil and geraniol
(a monoterpenol) from rose or geranium essential oils.
Both of these examples come from essential oils[47].
2.2.1.2 Sesquiterpenes

Three isoprene units make up sesquiterpenes
(C15H24). still sufficiently light to be distilled into the
essential oils, the molecules are. The most prominent
members are beta-bisabolene (basil and oregano) and
farnesol (jasmine, rose, ylang-ylang)[48].

Antifungal, antibacterial, anaesthetic®,
antioxidant,  anti-inflammatory’, and  deodorant
characteristics are all possessed by sesquiterpenes[49].
2.2.1.3 Diterpenes

Diterpenes are made up of four C20H32
isoprene units. The molecule is too heavy to be distilled,
and when they are present at all, diterpenes are typically
found in resinoid essential oils. Ginkgolides are
diterpenes taken from the leaves of Ginkgo biloba®. They
are used in pharmacies in cardiovascular treatments
medications for the treatment of migraines, and
medications for the prevention of dementia and
Alzheimer's disease. Diterpenes from coffee called
cafestol and kahweol have anticancer effects[50].
2.2.1.4 Triterpenes

They are made up of 6 C30H48 Isoprene units.
Triterpenes are the source of steroids, and saponins
(plant-based surfactants) can be classified as triterpene
or steroid derivatives[51].

The most notable member of this category is
squalene. Since squalene has a poor shelf life and a high
lodine value, it is hydrogenated to create squalene, a
highly popular emollient that most of you use in your
cosmetics[52]. Squalene can be made from whale liver
oil, amaranth, wheat germ, or olive oil. This group
includes all those great phytosterols found in plant oils
and extracts. They have anti-inflammatory, anti-aging,
and antioxidant effects. The most notable members of
this category are stigmasterol, campesterol, and

stigmasterol. They can be found in unprocessed plant
oils such olive oil, macadamia oil, soybean oil, wheat
germ oil, and rice bran oil[53].
2.2.1.5 Tetraterpenes

Carotenes stand in for these. Tetraterpenes
(C40H64) are made up of 8 isoprene units. These
molecules are large and prominently coloured.
Tetraterpenes include lycopene (found in tomatoes) and
crocin (found in saffron). They have photoprotective®?,
antioxidant®, and anti-inflammatory activities in skin
care[54][55]
2.2.1.6 Polyterpenes

Many isoprene units make up Polyterpenes. The
most noticeable member of this group is natural rubber.
Another Polyterpenes is latex, which is produced in the
vesicles of laticifers (plants that produce latex)[56]
These do not matter for our needs. Only when using
specific plant oils (like avocado oil) in your formulations
should you be concerned about potential latex
allergies[57].

I11. PLANTS WHICH CONTAIN
TERPENOIDS

All plants create a wide variety of terpenoid
compounds, which can act as phytohormones,
instruments for protein modification, antioxidants, and a
variety of other functions. There are several hundred
different terpenoids[58][59].

The synthesis of terpenes requires a number of
different building blocks, the most important of which
are the isopentenyl diphosphate (IPP) unit and its isomer,
dimethylallyl diphosphate (DMAPP)[60].Terpenes are
found in high concentrations in the leaves, flowers,
stems, and roots of higher plants such as citrus, conifers,
and eucalyptus. These terpenes have antimicrobial and
antifungal properties[61].

Figure 3: Terpenoids extract from different herbs for medicament of Neuroprotective agent Cannabis
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IV. CANNABINOIDS &
ENDOCANNABINOIDS SYSTEMS

Since ancient times, humans have been aware
of both the recreational and pharmacological benefits
associated with marijuana. The first source that provides
evidence of the beneficial effects of marijuana for
medical purposes is a Chinese medical manual that dates
back to about 2700 B.C. [62]. In the most recent
decades, the scientific community has increased its
examination of the chemical properties of the major
actives in marijuana extract; however, in recent years,
the attention has been concentrated on understanding the
biological mechanism involved in their myriad effects
[63]. Marijuana, also known as Cannabis sativa, includes
around 500 unique chemicals, 120 of which are classed
as phytocannabinoids and have a variety of chemical
structures as well as pharmacological effects [64].
Cannabinol (CBN) and cannabidiol (CBD) were the first
compounds to be isolated from marijuana extract in the
year 1940 [65]. This was followed by the isolation of the
primary psychoactive component of marijuana ()-trans-
9-tetrahydrocannabinol (9-THC or THC) in the year
1964 [66]. The discovery of the endocannabinoid system
in the early 1990s [67] is regarded as a watershed
moment in the more recent annals of medical marijuana's
application as a treatment for a variety of conditions. A
number of years later, the isolating, cloning, and
expression of the CB1 receptor was followed by the
characterisation of the CB2 receptor [68]. Both of these
receptors are connected to the pathway for signal
transduction that is mediated by Gi/o proteins[69]. In
recent years, several other receptors have been
associated as part of the endocannabinoidergic system.
These receptors were able to modulate the effect of
phyto- and synthetic cannabinoids and endogenous
ligands. These receptors include the orphan G protein-
coupled receptors GPR3, GPR6, GPR12, and GPR55
and the nuclear hormone peroxisome proliferator-
activated receptors (PPARS) [70,71]. Both the peripheral
and the central nervous systems contain an expression of
the CB1 receptor, which can be found in a presynaptic
location the majority of the time. Cannabinoids are
known to have a number of physiological effects, some
of which include an impairment in the formation of
short-term memory, altered motor activity, and anxiety
[72]. The distribution of CB1 in the brain is consistent

with these effects. The hippocampus, areas of the cortex,
and the cerebellum have all been found to contain a
significant amount of CB1 receptors. Only lately have
studies shown the presence of CB1 receptors in
astrocytes [73][74]. These investigations found that
activation of CB1 receptors was associated with an
increase in calcium uptake and release of glutamate. On
the other hand, the CB2 receptor is mostly expressed in
the cells and tissues of the peripheral immune system.
CB2 has been found in the neurons of the ventral
tegmental area and the hippocampus region of the brain
[75]. However, its presence in the brain is extremely
scarce in comparison to that of CB1. Nevertheless, it
appears that CB2 plays a significant part in the functions
of macrophages and microglia [76,77]. When microglia
are activated, there is a significant rise in the expression
of CB2, and activation of CB2 leads to a reduction in the
synthesis of chemicals that promote inflammation [78].
The discovery of endogenous substances that were able
to modify cannabinoid receptors was yet another
significant step in the process of elucidating the brain's
cannabinoidergic  system. The arachidonic acid
derivatives have received the greatest research and have
been the most thoroughly characterised. N-
arachidonoylethanolamine (anandamide or AEA) and 2-
arachidonoylglycerol (2-AG) [79]. Endocannabinoids
are distinguished from other cannabinoids in that they
are not stored in vesicles and instead are generated
postsynaptically on demand [80]. Endocannabinoids are
released in the synaptic cleft from the postsynaptic
neurons, as shown in figure, which reported a schematic
picture of the endocannabinoidergic system at the
neuronal level[81]. They do this by interacting with the
cannabinoid receptors that are found on the presynaptic
neurons and so negatively influencing the release of
GABA and glutamate [82]. The half-lives of anandamide
and 2-AG are exceptionally short. Following their
production in the synaptic cleft, these chemicals undergo
re-uptake and are hydrolytically inactivated by the
integral membrane enzymes fatty acid amide hydrolase
(FAAH) and monoacylglycerol lipase, respectively
(MAGL) [83][84]. Memory, memory acquisition, and
memory consolidation processes like long-term
potentiation are all affected by the release of anandamide
and 2-AG in the brain [85]. This is an extremely
remarkable finding[86].
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Figure 4: The endocannabinoidergic system in the brain is depicted below in a schematic form foryour viewing
pleasure. A possible distribution of endocannabinoid receptors across the neurological and glial systems is
presented here. Both pre- and postsynaptic neurons have been found to have enzymes that are involved in the
manufacture and breakdown of endocannabinoids.In GABAergic neurons and glutamatergic neurons, respectively,
activation of presynaptic CB1 receptors has the effect of negatively modulating cell calcium influx as well as the
release of GABA and glutamate neurotransmitters. Instead, activation of CB1 receptors in astroglia results in a
positive modulation of calcium influx as well as glutamate release. In microglia, activation of the CB2 receptor has a
suppressive effect on the production of TNF and ILs. AA stands for arachidonic acid, 2-AG for 2-acylglycerol, AEA
for anandamide, PPARs for peroxisome proliferator-activated receptors, FAAH for fatty acid amide hydrolase,
MAGL for monoacylglycerol lipase, mGIuR for metabotropic glutamate receptors, ILs for interleukins, and TNF-
for tumour necrosis factor alpha.

