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ABSTRACT

Till today many scientists are trying to find the cure of this neurodegenerative disorder known
as Alzheimer’s disease, which is the 4th root cause of death in most developed nations. It
commonly occurs in elderly patients, in which dementia is the prevalent symptom. It is
caused by neurodegeneration and amyloid beta tangles formation in the brain. While there are
many treatment options available in the market, this review focuses on the natural herbal
products showing good pharmacological response and is beneficial by improving memory
and cognition, neurovascular function, and neuroprotection. In the recent years, discovery of
herbal remedies has become more and more well-known, all around the globe and is
showcasing very promising benefits in AD patients, with less adverse reaction.

Natural products continue to show more advantages over synthetic molecules day by day and
the master objective of this review is to present the evidence of some of the herbal
formulation already being used such as Galantamine from Amaryllidaceae family, Melissa
officinalis and many more others which are explained later on in this writing, by inhibiting
acetyl cholinesterase enzyme.

This review has subtopics in which everything has been explained from pathophysiology of

disease to diagnosis and treatment and most importantly “why herbal drugs?”

Keywords: Dementia, Herbal, Elderly, Alzheimer’s disease, Neurodegeneration, Amyloid,
Acetyl cholinesterase.

INTRODUCTION

Alzheimer’s disease is defined as CNS progressive neurodegenerative brain disorder that
leads to dementia, personality change and unusual behavior. It is slow in onset but ultimately
causes death. [1] The main behavioral change that occurs as the disease progresses, is the

inability of the patients to do their own usual daily activities such as bathing, handling house
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chores and having emotional disturbances, such as mood swings and this has been most
commonly observed in the elder patients, The prevalence was found to rise exponentially
with age, ranging from 3.1% patients from 65-74 years to most likely up to 47.3% in those
with 85 years and above. [2] The patients tend to forget even family members. The brain is
known to contain nerve cells which connect with each other to form a network for
communication among them and it is recorded by brain specialist that an average brain has
100 billion of these cells. In which all groups of these nerve cells have their special duties,
which are; learning, thinking, and remembering, etc. Others help us see which are found in
the eyes, others in hearing and smelling. Characterization of AD can be seen physically by
the loss of massive neurons, thus disturbance in transfer of signal is taken place in brain.
Diagnosis can be done by postmortem, by which observation of tangles inside and senile
plaques outside cells throughout the brain. The plaque is a small major component of 40/42-
amino acid peptide amyloid-beta (AP). The first suggested amyloid hypothesis was AP, as the
causative agent of A Dabout 15 years back and is now accepted widely among community of
scientist. Amyloid-beta (AP) has been difficult to understand as it is an elusive entity with
chemical and biological action. Crystallization is very difficult and because of this, its
solubility is very low and has highly changeable structure in a solution.[3]

The studies have stipulated that as Alzheimer’s disease advances, neurofibrillary tangles and
also the plaques broaden in every part of the brain initiating in the neocortex. By the last
stage, destruction widespread and brain tissue get narrow crucially. Studies have exhibited
the participation of neurotransmitter acetylcholine in Alzheimer’s disease springing into an
out of proportional lack of acetylcholine. It has been set down in writing that producers for
cholinergic neurons, acetylcholine transferase and acetylcholine esterase are in control for

acetylcholine synthesis and its degradation drops low in the cortex and hippocampus area of
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the brain associated with the cognition and memory.[4] The study has indicated that the
resultant drop down in acetylcholine dependent neurotransmission is involved in progression
of AD. [5]

The motive of cholinesterase inhibitors in the treatment of patient with Alzheimer disease has
been found to be a great successful approach. [6] The tacrine, the acridine derivatives, was
the introductory drug accepted by food and drug administration (FDA), USA for orthodox
clinical use in AD. The additional four new choline esterase inhibitors approved by FDA,

USA to treat it are Donepezil (Aricept), Galantamine (Reminyl) Rivastigmine (Exelon). [7]