4.1 Turmeric

The poor bioavailability of curcumin is a key
critique [86], despite the fact that it has various positive
effects on health. Low absorption, quick metabolism,
chemical instability, and swift clearance from the system
are some of the possible explanations that have been
suggested [87]. According to the findings of a number of
research conducted on animals, around 90% of ingested
curcumin is removed in the faeces. In an effort to find a
solution to this issue, numerous approaches have been
explored and tested to increase the bioavailability of
curcumin. A few examples of adjuvants include piperine,
liposomal curcumin, curcumin nanoparticles,
phospholipid complexes, and structural analogues of
curcumin such as turmeric oil [88]. As a direct
consequence of these efforts, higher blood
concentrations have been spotted. On the other hand,
substantial human clinical tests contrasting the
therapeutic potencies and pharmacodynamic responses
of these more bioavailable versions to those of
traditional curcumin have not yet been carried out. In
addition, the serum concentrations that are necessary to

achieve a certain clinical or biological effect have not yet
been discovered. This is something that needs to be
done. It is the piperine component of black pepper that is
responsible for its pungent flavour. Piperine is an
alkaloid that is mostly found in the Piper nigrum plant. It
has been demonstrated that piperine can boost the
bioavailability of curcumin [89]. Piperine inhibits the
activity of the enzyme UDP-glucuronyl transferase in the
liver, which in turn reduces the quantity of curcumin that
is glucuronidated. In addition, due to the action of this
system, curcumin can be consumed by the body [90].
Animals and mice were given an oral dosage of 2 g/kg
curcumin together with 20 mg/kg piperine at the same
time during an in vivo experiment [91]. The relative
bioavailability of curcumin was increased by a factor of
1.54 in rats and by a factor of 20 in healthy individuals.
Although the increase in curcumin bioavailability was
greater in humans than in rats, the amount of curcumin
that was consumed by rats was significantly larger than
that which was consumed by humans. In a different
clinical trial, healthy human volunteers were given daily
doses of 2 grammes of curcumin and 5 milligrammes of
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piperine. According to the findings of the study [92],
absorption was increased by a factor of two hundred
percent when piperine was combined with curcumin
during administration. In the study conducted by Zeng et
al. [93], the authors investigated the effect of piperine
pre-administration on the oral bioavailability of
curcumin. For the purpose of this study, rats were given
20 mg/kg piperine first, followed by 200 mg/kg
curcumin at intervals ranging from 0.5 to 8 hours
following the piperine treatment. The rats that received
piperine before the curcumin displayed a statistically
large increase in the curcumin oral bioavailability,
particularly at 6 h following the administration of
piperine, with AUCO-t increasing 97-fold [94]. This was
in comparison to the rats that received pure curcumin as
their treatment. According to the findings of the
aforementioned investigations, it has been discovered
that administering natural chemicals like piperine,
quercetin, resveratrol, and silibinin in conjunction with
curcumin results in an increase in the amount of
curcumin that is absorbed by the body. This is a
potentially cost-effective method for increasing the oral
bioavailability of curcumin and further exploring its
potential use in the development of innovative drug
delivery systems [95].

The distribution of curcumin by means of
nanocarriers is one of the most effective methods for
increasing curcumin's solubility and bioavailability
while simultaneously shielding it from the hydrolysis-
induced inactivation that can occur otherwise. The long-
term retention and circulation in the body was a primary
priority for some nanocarriers, whereas the intracellular
release mechanisms and cellular delivery was the
primary focus for others. In these conditions, curcumin
is made more soluble by becoming entrapped in
hydrophobic pockets, the primary mechanism for this
occurring being hydrophobic interactions.[96] Because
the fluorescence of curcumin is increased when it is
solubilized in any of these systems, determining how
well it binds may be accomplished with relative ease.
Because of their biocompatibility, these systems may be
successfully examined for anticancer activity in cancer
cells and in vivo systems. It has been observed that
increased curcumin bioavailability leads to significant
increases in anticancer activity. It has been demonstrated
that curcumin liposomal formulations are the most
effective method for boosting curcumin bioavailability
in cells [97], and products that are based on liposomal
formulations are currently in the process of being
commercialised. The size, surface area, charge, and
hydrophobic nature of the nanocurcumin particles
contribute to its efficacy, making it superior to native
curcumin [98] and regarded as an acceptable target for

employment as a medication in comparison to normal
curcumin. This characteristic is particularly important in
the battle against infectious diseases that are brought on
by intracellular infections [99].
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Figure 5: The most common kinds of curcumin
nanocarriers, the structure of the blood-brain
barrier (BBB), and the process that allows substances
to pass the BBB.

4.2 Citrus Plant

Alzheimer's disease (AD) is one of the
prevalent neurodegenerative diseases that is primarily
characterised by cognitive impairment and gradual
memory regression. This is driven by the regression in
cholinergic  neurotransmitter ~ levels,  specifically
acetylcholine (Ach), as well as the accumulation of
amyloid beta (A) and neurofibrillary tangles (NFTs)
[100]. As a result, increasing the levels of Ach and
preventing the aggregation of proteinaceous deposits
have emerged as the two most important factors in the
fight against the symptoms associated with Alzheimer's
disease (AD). Targeting and blocking the enzymes
acetylcholinesterase (AChE) and butyrylcholinesterase
(BChE), which are responsible for Ach breakdown, is
the fundamental mechanism for this effect[101].

As a result, limonene was examined for its
efficacy against both  acetylcholinesterase  and
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butyrylcholinesterase (BChE)[102] Research found that
limonene had anti-AChE and anti-BChE activity at a rate
of 10 and 12%, respectively. Amyloid plaques are a
pathological hallmark of Alzheimer's disease that
contribute to poor synaptic plasticity and cognitive
function [103]. They are created as a result of the
buildup of amyloid beta, which is a protein. A fruit fly
model of Alzheimer's disease known as drosophila was
used in a recent study to determine whether or not
limonene is  effective  against  A42-induced
neurotoxicity[104]. According to the findings of the
study, limonene inhibited the death of neuronal cells
caused by A42 and reduced the levels of reactive oxygen
species (ROS), which are known to have a detrimental
effect on ERK phosphorylation. The researchers came to
the conclusion that although limonene did not directly
inhibit ERK, the antioxidant characteristic of the
compound did prevent ERK activation. The rough eye
phenotype (REP), which is induced by A42, is one way
in which the severity of neurotoxicity and the presence
of Alzheimer's disease can be determined [105]. The
results of the inquiry into REP suggested that flies fed
with limonene had eased REP in a manner that was
comparable to that of donepezil, which had been
employed as the positive control because it was likewise
effective in relieving REP. Limonene was shown to have
anti-inflammatory properties when it was examined, and
the results showed a significant reduction in the number
of activated glial cells and nitric oxide (NO) expression
in the heads of flies that were treated with limonene
[106].

In vitro biological experiments were used to
examine the anti-inflammatory and antioxidant effects of

Citrus sinensis (orange) byproducts to determine
whether or not they had a neuroprotective effect. It was
demonstrated there is a high correlation between the
antioxidant potential of monoterpenes such as limonene
and their ability to protect neurons [107].

In addition, it was discovered that Citrus
medica L., which has limonene as its most abundant
ingredient (15.20%), has anti-AChE action. This
discovery was made after it was discovered that the plant
contains limonene. This activity was discovered to be
connected to the existence of a hydrocarbon skeleton in
limonene, which is known to be a hydrophobic ligand
and has the potential to contribute to the interaction with
the hydrophobic active site of AChE. The same study
that established the plant's antioxidant capability based
on in vitro experiments [108] also looked at the plant.

Limonene also had a good effect on
scopolamine-induced amnesia, where it improved the
alterations generated by scopolamine in short-term
memory that were found in several cognitive abilities
scrutinising tests[109]. This effect was observed in
limonene's ability to ameliorate scopolamine's impact on
short-term memory. This finding is in line with an
attenuation of AChE activity that was observed to be
elevated in the brains of rats that had been given
scopolamine[110]. In the microtiter assay, the
percentage of enzyme inhibition was found to be 24.97%
for AChE and 69.12% for BChE correspondingly. This
is in addition to the emphasis that has been placed on
limonene's potential to decrease oxidative stress
biomarkers such as protein  carbonyls and
malondialdehyde (MDA), and to increase superoxide
dismutase (SOD), catalase, and glutathione (GSH) [111].
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Zhou et al. investigated the effect that limonene
has on monoamine neurotransmitters in both the striatum
and the hippocampus, two areas of the brain that play
critical roles in the processing of memories[112]. This
study provides supporting evidence. As a result, it was
discovered that the concentration of dopamine in the
group that was given scopolamine was significantly
lower when compared to the group that was given
limonene. On the other hand, the concentration of
DOPAC, which is a metabolite of dopamine, was shown
to be greater in the scopolamine group as compared to
the limonene group [113]. In addition, the memory
errors that occurred in Al-42-administered groups that
were recorded in multiple testing mazes were mitigated
by the inhalation of T. articulata that contained 7.34%
limonene [114].

In addition, Aloysia citrodora, which contains
up to 20.1% limonene, was found to demonstrate
neuroprotective properties against the neurotoxicity
caused by beta-amyloid [115]. Black pepper oil was
shown to contain a high anti-AChE activity using a
microplate test, in addition to a -amyloid aggregation
inhibitory action. This was discovered by the AChE
inhibitory activity[116]. Limonene, which showed a
significant inhibitory activity (with an 1C50 value of
3.77 g/mL), is thought to be the active ingredient
responsible for the action of black pepper oil in this
assay [117]. This is based on the fact that limonene
possessed a strong inhibitory activity[118].

Overall, this elucidates how limonene plays an
important part in the pathological cascade of Alzheimer's
disease (AD), as well as how its therapeutic role might
be advantageously wused in targeting AD-related
dysfunction, whether via its antioxidant or
neuroprotective capabilities. Mechanisms of
pharmacological action and consequences of limonene in
Alzheimer's disease[119].

V. TERPENOID CHEMICAL
CONSTITUENTS USED AS
PARKINSON DISEASE

Carlos R Rieder et.al 2020 A widespread and
intricate neurological condition, Parkinson's disease
(PD) includes a variety of clinical, epidemiological, and
genetic subgroups. The primary mechanism causing the
hallmark motor characteristics of PD15 is the loss of
dopaminergic neurons in the substantia nigra, which
results in striatal dopamine depletion. Although the most
noticeable neurotransmitter alteration in Parkinson's
disease (PD) is dopamine depletion, other neurochemical
changes also take place and affect PD symptoms. In
addition to the basal ganglia, many other parts of the
neurological system are also involved in PD. Numerous
routes and mechanisms, including  -synuclein
proteostasis, mitochondrial function, oxidative stress,
calcium  homeostasis, axonal  transport, and
neuroinflammation, are involved in the underlying

molecular aetiology[120]. PD is linked with several non-
motor symptoms that can be just as disabling as or even
more so than the motor symptoms, even though clinical
diagnosis depends on the presence of key motor aspects.
The principal treatment for motor symptoms continues to
be medication that raises intracerebral dopamine levels
or activates dopamine receptors[121]. No existing
therapies have demonstrated neuroprotective or disease-
modifying properties. Particularly during the early stages
of the disease, dopaminergic medications are beneficial.
However, PD always advances, and long-term treatment
with these drugs may result in decreased therapeutic
efficacy and the emergence of comorbidities such as
dyskinesias and motor fluctuations[123].

Anhita Torkaman-Boutorabi et.al 2022
Parkinson's disease (PD) is a multifactorial movement
iliness that affects patients' capacity to move. It is caused
by the nigrostriatal system's gradual degradation[126].
The aetiology and pathogenesis of Parkinson's disease
have been discovered to be impacted by oxidative stress.
One of the most vital nutritional components in thyme
species is the monoterpenic phenol thymol. It has some
qualities that have been employed in conventional
medicine, such as antioxidant, free radical scavenger,
and anti-inflammatory. The purpose of this study was to
examine the possible neuroprotective benefits of thymol
in PD models through in vitro and in vivo
investigations[127].

Mohona Islam Mitu et.al 2022
Neurodegenerative diseases (NDs) have traditionally
been treated with natural medicines derived from plants.
A ND is Parkinson's disease (PD). This trait
distinguishes the decline and consequent cognitive
deficits of the midbrain nigral dopaminergic
neurons[128]. Despite the fact that the cause is
unknown, numerous pathogenic pathways and essential
elements have been identified, including protein
aggregation, iron  accumulation, mitochondrial
dysfunction, neuroinflammation, and oxidative stress. In
the current therapy paradigm, dopamine (DA) is
replaced with anti-Parkinson medications such as
levodopa, carbidopa, monoamine oxidase type B
inhibitors, and anticholinergics. In situations where
medication therapy is unsuccessful, surgery is
indicated[129].

Unfortunately, the current traditional treatments
for PD are expensive and come with a lot of negative
side effects. Therefore, it is necessary to address
innovative treatment approaches that regulate the
processes that lead to neuronal death and dysfunction.
Natural resources have traditionally been a good place to
find potential cures. A number of natural remedies
derived from healing fruits, vegetables, and herbs can be
used to treat PD. These natural substances also limit iron
accumulation, protein misfolding, the maintenance of
proteasomal breakdown, mitochondrial homeostasis, and
other neuroprotective activities in addition to their well-
known anti-oxidative and anti-inflammatory properties.
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The objective of this study is to systematically describe
the therapeutic effects of the Parkinson's drugs now on
the market, which target a variety of pathways. We
examined the plants that can be utilised as medicines to
treat Parkinson's disease. There has been an increase in
the use of natural treatments, particularly those made
from plants, to treat PD. This article looks at the
underlying traits of medicinal plants and the bioactive
components that may be used to treat Parkinson's disease
(PD).

Sajad Fakhir et.al 2021 One of the most
common and disabling neurodegenerative diseases,
Parkinson's disease (PD), is currently on the rise. The
pathophysiology of PD is mediated by multiple
dysregulated pathways, although the crucial targets are
yet unknown. Therefore, it is crucial to identify the main
dysregulated pathways in PD. The role of mitochondrial
and cross-talked mediators in neurological diseases,
genetic alterations, and related difficulties of PD has
been underlined in several research. The need for
discovering novel alternative agents is driven by the
numerous pathophysiological causes of PD as well as the
ineffectiveness and adverse effects of existing
neuroprotective therapy[130]. The wuse of plant
secondary metabolites (such as flavonoids/phenolic
chemicals, alkaloids, and terpenoids) in the control of
PD-associated symptoms by targeting mitochondria has
received a lot of interest recently. The combined
regulation of reactive oxygen species and mitochondrial
apoptosis has been demonstrated to be a promising
application for plant secondary metabolites. This review
focused on how plant-derived secondary metabolites
affect mitochondria and several dysregulated pathways
in PD.

Tamanna Jahan Mony et.al 2022 Terpenoids
are abundant in nature, particularly in the kingdom of
plants, and they display a variety of pharmacological
actions. Recent screening has uncovered numerous novel
terpenoids that are effective in treating various
psychiatric conditions. This review summarised the most
recent preclinical research on terpenoid usage in
psychiatric diseases that has been published[131]. In
order to provide empirical evidence regarding the
neuropharmacological effects of the large group of
terpenoids in translational models of psychiatric
disorders, their relevant mechanisms of action, and
treatment regimens with evidence of the safety and
psychotropic efficacy, this review was thoroughly
investigated. As a result, we used nine (9) electronic
databases and manually searched them all. The current
articles' published data were searched for the pertinent
information. In our search, we entered "terpenoids” or
"terpenes” and "psychiatric disorders" (as opposed to
"psychiatric diseases" or "neuropsychiatric disorders" or
"psychosis" or "psychiatric symptoms")[132] Preclinical
animal research showed the effectiveness of terpenoids
or biosynthetic substances in the terpenoid group. In
multiple preclinical trials of psychosis, ginsenosides,

bacosides, oleanolic acid, Asiatic acid, boswellic acid,
mono- and diterpenes, and other kinds of saponins and
triterpenoids were discovered to be significant bioactive
substances. When taken as a whole, the review's findings
show that natural terpenoids and their derivatives have
the potential to be a highly effective alternative therapy
for treating the primary or secondary behavioural
symptoms of psychiatric diseases.

Liting Hang et.al 2016 The most prevalent
neurological movement condition in the world,
Parkinson's disease (PD), is currently treated with
pharmacological methods that are mostly symptomatic
and frequently have unfavourable side effects. Despite
this, they continue to be the standard treatment for PD
because there aren't any better options. Nutraceuticals
are substances obtained from whole-food sources that
have therapeutic value. Their development has made it
possible to use alternative methods to treat
neurodegenerative disorders like Parkinson's
disease[133]. Due to the fact that nutraceuticals are made
from naturally occurring substances and may
consequently have less adverse effects, they are able to
market themselves as a "safer" option. We will look at
some of the significant efforts made to better understand
the role of nutraceuticals in PD in this study. These
substances, generally speaking, carry out their beneficial
effects via altering signalling pathways, reducing
oxidative stress, inflammation, and apoptosis, as well as
controlling mitochondrial homoeostasis. We will also
point out how the green tea compound epigallocatechin-
3-gallate (EGCG) imparts neuroprotection in Parkinson's
disease (PD) via activating AMP kinase and explain how
its positive effects in PD may be brought on by
improving mitochondrial quality control[134].