In this review, a presentation of an all-inclusive analysis on use of ethnomedicine for the
management of AD worldwide is portrayed. To boot it up, we also pin point 5 indigenous
prominent plants traditionally used in the treatment of dementia and accentuate the
constituents, responsible for plant’s biological response. Presently, no such medicine is
available which is specifically used to prevent the progression of dementia. [8] It is suggested
that acquiring more knowledge on the active substances manufactured by these plants and
their (MOA) mechanism of action may usher expansion of natural and novel therapies for the
treatment of loss of memory. The compounds obtained from natural sources contributes
towards the drug development process. [9] Regarding this, the current review could provide a

useful information on the plant based formulations for the AD therapy.

Epidemiology
In the year 2016, roughly 47 million people lived with dementia from all parts of the world.

Dementia is the single most common symptom of Alzheimer, encompassing about 70% of all
cases. The majority of the patients with Alzheimer's have late-onset (around 65 years of age

or later) and few have early-onset during 40’s or 50°s.
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If we talk about Geographical distribution of Alzheimer's disease, Latin America has a
relatively higher incidence of Alzheimer's compared to the western European countries.
About 5.7 million, US population are suffering from AD. It’s the 6th leading cause of death
in the USA, and the number of deaths skyrocketed by 123% between 2000 and 2015 [10].

99%
75%
63%
55%
35%
15%

NORTH AMERICA SOUTH AMERICA ASIA AFRICA AUSTRALIA EUROPE

FIG 1: 2018 Epidemiology of AD, Reported by WHO.

Pathophysiology

There are several components involving interrelated systems which play a part in the
developing stages of AD which include alterations during protein processing, lipid transport,
nerve cell signaling, apoptosis, inflammation, oxidative damage and stress responses,
neurodegeneration and energy metabolism affecting brain homeostasis and last tau
pathology.[11] These manifest as clinical premature symptoms of deficit in memory,
directing to decline in cognition and in due course dementia. The lead of neuronal cell loss
and damage to the vascular system is due to the neurofibrillary tangles and the amyloid

plaques characteristic of AD, causing reduced flow of blood to the brain and consequential
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cognitive impairment. [3] To form smaller peptides Amyloid-p protein precursor (ABPP),

found in high concentrations in neuron synapses is broken down by secretases soluble

amyloid precursor protein and amyloid beta peptide (ABP.) [12] Upon interaction with the

parent protein forms oligomers; APP dissociates and diffuse into synaptic clefts from the

nerve cell. The cause of neurofibrillary tangle (NFT) formation and neuronal cell death is due

to the build-up of ABP which is neurotoxic (sensitizing neurons to excitotoxic damage). NFTs

are comprised of tau with hyperphosphorlyation; a protein associated microtubule,

phosphorylated by Glycogen synthase kinase-3 (GSK3) and balanced by the calcium-

dependent protease Calpain. ABP also disrupts intracellular regulation of calcium directing to

a rise in cytosolic calcium concentrations; a proposed cause of NFTs. The main pathways

thought to be involved include aggregation of amyloid, phosphorylation of Tau, calcium

homeostasis and stress oxidation [11].
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The study of AD is complex. It is a result of the interrelation of neurobiological processes and

genetics. The following are the leading hypothesis of AD:

*OXIDATIVE HYPOTHESIS )

*GLUTAMATERGIC HYPOTHESIS

*AMYLOID HYPOTHESIS )
~N

¢CHOLINERGIC HYPOTHESIS

*IMMUNOLOGIC HYPOTHESIS

*GENETIC HYPOTHESIS )

FIG. 3: ETIOLOGY OF AD

Signs and Symptoms

Scientists till today are still pursuing to clear up the multiplex changes in the brain, which are

associated with the onset and development of AD. The early symptoms of Alzheimer’s vary

from person to person. Memory problems are generally one of the most predominantly signs
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of Alzheimer’s disease. Decrease memory characteristic such as cognition, for example;

difficulty in finding words, blunt reasoning or judgment, vision disability may also indicate

the first levels of AD.