Taejoon Kim etal 2020 The majority of
biogenic volatile organic compounds (BVOCs) come
from forest trees. The primary BVOCs in forest aerosols
are terpenes and terpenoids. These substances exhibit a
wide spectrum of biological activities that have been
demonstrated in numerous human illness models,
suggesting that forest aerosols containing these
substances may be connected to the health benefits of
forest bathing. In this review, we looked at publications
analysing BVOCs and chose the 23 terpenes and
terpenoids that were most frequently released in
Northern Hemisphere forests and were said to have anti-
inflammatory  properties. We divided the anti-
inflammatory actions of these drugs into six groups and
listed their underlying molecular mechanisms[135]. Last
but not least, out of the important 23 compounds, we
looked at the therapeutic potentials of 12 compounds
that are known to be helpful against various
inflammatory illnesses such neuroinflammation, atopic
dermatitis, pulmonary inflammation, and arthritis. In
conclusion, the current findings suggest that forest
aerosols may be used as chemo preventive and
therapeutic agents for treating a variety of inflammatory
disorders in addition to supporting their positive effects.
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Zahra Shahpiri et.al 2016 The second most
prevalent kind of chronic neurodegenerative illness that
impairs both motor and cognitive function is Parkinson's
disease (PD). The standard therapeutic strategies for the
management of PD only effectively treat symptoms.
Numerous present investigations are centred on
searching for new compounds that can aid PD patients
therapeutically. The current study's goal is to thoroughly
review phytochemicals with therapeutic or preventive
effects on PD with an emphasis on their
neuropsychopharmacology processes[136]. The most
prevalent classes of phytochemicals with known
antiparkinsonian actions include terpenes and various
subgroups of polyphenols (flavonoids, phenolic acids,
stilbenes, and lignanes). Alkaloids, cinnamates,
carbohydrates, amino acids, and fatty acid amides are a
few more phytochemical categories containing
representatives that have beneficial effects in PD.
Numerous mechanisms of action are used by
phytochemicals to exert their antiparkinsonian effects,
including the suppression of apoptosis (by lowering
levels of Bax/Bcl-2, caspase-3, -8, and -9, and -synuclein
accumulation), reduction of dopaminergic neuronal loss
and dopamine  depletion,  downregulation  of
proinflammatory cytokines (such as prostaglandin E2,
interleukin-6, interle[137]. To increase their efficacy and
lessen their psychological side effects in the
management of PD, plant-derived natural products might
be thought of as either future pharmaceutical
medications or adjuvant therapy with conventional
therapeutic procedures. To assess the preventive and
therapeutic advantages of phytochemicals as potential
future treatments for neurodegenerative disorders, well-
designed clinical trials are essential[138].

VI. CONCLUSION

Natural products are desirable sources for the
development of anti-AD medicines because of their
ability to provide a variety of structural properties in
addition to their biological activities. Regrettably, the
Food and Drug Administration (FDA) has only given its
blessing to some AChE inhibitors and NMDA receptor
antagonists as treatments for Alzheimer's disease (AD).
As a result, this study focused on the discussion of a few
natural compounds and their respective molecular
targets, mainly terpenoids, which have the potential to be
transformed into anti-AD medicines. In in vitro
experiments, the neuroprotective effects of other
substances such as cornel iridoid glycoside, oleanolic
acid, tenuifolin, cryptotanshinone, and ursolic acid are
exceptionally strong. These chemicals are capable of
exerting favourable effects on the central nervous system
either directly by acting on central nervous system
targets or indirectly by acting on peripheral nervous
system targets. Therefore, in order to develop terpenoids
as anti-AD medicines, it is necessary to take into
consideration the ways that can effectively deliver the

bioactive components to the brain. In addition, the
availability of large quantities of biologically active
molecules is crucial for the development of biologically
active compounds that are produced from natural
products for use as therapeutic agents. A combination of
two or three bioactive chemicals that work together in a
synergistic manner could be employed as an alternative
to a single agent in order to circumvent the limitations
imposed by this restriction. In addition, it is anticipated
that the identification of anti-AD therapeutic agents
derived from natural sources will come about as a result
of an ongoing search for bioactive molecules like as
terpenoids.

REFERENCES

[1] Rasmussen, M. K., Mestre, H., & Nedergaard, M.
(2022). Fluid transport in the brain. Physiological
reviews, 102(2), 1025-1151.
https://doi.org/10.1152/physrev.00031.2020

[2] Keshri, S., Kumar, R., Kumar, D., Singhal, T.,
Giri, S., Sharma, I., & Vatsha, P. (2022). Insights Of
Artificial Intelligence In Brain Disorder With Evidence
Of Opportunity And Future Challenges. Journal of
Pharmaceutical Negative Results, 10853-10867.

[31 Awuchi, C. G., Saha, P., Amle, V. S., Nyarko, R.
O., Kumar, R., Boateng, E. A, ... & Asum, C. (2023). A
Study of Various Medicinal Plants used in Ulcer
Treatment: A Review. Journal for Research in Applied
Sciences and Biotechnology, 2(1), 234-246.

[4] Patel, R. K., Gangwar, D., Gupta, H., Sharma, N.,
& Kumar, R. (2023). Plants Alkaloids Based Compound
as Therapeutic Potential for Neurodegenerative. Journal
for Research in Applied Sciences and
Biotechnology, 2(2), 14-26.

[5] Butola, K., Bisht, V., & Kumar, R. (2023). Recent
Approaches of Ocular Disease and Its Herbal Product
Treatment: An Updates. Journal for Research in Applied
Sciences and Biotechnology, 2(2), 102-114.

[6] Afzaal, M., Saeed, F., Ateeq, H., Akhtar, M. N.,
Imran, A., Ahmed, A, ... & Awuchi, C. G. (2023).
Probiotics encapsulated gastroprotective cross-linked
microgels: Enhanced viability under stressed conditions
with  dried apple carrier. Food Science &
Nutrition, 11(2), 817-827.

[71 Kumar, A, Uniyal, Y., & Kumar, R. (2022).
Recent Advancement of Colorectal Cancer and Their
Herbal Essential Oil Treatment. Journal for Research in
Applied Sciences and Biotechnology, 1(5), 133-144

[8] Kohli, A., & Kumar, R. (2023). Role of
Antioxidants of Natural Herbs in Management of Male
Infertility. Journal for Research in Applied Sciences and
Biotechnology, 2(1), 55-80.

[9] Prajapati, A. K., Sagar, S., & Kumar, R. (2022).
Past and Current Prospectives of Herbal Product for Skin
Care. Journal for Research in Applied Sciences and
Biotechnology, 1(5), 145-160.

emr 1 his work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Journal for Research in Applied Sciences
and Biotechnology

WWW.jrash.com

ISSN: 2583-4053
Volume-2 Issue-3 || June 2023 || PP. 22-40

https://doi.org/10.55544/jrash.2.3.5

[10] Chaudhary, H., Sagar, S., Kumar, R., Bisht, V., &
Butola, K. (2022). Herbal Essential Oil use as Ulcer
Protective Activity: A Systematic Review. Journal for
Research in Applied Sciences and Biotechnology, 1(5),
86-101.

[11] Kumar, R., Keshamma, E., Kumari, B., Kumar, A.,
Kumar, V., Janjua, D., & Billah, A. M. (2022). Burn
Injury Management, Pathophysiology and Its Future
Prospectives. Journal for Research in Applied Sciences
and Biotechnology, 1(4), 78-89.

[12] Kumar, S., Yadav, S. P., Chandra, G., Sahu, D. S.,
Kumar, R., Maurya, P. S., ... & Ranjan, K. (2019). Effect
of dietary supplementation of yeast (Saccharomyces
cerevisiae) on performance and hemato-biochemical
status of broilers.

[13] Eddin, L. B., Jha, N. K., Meeran, M. F. N., Kesari,
K. K., Beiram, R., & Ojha, S. (2021). Neuroprotective
Potential of Limonene and Limonene Containing Natural
Products. Molecules (Basel, Switzerland), 26(15), 4535.
https://doi.org/10.3390/molecules26154535

[14] Singhal, A. K. V., Giri, S., & Kumar, R. (2022).
INVESTIGATION OF IN-VITRO ANTI-OXIDANT &
ANTI-ULCER ACTIVITY OF ANGIOGENESIS
LATIFOLIA ROXB
(DHAVA). NeuroQuantology, 20(11), 5680-5686.

[15] Sultana, A., Singh, M., Kumar, A., Kumar, R,
Saha, P., Kumar, R. S., & Kumar, D. (2022). To Identify
Drug-Drug Interaction in Cardiac Patients in Tertiary
Care Hospitals. Journal for Research in Applied
Sciences and Biotechnology, 1(3), 146-152.

[16] Kumar, S., Keshamma, E., Trivedi, U., Janjua, D.,
Shaw, P., Kumar, R., ... & Saha, P. (2022). A Meta
Analysis of Different Herbs (Leaves, Roots, Stems)
Used in Treatment of Cancer Cells. Journal for Research
in Applied Sciences and Biotechnology, 1(3), 92-101.
[17] Nyarko, R. O., Awuchi, C. G., Kumar, R,
Boateng, E., Kahwa, I., Boateng, P. O., ... & Saha, P.
(2022). Evaluation of Cafeteria Diet in Experimental
Animal with Plant Extract of Calotropis procera for
Obesity Parameter. Journal for Research in Applied
Sciences and Biotechnology, 1(3), 107-113.

[18] Yuan, C., Shin, M., Park, Y., Choi, B., Jang, S.,
Lim, C.,, Yun, H.S., Lee, I. S., Won, S. Y., & Cho, K. S.
(2021). Linalool Alleviates Ap42-Induced
Neurodegeneration via Suppressing ROS Production and
Inflammation in Fly and Rat Models of Alzheimer's
Disease. Oxidative medicine and cellular
longevity, 2021, 8887716.
https://doi.org/10.1155/2021/8887716

[19] Bhat, B. A., Almilaibary, A., Mir, R. A,
Aljarallah, B. M., Mir, W. R., Ahmad, F., & Mir, M. A.
(2022). Natural Therapeutics in Aid of Treating
Alzheimer's Disease: A Green Gateway Toward Ending
Quest for Treating Neurological Disorders. Frontiers in
neuroscience, 16, 884345.
https://doi.org/10.3389/fnins.2022.884345

[20] Subramanian, M., Keshamma, E., Janjua, D.,
Kumar, D., Kumar, R., Saha, P, ... & Rao, S. (2022).

Quality Risk Management Approach for Drug
Development and Its Future Prospectives. Journal for
Research in Applied Sciences and Biotechnology, 1(3),
166-177.

[21] Chen, X., Drew, J., Berney, W., & Lei, W. (2021).
Neuroprotective Natural Products for Alzheimer's
Disease. Cells, 10(6), 13009.
https://doi.org/10.3390/cells10061309

[22] Mony, T. J., Elahi, F., Choi, J. W., & Park, S. J.
(2022). Neuropharmacological Effects of Terpenoids on
Preclinical Animal Models of Psychiatric Disorders: A
Review. Antioxidants (Basel, Switzerland), 11(9), 1834.
https://doi.org/10.3390/antiox11091834

[23] Saha, P. (2020). Evolution of tolbutamide in the
treatment of diabetes mellitus. Diabetes, 2(10).

[24] Suarez Montenegro, Z. J., Alvarez-Rivera, G.,
Sanchez-Martinez, J. D., Gallego, R., Valdés, A., Bueno,
M., Cifuentes, A., & lbafiez, E. (2021). Neuroprotective
Effect of Terpenoids Recovered from Olive Oil By-
Products. Foods (Basel, Switzerland), 10(7), 1507.
https://doi.org/10.3390/foods10071507

[25] Xu, Y., Wei, H, & Gao, J. (2021). Natural
Terpenoids as Neuroinflammatory Inhibitors in LPS-
stimulated BV-2 Microglia. Mini reviews in medicinal
chemistry, 21(4), 520-534.
https://doi.org/10.2174/1389557519666190611124539
[26] Kumar, R., Saha, P., Keshamma, E., Sachitanadam,
P., & Subramanian, M. (2022). Docking studies of some
novel Hetrocyclic compound as Acat inhibitors: A meta
analysis. Journal for Research in Applied Sciences and
Biotechnology, 1(3), 33-41.

[27] Lai Shi Min, S., Liew, S. Y., Chear, N. J. Y., Goh,
B. H., Tan, W. N.,, & Khaw, K. Y. (2022). Plant
Terpenoids as the Promising Source of Cholinesterase
Inhibitors for Anti-AD Therapy. Biology, 11(2), 307.
https://doi.org/10.3390/biology11020307

[28] Kumar, R., Singh, A., & Painuly, N. (2022).
Investigation of in-vitro anti-oxidant & anti-ulcer
activity of polyherbal medicinal plants. Journal of
Pharmaceutical Negative Results, 2077-2088.

[29] Yoo, K. Y., & Park, S. Y. (2012). Terpenoids as
potential anti-Alzheimer's disease
therapeutics. Molecules  (Basel,  Switzerland), 17(3),
3524-3538. https://doi.org/10.3390/molecules17033524
[30] Kumar, R., Saha, P., Keshamma, E., Sachitanadam,
P., & Subramanian, M. (2022). Docking studies of some
novel Hetrocyclic compound as Acat inhibitors: A meta
analysis. Journal for Research in Applied Sciences and
Biotechnology, 1(3), 33-41.

[31] Pandey, M., Singh, A., Agnihotri, N., Kumar, R.,
Saha, P., Pandey, R. P., & Kumar, A. (2022). Clinical
Pharmacology & Therapeutic uses of Diuretic Agents: A
Review. Journal for Research in Applied Sciences and
Biotechnology, 1(3), 11-20.

[32] Abate, G., Uberti, D., & Tambaro, S. (2021).
Potential and Limits of Cannabinoids in Alzheimer's
Disease Therapy. Biology, 10(6), 542.
https://doi.org/10.3390/biology10060542

emr 1 his work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Journal for Research in Applied Sciences
and Biotechnology

WWW.jrash.com

ISSN: 2583-4053
Volume-2 Issue-3 || June 2023 || PP. 22-40

https://doi.org/10.55544/jrash.2.3.5

[33] Yoo, K. Y., & Park, S. Y. (2012). Terpenoids as
potential anti-Alzheimer's disease
therapeutics. Molecules  (Basel, Switzerland), 17(3),
3524-3538. https://doi.org/10.3390/molecules17033524

[34] Keshamma, E., Paswan, S. K., Kumar, R., Saha, P.,
Trivedi, U., Chourasia, A., & Otia, M. (2022). Alkaloid
Based Chemical Constituents of Ocimum santum &
Cinchona Bark: A Meta Analysis. Journal for Research
in Applied Sciences and Biotechnology, 1(2), 35-42.

[35] Tagde, P., Tagde, P., Islam, F., Tagde, S., Shah,
M., Hussain, Z. D., Rahman, M. H., Najda, A., Alanazi,
I. S., Germoush, M. O., Mohamed, H. R. H., Algandaby,
M. M., Nasrullah, M. Z., Kot, N., & Abdel-Daim, M. M.
(2021). The Multifaceted Role of Curcumin in Advanced
Nanocurcumin Form in the Treatment and Management
of Chronic Disorders. Molecules (Basel,
Switzerland), 26(23), 7109.
https://doi.org/10.3390/molecules26237109

[36] Matsuzaki, K., Nakajima, A., Guo, Y., & Ohizumi,
Y. (2022). A Narrative Review of the Effects of Citrus
Peels and Extracts on Human Brain Health and
Metabolism. Nutrients, 14(9), 1847.
https://doi.org/10.3390/nu14091847

[37] Hafez Ghoran, S., Taktaz, F., Mozafari, A. A,
Tunctirk, M., Sekeroglu, N., & Kijjoa, A. (2022).
Uncommon Terpenoids from Salvia Species: Chemistry,
Biosynthesis and Biological Activities. Molecules
(Basel, Switzerland), 27(3), 1128.
https://doi.org/10.3390/molecules27031128

[38] Lopresti A. L. (2017). Salvia (Sage): A Review of
its Potential Cognitive-Enhancing and Protective
Effects. Drugs in R&D, 17(1), 53-64.
https://doi.org/10.1007/s40268-016-0157-5

[39] Zhang, X. Z., Qian, S. S., Zhang, Y. J., & Wang,
R. Q. (2016). Salvia miltiorrhiza: A source for anti-
Alzheimer's disease drugs. Pharmaceutical
biology, 54(1), 18-24.
https://doi.org/10.3109/13880209.2015.1027408

[40] Miura, K., Kikuzaki, H., & Nakatani, N. (2001).
Apianane terpenoids from Salvia
officinalis. Phytochemistry, 58(8), 1171-1175.
https://doi.org/10.1016/s0031-9422(01)00341-7

[41] Xu, G., Hou, A. J., Wang, R. R, Liang, G. Y.,
Zheng, Y. T., Liu, Z. Y., Li, X. L., Zhao, Y., Huang, S.
X., Peng, L. Y., & Zhao, Q. S. (2006). Przewalskin A: A
new C23 terpenoid with a 6/6/7 carbon ring skeleton
from Salvia przewalskii maxim. Organic letters, 8(20),
4453-4456. https://doi.org/10.1021/01061609t

[42] Dal Piaz, F., Vassallo, A., Lepore, L., Tosco, A.,
Bader, A., & De Tommasi, N. (2009). Sesterterpenes as
tubulin tyrosine ligase inhibitors. First insight of
structure-activity relationships and discovery of new
lead. Journal of medicinal chemistry, 52(12), 3814—
3828. https://doi.org/10.1021/jm801637f

[43] Saha, P., Kumar, A., Bhanja, J., Shaik, R., Kawale,
A. L., & Kumar, R. (2022). A Review of Immune
Blockade Safety and Antitumor Activity of Dostarlimab
Therapy in Endometrial Cancer. International Journal

for Research in Applied Sciences and
Biotechnology, 9(3), 201-2009.

[44] Lee, S. Y., Moon, E., Kim, S. Y., & Lee, K. R.
(2013). Quinic acid derivatives from Pimpinella
brachycarpa exert anti-neuroinflammatory activity in
lipopolysaccharide-induced microglia. Bioorganic &
medicinal ~ chemistry letters, 23(7),  2140-2144.
https://doi.org/10.1016/j.bmcl.2013.01.115

[45] Kumar, R., Keshamma, E., Kumari, B., Kumar, A.,
Kumar, V., Janjua, D., & Billah, A. M. (2022). Burn
Injury Management, Pathophysiology and Its Future
Prospectives. Journal for Research in Applied Sciences
and Biotechnology, 1(4), 78-89.