Mild Alzheimer’s disease Moderate Alzheimer’s disease | Severe Alzheimer’s
disease
» Loss of memory > Worse loss of memory > Communication

Sharpness is ruling to poor

decisiveness

» Delay in completing
normal daily chores

> Replicating

questions, even the

unnecessary
> Difficulty in

> managing his own
> pocket and

> anything financially
>  Forgetting where

> one is presently like

place e.g. one goes to shop

and forget where they are

> Mood swings where

» Hard to learn something

different from their

daily routines
» Speaking problems,

> Can’tread, write, and work

with numbers

» Very hard to arrange
thoughts and difficult to

think straight
» Less concentration
» One tends to forget his /her
relatives or find it hard to
recall who they
are.
»  Daydreaming gets

common, imaginations
become unrealistic

» Loss of weight
» Seizures

> Skin infections
» Swallowing
difficulties

» Weeping/crying
unnecessarily

» Sleeping time
reduced

> Bladder control

loose

> gets

including bowel
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one has  multiple

> characters

> Uneasiness and

belligerence

» Sudden behavior

changes at awkward

times such as one takes off his
clothing in public place easily
angered at any time or over
excitement edginess, jitteriness,
impatient saying something over
and over againor

moving around the house
continuously

Tab. 1: Sighs and symptoms of Different Types of AD.

Diagnosis

Diagnosis of AD is performed by exclusion due to the fact that there are no accurate
diagnostic methods other than post-mortem. The early diagnosis of AD is done by what is
known as (MCI) which is mild cognitive impairment such as memory complaints and other
symptoms mentioned in the above table. Neuropsychological examination tests aid with
diagnosis, such as mini mental state, ADAS (AD assessment scale), Dementia Questionnaire,
Neurological examination, Has chinsky scale. Brain computed axial tomography (CAT) gives
data about the subcortical atrophy of brain and brain cortical [13]. Functional studies allow us
to detect alterations in the neuronal metabolism such as the positron emission tomography
(PET), the single photon emission computed tomography (SPECT)[14]. Recent development

has emerged in which Omics technologies has been introduced e.g. Genomics, Epigenomics,

Transcriptomics, Proteomics and Metabolomics.
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Treatment and Therapy

Quality of life of the patient is the most valuable principle and therefore, the early treatment
improves one’s health. Presently, the medicines used for AD is tended to treat only its
symptoms and with limited effectiveness. There is no cure for AD leading to decreased
mortality rate of generic patients. Recently many research scientists have been looking for
better drug from various system of medicinal practice like allopathic, siddha, Ayurveda,
Homeopathy etc. Siddha and Ayurveda are similar way of treatment with natural source of

drug substance [15-19]. The following diagram shows the various treatment methodologies

followed:

NON
PHARMACOLOGICAL

ALLOPATHY
TREATMENT

TREATMENT

. /

TREATMENT AND
THERAPY

/ \

HERBAL HOMEOPATHY

TREATMENT
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FIG.4 TREATMENT AND THERAPY DIAGRAM

A. NON PHARMACOLOGICAL TREATMENT

In this category, main focus is on care giving and implementation of psychotherapeutic
and stimulation talking sessions. The care giver must be willing to be with patient at all
cost because it is a very sensitive involment, adaptation of context, the work with the
family members, and make sure that patient is always calm and in good situation.
Psychoeducation is very important as to avoid problems such as isolation of patient. All

family members must be ready to accept and support the patient at all times.