[46] Kumar, A. (2019). The Scenario of
Pharmaceuticals and Development of Microwave
Assisted Extraction Techniques.

[47] Kotan, Recep, Saban Kordali, and Ahmet Cakir.
"Screening of antibacterial activities of twenty-one
oxygenated monoterpenes.” Zeitschrift far
Naturforschung C 62.7-8 (2007): 507-513.

[48] Daharia, A., Jaiswal, V. K., Royal, K. P., Sharma,
H., Joginath, A. K., Kumar, R., & Saha, P. (2022). A
Comparative review on ginger and garlic with their
pharmacological Action. Asian Journal of
Pharmaceutical Research and Development, 10(3), 65-
69.

[49] Kumar, R., & Saha, P. (2022). A review on
artificial intelligence and machine learning to improve
cancer management and drug discovery. International
Journal for Research in Applied Sciences and
Biotechnology, 9(3), 149-156.

[50] Singh, Y., Paswan, S. K., Kumar, R., Otia, M. K.,
Acharya, S., Kumar, D., & Keshamma, E. (2022). Plant
& Its Derivative Shows Therapeutic Activity on
Neuroprotective Effect. Journal for Research in Applied
Sciences and Biotechnology, 1(2), 10-24.

[51] Sahana, S., Kumar, R., Nag, S., Paul, R,
Chatterjee, 1., & Guha, N. (2020). A Review On
Alzheimer Disease And Future Prospects.

[52] Purabisaha, R. K., Rawat, S. S. N., & Prakash, A.
(2021). A Review On Novel Drug Delivery System.

[53] Nyarko, R. O., Kumar, R., Sharma, S., Chourasia,
A., Roy, A., & Saha, P. (2022). Antibacterial Activity of
Herbal Plant-Tinospora Cordifolia And Catharnthus
Roseus.

[54] Gould, Michael N. "Cancer chemoprevention and
therapy by monoterpenes."Environmental Health
Perspectives 105.Suppl 4 (1997): 977.

[55] Liapi, Charis, et al. "Antinociceptive properties of
1, 8-Cineole and beta-pinene, from the essential oil of
Eucalyptus camaldulensis leaves, in rodents." Planta
medica 73.12 (2007): 1247-1254.

[56] Hammer, KA 1., C. F. Carson, and T. V. Riley.
"Antifungal activity of the components of Melaleuca
alternifolia (tea tree) oil." Journal of Applied
Microbiology 95.4 (2003): 853-860.

emr 1 his work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Journal for Research in Applied Sciences
and Biotechnology

WWW.jrash.com

ISSN: 2583-4053
Volume-2 Issue-3 || June 2023 || PP. 22-40

https://doi.org/10.55544/jrash.2.3.5

[57] Dolara, Piero, et al. "Local anaesthetic,
antibacterial and antifungal properties of sesquiterpenes
from myrrh." Planta medica 66.4 (2000): 356-358.

[58] Tang, Wen-Zhao, et al. "New sesquiterpene lactone
and neolignan glycosides with antioxidant and anti-
inflammatory activities from the fruits of Illicium
oligandrum." Planta medica 73.5 (2007): 484-490.

[59] Van Beek, T. A., et al. "Determination of
ginkgolides and bilobalide in Ginkgo biloba leaves and
phytopharmaceuticals.” Journal of Chromatography
A 543 (1991): 375-387.

[60] Koch, E. "Inhibition of platelet activating factor
(PAF)-induced aggregation of human thrombocytes by
ginkgolides: considerations on possible bleeding
complications after oral intake of Ginkgo biloba
extracts.” Phytomedicine 12.1 (2005): 10-16.

[61] Kumar, R., Saha, P., Pathak, P., Mukherjee, R.,
Kumar, A, & Arya, R. K. (2009). Evolution Of
Tolbutamide In  The Treatment Of Diabetes
Mellitus. Jour. of Med. P’ceutical & Alli. Sci, 9.

[62] Esposito, Maria, and Marco Carotenuto.
"Ginkgolide B complex efficacy for brief prophylaxis of
migraine in school-aged children: an open-Ilabel
study."Neurological Sciences 32.1 (2011): 79-81.

[63] Ahlemeyer, B., and J. Krieglstein.
"Pharmacological studies supporting the therapeutic use
of Ginkgo biloba extract for  Alzheimer's
disease.”Pharmacopsychiatry 36 (2003): S8-14.

[64] Saha, P., Nyarko, R. O., Lokare, P., Kahwa, I.,
Boateng, P. O., & Asum, C. (2022). Effect of Covid-19
in  Management of Lung Cancer Disease: A
Review. Asian Journal of Pharmaceutical Research and
Development, 10(3), 58-64.

[65] Cavin, C., et al. "Cafestol and kahweol, two coffee
specific diterpenes with anticarcinogenic activity." Food
and Chemical Toxicology 40.8 (2002): 1155-1163.

[66] Gollnick, H. P. M., et al. "Systemic beta carotene
plus topical UV-sunscreen are an optimal protection
against harmful effects of natural UV-sunlight: results of
the Berlin-Eilath study.” EJD. European journal of
dermatology 6.3 (1996): 200-205.

[67] Saleem, S., & Anwar, A. (2020). Cannabidiol: a
hope to treat non-motor symptoms of Parkinson's disease
patients. European archives of psychiatry and clinical
neuroscience, 270(1), 135.
https://doi.org/10.1007/s00406-019-01023-y

[68] Kumar, R., & Dubey, A. (2020). Phytochemical
Investication And Heptoprotective Evalution Acacia
Rubica Extract Isonized And Paracetamol Indused
Animal Toxicity. Turkish Journal of Physiotherapy and
Rehabilitation, 32(3), 65-69.

[69] Sahana, S. (2020). Roshan kumar, Sourav nag,
Reshmi paul, Nilayan guha, Indranil Chatterjee. A
Review on  Alzheimer disease and  future
prospects. World ~ Journal  of  Pharmacy and
Pharmaceutical science, 9(9), 1276-1285.

[70] Greenberg, E. Robert, et al. "A clinical trial of beta
carotene to prevent basal-cell and squamous-cell cancers

of the skin." New England Journal of Medicine323.12
(1990): 789-795.

[71] Kumar, R., Verma, H., Singhvi, N., Sood, U.,
Gupta, V., Singh, M., ... & Lal, R. (2020). Comparative
genomic analysis of rapidly evolving SARS-CoV-2
reveals mosaic  pattern of  phylogeographical
distribution. Msystems, 5(4), e00505-20.

[72] Kumar, R., Saha, P., Nyarko, R. O., Kahwn, I.,
Boateng, E. A., Boateng, P. O., ... & Bertram, A. (2021).
Role of Cytokines and Vaccines in Break through
COVID 19 Infections. Journal of Pharmaceutical
Research International, 33(60B), 2544-2549.

[73] Saha, P., Kumar, R., Nyarko, R. O., Kahwa, I., &
Owusu, P. (2021). Herbal Secondary Metabolite For
Gastro-Protective Ulcer Activity With Api Structures.
[74] Rieder C. R. (2020). Cannabidiol in Parkinson's
disease. Revista brasileira de psiquiatria (Sao Paulo,
Brazil : 1999), 42(2), 126-127.
https://doi.org/10.1590/1516-4446-2019-0810.

[75] Daharia, A., Jaiswal, V. K., Royal, K. P., Sharma,
H., Joginath, A. K., Kumar, R., & Saha, P. (2022). A
Comparative review on ginger and garlic with their
pharmacological Action. Asian Journal of
Pharmaceutical Research and Development, 10(3), 65-
69.

[76] Bind, A., Das, S., Singh, V. D., Kumar, R,
Chourasia, A., & Saha, P. (2020). Natural Bioactives For
The Potential Management of Gastric
Ulceration. Turkish Journal of Physiotherapy and
Rehabilitation, 32(3), 221-226.

[77] Kumar, R. (2023). Investigation of In-Vitro
Method of Antiulcer Activity. Journal for Research in
Applied Sciences and Biotechnology, 2(1), 264-267.

[78] Kumar, R., Saha, P., Lokare, P., Datta, K.,
Selvakumar, P., & Chourasia, A. (2022). A Systemic
Review of Ocimum sanctum (Tulsi): Morphological
Characteristics, Phytoconstituents and Therapeutic
Applications. International Journal for Research in
Applied Sciences and Biotechnology, 9(2), 221-226.

[79] Awuchi, C. G., Amagwula, I. O., Priya, P., Kumar,
R., Yezdani, U., & Khan, M. G. (2020). Aflatoxins in
foods and feeds: A review on health implications,
detection, and control. Bull. Environ. Pharmacol. Life
Sci, 9, 149-155.

[80] Keshri, S., Kumar, R., Kumar, D., Singhal, T.,
Giri, S., Sharma, I., & Vatsha, P. (2022). Insights Of
Artificial Intelligence In Brain Disorder With Evidence
Of Opportunity And Future Challenges. Journal of
Pharmaceutical Negative Results, 10853-10867.