B. ALLOPATHY TREATMENT

Abundant evidence has been produced by the scientists that there is a relationship
between the cholinergic neurotransmitter system with cognitive performance and memory
function. Acetyl cholinesterase (AChE) has shown good results in being a reliable
therapeutic target for Alzheimer’s indicative development. Pharmacologic techniques
have been concentrated on neurotransmitters alterations which are inter-related on AD
diseases conditions to manipulate and provide a good normal life. The available treatment
strategies can be characterized as symptomatic or neuroprotective. At present practicable
pharmacologic therapies, including (a) cholinesterase inhibitors (ChEIs) and (b)
N-methyl-D-aspartate (NMDA) receptor antagonists and these are considered
symptomatic treatments based on their ability to slow down the clinical enhancement of

cognitive, behavioral and functional domains [20-24]. Centrally active Choline esterase
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inhibitors (ChEls), which directly target acetyl choline esterase alone or affecting both
AChE and butyl choline esterase were the first class of drugs approved by the US Food
and Drug Administration (FDA) for the treatment of Alzheimer’s disease. The following
therapeutic drugs are known choline esterase inhibitors; Donepezil hydrochloride
(Donepezil), Galantamine hydrochloride (Galantamine), Rivastigmine tartrate
(Rivastigmine), and Tacrine hydrochloride (Tacrine). Currently, memantine
hydrochloride (memantine) is the only available drug for targeting cognitive symptoms
via a putative glutamatergic mechanism. [25-28]

C. HOMEOPATHY TREATMENT

Homeopathy is known as a branch of medical sciences & therapeutics, practiced globally,
which confides in curing the disease and not entirely infected portion of the patients. The
traditional aims of the homeopathy treatment are to find the simillimum or the therapy
that conceals the most dominant features of the case. Homeopathy can slow the
development of the disease and ease symptoms, as shown by the Heel studies.
Homeopathy take an effective therapy for treating multiple, chronic and deep-seated
diseases, including Alzheimer's. The potency of multi- drug formulations of homeopathic
medicines is proved to be effective in relieving symptoms of Alzheimer's disease. [29-30]
The role of homeopathic drugs for various disorders is probably do not talk of the ‘cure’ in
real sense, but more of 'control' and 'relief*. Homeopathy system of medicines gives
positive treatment if not cure, where homeopathy system of medicine had a major role on
the progression of disease. List of Homeopathic medicines utilized in the treatment of
Alzheimer’s disease; Baryta Carb, Natrum Sulf, Nux Vomica, Alumina, Mercurius,
Ignatia, Calcarea Carb, Lycopodium, Staphisagria, Chamomilla, Terentula and Conium.
[31-34]
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D. HERBAL TREATMENT

The Herbal medicine treatment for AD has begun to be very well-known now a days due to
their effectiveness against AD and advancement in slowing it down .Plenty of research on
herbal drugs has been worked on and the advantages which were got from the use of natural
entities in the treatment of AD and dementias seems promising with big time success.
Neither the less, these natural herbs are affordably cheap and are easily present in all
seasons. The observed results from this treatment using herbal medicines can be promising
in future also with very fewer adverse effects. Instead of using synthetic drugs with more
side effects, herbals supplements can be used as their substitutes. In this review article, we
will try our best to present some of herbal drugs which are being used nowadays for the
treatment of AD. Also, some current research work going on them to prove their mechanism
for slowing down the progression of AD. Following herbal plants or their parts are used for

treatment for AD.

Summary table of commonly used Herbal Drugs

SCIENT MECHANISM

IFIC COMMON CHEMIC OF

NAME& NAME AL STRUCTURE ACTION

FAMIL STRUTU

Y RE
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TAB. 2 SUMMARY OF SOME HERBAL PLANTS USED FOR AD

1. CURCUMA LONGA (CURCUMIN)

Curcumin is a popular polyphenolic compound obtained from the turmeric plant Curcuma

longa L. (Zingiberaceae). It is under investigation in the area of dementia. According to Yang