[81] Butola, K., Bisht, V., & Kumar, R. (2023). Recent
Approaches of Ocular Disease and Its Herbal Product
Treatment: An Updates. Journal for Research in Applied
Sciences and Biotechnology, 2(2), 102-114.

[82] Kumar, R., Saha, P., Kahwa, I., Boateng, E. A.,
Boateng, P. O., & Nyarko, R. O. (2022). Biological
Mode of Action of Phospholipase A and the Signalling
and Pro and Anti Inflammatory Cytokines: A

emr 1 his work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Journal for Research in Applied Sciences
and Biotechnology

WWW.jrash.com

ISSN: 2583-4053
Volume-2 Issue-3 || June 2023 || PP. 22-40

https://doi.org/10.55544/jrash.2.3.5

Review. Journal of Advances in Medicine and Medical
Research, 34(9), 1-10.

[83] Das, S., Singh, V. D., Bind, A., Gupta, S. P., &
Kumar, R. Evaluation of antiulcer, antioxidant potency
of manuka honey and cinnamon powder mixture in
Wistar rats using experimental rat models.

[84] PASWAN, S. K., DHARMENDRA AHUJA, D.
L., KUMAR, S, MUZTABA, M., AHMAD, A,
SELVAKUMAR, P., ... & KUMAR, R. (2023). Volatile
Alkaloids And Brain Disorder Investigation Of The
Cognitive And Mood Effects Of Zingiber Officinale
Essential Oil With In Vitro Properties Relevant To
Central  Nervous System  Function. Journal  of
Pharmaceutical Negative Results, 574-589.

[85] Dal Piaz, F., Vassallo, A., Lepore, L., Tosco, A.,
Bader, A., & De Tommasi, N. (2009). Sesterterpenes as
tubulin tyrosine ligase inhibitors. First insight of
structure-activity relationships and discovery of new
lead. Journal of medicinal chemistry, 52(12), 3814-
3828. https://doi.org/10.1021/jm801637f

[86] Cioffi, G., Bader, A., Malafronte, A., Dal Piaz, F.,
& De Tommasi, N. (2008). Secondary metabolites from
the aerial parts of Salvia palaestina
Bentham. Phytochemistry, 69(4), 1005-1012.
https://doi.org/10.1016/j.phytochem.2007.11.002

[87] Laribi, B., Kouki, K., M'Hamdi, M., & Bettaieb, T.
(2015). Coriander (Coriandrum sativum L.) and its
bioactive constituents. Fitoterapia, 103, 9-26.
https://doi.org/10.1016/j.fitote.2015.03.012

[88] Halder, S., Anand, U., Nandy, S., Oleksak, P.,
Qusti, S., Alshammari, E. M., El-Saber Batiha, G.,
Koshy, E. P.,, & Dey, A. (2021). Herbal drugs and
natural bioactive products as potential therapeutics: A
review on pro-cognitives and brain  boosters
perspectives. Saudi pharmaceutical journal : SPJ : the
official publication of the Saudi Pharmaceutical
Society, 29(8), 879-907.
https://doi.org/10.1016/j.jsps.2021.07.003

[89] Halder, S., Anand, U., Nandy, S., Oleksak, P.,
Qusti, S., Alshammari, E. M., ... & Dey, A. (2021).
Herbal drugs and natural bioactive products as potential
therapeutics: A review on pro-cognitives and brain
boosters perspectives. Saudi Pharmaceutical
Journal, 29(8), 879-907.

[90] Agarwa, P., Sharma, B., Fatima, A., & Jain, S. K.
(2014). An update on Ayurvedic herb Convolvulus
pluricaulis Choisy. Asian Pacific journal of tropical
biomedicine, 4(3), 245-252.

[91] Balkrishna, A., Thakur, P., & Varshney, A. (2020).
Phytochemical profile, pharmacological attributes and
medicinal properties of convolvulus prostratus—A
cognitive enhancer herb for the management of
neurodegenerative etiologies. Frontiers in
pharmacology, 11, 171.

[92] Mishra, A., Mishra, A. K., & Jha, S. (2018). Effect
of traditional medicine brahmi vati and bacoside A-rich
fraction of Bacopa monnieri on acute pentylenetetrzole-
induced seizures, amphetamine-induced model of

schizophrenia, and scopolamine-induced memory loss in
laboratory animals. Epilepsy & Behavior, 80, 144-151.
[93] Malik, J., Karan, M., & Vasisht, K. (2016).
Attenuating effect of bioactive coumarins from
Convolvulus  pluricaulis  on  scopolamine-induced
amnesia in mice. Natural product research, 30(5), 578-
582.

[94] Hannan, M. A., Sultana, A., Rahman, M. H., Al
Mamun Sohag, A., Dash, R., Uddin, M. J., ... & Moon, .
S. (2022). Protective Mechanisms of Nootropic Herb
Shankhpushpi ~ (Convolvulus  pluricaulis)  against
Dementia: Network Pharmacology and Computational
Approach. Evidence-Based Complementary and
Alternative Medicine, 2022.

[95] Al-Rifai, A. A, Agel, A., Awaad, A., & Alothman,
Z. A. (2015). Analysis of Quercetin and Kaempferol in
an Alcoholic Extract of Convolvulus pilosellifolius using
HPLC. Communications in Soil Science and Plant
Analysis, 46(11), 1411-1418.

[96] Zhu, Y., Yu, J., Jiao, C., Tong, J., Zhang, L.,
Chang, Y., .. & Cai, Y. (2019). Optimization of
quercetin extraction method in Dendrobium officinale by
response surface methodology. Heliyon, 5(9), e02374.
[97] Dai, Y., & Row, K. H. (2019). Application of
natural deep eutectic solvents in the extraction of
quercetin from vegetables. Molecules, 24(12), 2300.

[98] Kagawad, P., Gharge, S., Jivaje, K., Hiremath, S.
I, & Suryawanshi, S. S. (2021). Quality control and
standardization of Quercetin in herbal medicines by
spectroscopic and chromatographic techniques. Future
Journal of Pharmaceutical Sciences, 7(1), 176.

[99] Rashad, S., El-Chaghaby, G., Lima, E. C, &
Simoes dos Reis, G. (2021). Optimizing the ultrasonic-
assisted extraction of antioxidants from Ulva lactuca
algal biomass using factorial  design. Biomass
Conversion and Biorefinery, 1-10.

[100] Rashad, S., El-Chaghaby, G., Lima, E. C., &
Simoes dos Reis, G. (2021). Optimizing the ultrasonic-
assisted extraction of antioxidants from Ulva lactuca
algal biomass wusing factorial  design. Biomass
Conversion and Biorefinery, 1-10.

[101] Kim, D. S., Kim, J. Y., & Han, Y. (2012).
Curcuminoids in neurodegenerative diseases. Recent
patents on CNS drug discovery, 7(3), 184-204.
https://doi.org/10.2174/157488912803252032

[102] Halder, S., Anand, U., Nandy, S., Oleksak, P.,
Qusti, S., Alshammari, E. M., ... & Dey, A. (2021).
Herbal drugs and natural bioactive products as potential
therapeutics: A review on pro-cognitives and brain
boosters perspectives. Saudi Pharmaceutical
Journal, 29(8), 879-907.

[103] Setayesh, M., Zargaran, A., Sadeghifar, A. R.,
Salehi, M., & Rezaeizadeh, H. (2018). New candidates
for treatment and management of carpal tunnel
syndrome based on the Persian Canon of
Medicine. Integrative medicine research, 7(2), 126-135.
[104] Memariani, Z., Rahimi, A., Farzaei, M. H., &
Nejad, N. Z. (2019). Nepeta menthoides Boiss. & Buhse,

emr 1 his work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Journal for Research in Applied Sciences
and Biotechnology

WWW.jrash.com

ISSN: 2583-4053
Volume-2 Issue-3 || June 2023 || PP. 22-40

https://doi.org/10.55544/jrash.2.3.5

an endemic species in Iran: A review of traditional uses,
phytochemistry and pharmacology. Journal of Herbmed
Pharmacology, 8(3), 194-204.

[105] Ghandchi, S., & Jamzad, M. (2015). Total
flavonoids contents and anti bacterial activity of the
extracts of two Labiateae species: Nepeta menthoides
and Thymus trautvetteri.

[106] Rahmati, B., Zaeri, F., & Heydari, A. (2020).
Proconvulsant effects of Nepeta menthoides hydro
alcoholic extract in different seizure tests: behavioral and
biochemical studies. Heliyon, 6(11), e05579.

[107] Abdolahadi, A., Nazeri, A., Esmaeili, S., Amiri,
Z., & Movahhed, M. (2017). Effect of Nepeta
menthoides on cognitive disorders in Alzheimer’s
disease: A clinical trial. European Online Journal of
Natural and Social Sciences, 6(2), pp-228.

[108] Bjelakovi¢, A. (2018). Vokali savremenog
standardnog britanskog izgovora i njihovo usvajanje kod
izvornih govornika srpskog jezika. Yuusepsumem y
beoepaoy.

[109] Nestorovié-Zivkovié, 1. M. (2013).
Antioksidativno, antimikrobno i alelopatsko dejstvo tri
endemicne vrste roda Nepeta
(Lamiaceae). Yuusepszumem y Beozpady.

[110] Kenari, H. M., Kordafshari, G., & Moghimi, M.
(2019). Treatment of Meniere’s Disease with Persian
Medicine: A Case Report. Archives of
Neuroscience, 6(1).

[111] Prasanth, M. I., Sivamaruthi, B. S., Chaiyasut, C.,
& Tencomnao, T. (2019). A review of the role of green
tea (Camellia sinensis) in antiphotoaging, stress
resistance, neuroprotection, and
autophagy. Nutrients, 11(2), 474.

[112] Tang, G. Y., Meng, X., Gan, R. Y., Zhao, C. N.,
Liu, Q., Feng, Y. B., ... & Li, H. B. (2019). Health
functions and related molecular mechanisms of tea
components: An update review. International journal of
molecular sciences, 20(24), 6196.

[113] Silva, R. F., & Pogacnik, L. (2020). Polyphenols
from food and natural products: Neuroprotection and
safety. Antioxidants, 9(1), 61.

[114] Silva, R. F., & Pogacnik, L. (2020). Polyphenols
from food and natural products: Neuroprotection and
safety. Antioxidants, 9(1), 61.

[115] Breijyeh, Z., & Karaman, R. (2020).
Comprehensive review on Alzheimer’s disease: causes
and treatment. Molecules, 25(24), 5789.

[116] Jeremic, D., Jiménez-Diaz, L., & Navarro-Lopez,
J. D. (2021). Past, present and future of therapeutic
strategies against amyloid-B peptides in Alzheimer’s
disease: A  systematic review. Ageing  research
reviews, 72, 101496.

[117] Rai, S. N., Tiwari, N., Singh, P., Mishra, D.,
Singh, A. K., Hooshmandi, E., ... & Singh, M. P. (2021).
Therapeutic potential of vital transcription factors in
Alzheimer’s and Parkinson’s disease with particular
emphasis on transcription factor EB mediated
autophagy. Frontiers in neuroscience, 15, 777347.

[118] El-Ramady, H., Abdalla, N., Badgar, K., Llanaj,
X., Torés, G., Hajdq, P., ... & Prokisch, J. (2022). Edible
mushrooms for sustainable and healthy human food:
Nutritional and medicinal
attributes. Sustainability, 14(9), 4941.

[119] El-Ramady, H., Abdalla, N., Badgar, K., Llanaj,
X., Tor6s, G., Hajdu, P., ... & Prokisch, J. (2022). Edible
mushrooms for sustainable and healthy human food:
Nutritional and medicinal
attributes. Sustainability, 14(9), 4941.

[120] Ullah, T. S., Firdous, S. S., Shier, W. T., Hussain,
J., Shaheen, H., Usman, M., ... & Khalid, A. N. (2022).
Diversity and ethnomycological importance of
mushrooms from Western Himalayas, Kashmir. Journal
of Ethnobiology and Ethnomedicine, 18(1), 1-20.

[121] Campelo, M. D. S., Mota, L. B., Camara Neto, J.
F., Barbosa, M. L. L., Gonzaga, M. L. D. C,, Leal, L. K.
A. M., ... & Ribeiro, M. E. N. P. (2023). Agaricus blazei
Murill extract-loaded in alginate/poly (vinyl alcohol)
films prepared by Ca2+ cross-linking for wound healing
applications. Journal of Biomedical Materials Research
Part B: Applied Biomaterials, 111(5), 1035-1047.

[122] Li, S., Sun, X., Bi, L., Tong, Y., & Liu, X. (2021).
Research Progress on Natural Product Ingredients’
Therapeutic Effects on Parkinson’s Disease by
Regulating Autophagy. Evidence-Based Complementary
and Alternative Medicine, 2021.

[123] Garcia-Sanmartin, J., Bobadilla, M., Mirpuri, E.,
Grifoll, V., Pérez-Clavijo, M., & Martinez, A. (2022).
Agaricus mushroom-enriched diets modulate the
microbiota-gut-brain axis and reduce brain oxidative
stress in mice. Antioxidants, 11(4), 695.

[124] Syaifie, P. H., Hemasita, A. W., Nugroho, D. W.,
Mardliyati, E., & Anshori, 1. (2022). In silico
investigation of propolis compounds as potential
neuroprotective agent. Biointerface Res. Appl. Chem, 12,
8285-8306.

[125] Chau, S. C., Chong, P. S., Jin, H., Tsui, K. C.,
Khairuddin, S., Tse, A. C. K., ... & Lim, L. W. (2023).
Hericium erinaceus Promotes Anti-Inflammatory Effects
and Regulation of Metabolites in an Animal Model of
Cerebellar Ataxia. International Journal of Molecular
Sciences, 24(7), 6089.

[126] Afsheen, N., Rafique, S., Rafeeq, H., Irshad, K.,
Hussain, A., Huma, Z., ... & Igbal, H. M. (2022).
Neurotoxic effects of environmental contaminants—
measurements, mechanistic insight, and environmental
relevance. Environmental ~ Science and  Pollution
Research, 29(47), 70808-70821.

[127] Lopez, A. R., Barea-Sepulveda, M., Barbero, G.
F., Ferreiro-Gonzalez, M., L6pez-Castillo, J. G., Palma,
M., & Espada-Bellido, E. (2022). Essential Mineral
Content (Fe, Mg, P, Mn, K, Ca, and Na) in Five Wild
Edible Species of Lactarius Mushrooms from Southern
Spain and Northern Morocco: Reference to Daily
Intake. Journal of Fungi, 8(12), 1292.

[128] Diaz, M., Mesa-Herrera, F., & Marin, R. (2021).
DHA and Its Elaborated Modulation of Antioxidant

emr 1 his work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Journal for Research in Applied Sciences
and Biotechnology

WWW.jrash.com

ISSN: 2583-4053
Volume-2 Issue-3 || June 2023 || PP. 22-40

https://doi.org/10.55544/jrash.2.3.5

Defenses of the Brain: Implications in Aging and AD
Neurodegeneration. Antioxidants 2021, 10, 907.

[129] Omena-Okpowe, B., Khaled, M. K., Akinseye, S.
P., Hammouda, M. A., Bora, A., Abayomi, M. A, ... &
ATTAH, E. . (2022). Bioactive Constituents of
Safflower plant as potential inhibitors of mutant
Leucine-rich repeat kinase 2 (LRRK2): Docking,
Pharmacokinetics properties and Molecular Dynamics
studies.

[130] Omena-Okpowe, B., Khaled, M. K., Akinseye, S.
P., Hammouda, M. A., Bora, A., Abayomi, M. A, ... &
ATTAH, E. I. (2022). Bioactive Constituents of
Safflower plant as potential inhibitors of mutant
Leucine-rich repeat kinase 2 (LRRK2): Docking,
Pharmacokinetics properties and Molecular Dynamics
studies.

[131] Halder, S., Anand, U., Nandy, S., Oleksak, P.,
Qusti, S., Alshammari, E. M., ... & Dey, A. (2021).
Herbal drugs and natural bioactive products as potential
therapeutics: A review on pro-cognitives and brain
boosters perspectives. Saudi Pharmaceutical
Journal, 29(8), 879-907.

[132] Jahan, R., Al-Nahain, A., Majumder, S., &
Rahmatullah, M. (2014). Ethnopharmacological
significance of Eclipta alba (L)

hassk.(Asteraceae). International  scholarly research
notices, 2014.

[133] Juszczak, A. M., Zovko-Konéi¢, M., & Tomczyk,
M. (2019). Recent trends in the application of
chromatographic techniques in the analysis of luteolin
and its derivatives. Biomolecules, 9(11), 731.

[134] Tambe, R., Patil, A., Jain, P., Sancheti, J.,
Somani, G., & Sathaye, S. (2017). Assessment of
luteolin isolated from Eclipta alba leaves in animal
models of epilepsy. Pharmaceutical Biology, 55(1), 264-
268.

[135] Dungca, N. T. P. (2016). Protective effect of the
methanolic leaf extract of Eclipta alba (L.
Hassk.(Asteraceae) against gentamicin-induced
nephrotoxicity in Sprague Dawley rats. Journal of
ethnopharmacology, 184, 18-21.

[136] Shaikh, M. F., Tan, K. N., & Borges, K. (2013).
Anticonvulsant screening of luteolin in four mouse
seizure models. Neuroscience letters, 550, 195-199.
[137] Gajbhiye, A.S. M. I. T. A., & Goel, K. K. (2013).
Synthesis and anticonvulsant screening of N-aryl-2-(3-
0xo-1, 4-benzothiazin-2-yl) acetamide derivative. Int J
Pharm Pharm Sci, 5(1), 220-2.

[138] Availab, M. A. B. Eclipta Alba, A bunch of
Pharmacological Possibilities-A Review.

emr 1 his work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