F et al. curcumin has antioxidant properties and various other beneficial actions such as

antiinflammatory and anticancer [46-47]. Recent details have suggested pharmacological
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potency of curcumin in AD. Hamaguchi T et al. reported in-vitro studies on curcumin and its
potential to stop amyloid-B(A) protein aggregation and AP induced inflammation as well as
the activities of B-secretase and acetylcholinesterase. Chiam P.C.et al. conducted in-vivo
studies and stated that upon administration of curcumin through oral route shown the
inhibition of AP deposition, AP oligimerization and phosphorylation of tau in the brains of
AD animal models and improvements in behavioral impairment in animal models. Currently,
Longvida, a curcumin preparation formula has been developed and evaluation test is being

carried out in phase 11 AD clinical trial. [48]

2. BACOPA MONNIERI (Linn.)

Traditionally, it has been used as a brain tonic to enhance memory development, learning,
and concentration [49]. In literature, it is reported that Bacopa is known as medhya drug
(Noo-tropicagent). Chopra RN et al. have discovered that this herb is used for the treatment
of neurological and mental disorders. [50-54] Kapoor LD et al. outlined that the constituents
which are responsible for Bacopa’s cognitive effects are bacosides A and B [55], the
triterpenoid saponins and their bacosides are responsible for Bacopa’s ability to enhance
nerve impulse transmission. Joshi H et al. have also added on saying that the bacosides aid in
repair of damaged neurons by enhancing kinase activity, neuronal synthesis and restoration of
synaptic activity and ultimately nerve impulse transmission.

Loss of cholinergic neuronal activity in the hippocampus is the primary feature of
Alzheimer’s disease. Bacopa has been shown to decrease whole brain AChE activity which
reflects that Bacopa might prove to be a useful memory restorative agent in the treatment of
Alzheimer’s and dementia [56]. A clinical study on human subjects demonstrated the

potential of Bacopa monnieri in the treatment of neuritis by Bhalla M et al. [57]. Kapoor
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L.D.et al. calculated that dosage of powdered drug is 5-10 g and infusion 8-16 ml will show

maximum potency.[58]

3. CENTELLA ASIATICA

In this drug neuro protective property has been demonstrated to show this possession. [59]
Alternative medicine for memory improvement is the extract from the leaves of centella
asiatica in the Indian ayurvedic system of medicine. [60] From the study conducted by
Dhanasekaran M et al. recently on transgenic animal model in the management of AD for
evaluating the efficacy of Centella asiatica extract (CaE), the result was that CaE can

neurodegenerative changes occurring in AD. [61]

4. GINKO BILOBA

A herbal medicine Ginko biloba has been used in traditional chinese medicine for thousands
of years until then for treatment of variety of ailments. DeKosky S.T.et al. observed it to
reduce memory loss, to slow down the degenerative effects of Alzheimer’s disease and
enhance the brain activity [62, 63]. To explain the broad therapeutic spectrum of Ginkgo was
from the fact that it influences two fundamental aspects of human physiology: 1) it improves
blood flow to the brain and other tissues and 2) it enhances cellular metabolism. Because
these functions are essential for good health, it is not unreasonable to consider the possibility
that Ginkgo might have a broad spectrum of clinical applications. According to Perry E.K.et
al. an extract ginkgolide is found to have less side effects as compared to synthetic drug
molecules found in the market such as Donepezil.[64] Sandrine A et al. informed that Ginkgo
biloba acts as a protective agent against Ap protein-induced oxidation by reducing formation

of hydrogen peroxide, lipid oxidation, and removing free radical oxygen species. [65] Sophie
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G et al. observed the following as the various constituents present in this leaf extract;
flavonoid glycosides, terpenoids which have bilobalides and ginkgolides. The flavones
components are known to lessen the tenderness of capillaries and also protects the body from
loss of blood when capillaries are damaged, especially the center of brain. In the case of
ginkgolides, there exist two types A & B. The active one used in AD is B, as it prevents
activating factor of platelets, making blood more less viscous causing better circulation
around and making it an anticerebral thrombosis agent and reducing incidences of stroke.
[66] In conclusion, Kanowski S et al. and Le Bars PL et al. informed that it has been found
that this natural product when used to treat AD for months 3-6 at 120-250 mg, it gave

amazing results like no or less side effects as that of synthetic medicines. [67-70]

5. SALVIA OFFICINALIS

The extract of a common plant known as sage produces an extraordinary improvement in
cognition to those suffering from mild to moderate AD. Akhondzadeh S et al. stipulated that
within only 16weeksS. Officinalis shows its 100% potency and efficacy [71]. Duke JA et al.
informed that it is an antioxidant as it contain scarnosic acid and rosmarinic acid which help
in reducing free radical species and protects the brain against oxidative damage [72].Wake G
et al. also stated that in this case the side effects are as same as that of cholinesterase inhibitor
[73]. Therefore, there was a lot of agitation in placebo group which is an added advantage to
the property of this plant.

6. ROSMARINUS OFFICINALIS

In this plant, Duckett P et al. accounted for the following constituents; ursolic acid,
Apigenin, oleanolic acid, eugenol, thymol and carvacrol which all areCOX-2 inhibitors.

Apart from this, this plant’s extract acts as antioxidants (reducing free radical) and also anti-
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inflammatory agent. Carsonic acid and ferulic acid are the strongest present antioxidants as
compared to the synthetic ~ ones e.g. (BHA) Butylated hydroxyanisole
and (BHT) Butylated hydroxytoluene. [74] Moss M et al. reported that the oil of this herb
plant is found to be amazingly effective for the improvement in the cognition of AD patient
and also improved one’s mood changes. [75] Ozarowski M et al. informed that under
pharmcological clinical trials, they had carried out in vitro and in vivo ideal models which
resulted in the proof that this oil indeed has its own potency on brain. Kujawski R et al.
observed during in vitro studies that it showed an added advantage apart from inhibiting
AchE or B- amyloid it also has anti BUuChE activity. In this lamiaceae plant, apart from
antioxidant and anti-inflammatory properties, it has also reported to possess cytoprotective
and anti-apoptotic. [76]

7. MELISSA OFFICINALIS (Lemon Balm)

Melissa officinalis was believed to sharpen memory. It has tremendously displayed its activity
of improving cognition and decreasing agitation in AD patients. When administered orally,
its showed maximum efficacy by increase in Ach receptor activity in the CNS. Perry E.K. et
al. informed that it also possesses the properties of the muscarinic and nicotinic receptor
interaction. [77-78] According to Kennedy DO et al, during testing trials, it was tried on
healthy young volunteers and it was observed that it normalized moods and cognition of the
mindset improved [79]. Therefore, it was summarized that Melissa officinalis is amongst the
many herbal plant which can be used to improve the condition of AD patients due to its
ablility to inhibit acetylcholinesterase and also reduce oxidative stress.

8. HUPERZIA SERRATA (FIRMOSSES)
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It is one of the most leading herbal plant used in AD and scientist are paying much attention
on one of its phytoconstituent known as lycopodium which is an alkaloids. Commonly
termed as Huperzia A is popularly known to act as potent and selective AChE inhibitor which
is also reversible. According to Ha G.T.et al,. this helps in improving memory and other
mental dysfunctionalities in patient with AD and remaining severe conditions that can be
addressed. [80] Li C et al. informed that it is an active antioxidant and protects the neuro

structure of brain. [81]

9. BUGULA NERITINA (BRYOSTATIN-1)

It was George Pettit from the bryozoans who isolated bryostatin for the first time, he
found it to be a very large lactone. At this very moment, it is being investigated for
anticancer properties. It was then found to have very good memory enhancement in
average adult. According to Hale K.J.et al. mechanism of action of Bryostatin-1 was to
enhance a-secretase secretion in human fibroblast cells then to reduce AP level sand
finally to reduce the death of transgenic AD mice [47]. This showed the researcher that it
had a broad future in memory enhancement. [82]. Mackay HJ et al. informed that in
addition to improved memory in rats, it also showed increased concentration and quick
learning. It was also reported that this molecule could repair damaged brain tissue
[83,84].

10. VITIS VINIFERA (RESVERATROL)

Resveratrol is presently available in plants belonging to family Vitaceae family such as
grapes and we eat them once in while without realizing that is a very good source of
antioxidants which can help in the AD treatment. Feng Y et al. informed that resveratrol

enhanced proteosomal degradation of AP and this polyphenol enables AP aggregates to
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decompose and clear out. Proteosome activity was found to be the main target in reducing
aggregates in AD brain. [85] Jang JH et al. stipulated that prevention of fibril formation was
due to disruption of AP hydrogen bonding by destabilization of preformed A in vitro except

Oligomerization. [86] Rossignol E et al. informed that to be specific, it hunts down all free
radicals of active oxygen species and destroys them leading to reduced oxidation stress. [87]
According to De Almeida L.M.V et al. this agent acts as a protectant on astrocytes in brain by
reducing hydrogen peroxide caused by oxidative stress with the help of glutathione
(antioxidant). [88] Karuppagounder S.S. et al. informed that apart from this, it is known to
improve cognition disabilities and prevents plaque synthesis in patient of AD. [89] According
to Pall M et al, Williams P et al. and Anekonda T.S. et al. recent proof has shown resveratrol
as an active modulator in AD pathology because of its ideal properties. [90-92] As we speak

resveratrol is under in the 3" phase in clinical trials.

Other natural plants that aid in the treatment of AD [93]:

1) Acorus calamus

2) Albizzia julibrissin

3) Albizzia lebbeck

4) Anemarrhenaasphodeloides

5) Artemisia absinthium

6) Bacopa monnieriVallarai / Brahmi
7) CelastrusPaniculatus

8) Clitoriaternatea

9) Commiphorawhighitii

10) Cornus officinalis
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11) Eclipta alba

12) Evolvulusalsinoides

13) Foeniculum vulgare

14) Ficusreligiosa

15) Glycyrrhiza glabra

16) Hypericum perforatum
17) Leontopodiumalpinum
18) Panax ginseng

19) Passiflora actinia

20) Polygala tenuifolia

21) Prunusamygdalus

22) Ptychopetalumolacoides
23) Pueraria tuberosa

24) Rubiacordifolia

25) Tabernaemontanadivaricata
26) Thespesia populnea

27) Vitis vinifera

28) Withaniasomnifera

WHY HERBAL TREATMENT?

Herbs have a little to no toxicity compared to allopathic medicines approved by FDA, USA
and plays a major role in the early stages of the disease and also conditions in AD involving
bad memory and dementia. The herbal drugs can be used with other drugs side by side as

supplementary. For the patients having the history of AD in the family, may start taking these
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supplements to delay or to reduce the further progression of the condition. This review is to
pin-point the possible role of many herbs which have shown their effectiveness in
Alzheimer’s or any other memory related disorders. The plants mentioned in this article are
very much helpful in treating and managing the disease due to their anti-oxidant, anti-
inflammatory, neuroprotective, pro-cholinergic and anti-acetylcholinesterase qualities.
Further, large scale studies are required to determine effectiveness of these herbs in the
treatment and management of AD. Until then, this review will render some facts regarding

the benefit of the herbs mentioned in the article.

Conclusion

Finally, we can say that in the treatment for AD, a large group of natural plants are being used
all around the globe. Anti-inflammatory, antiapoptotic, antioxidative, are the mechanisms of
action of the reviewed ten prominent representative plants, and generally activity that are
mainly dealing with the protection of neuro cells. All of these indigenous plants show a bright
future in not only improving the AD condition but also curing it. Best example where in
curcumin which showed tremendous synergetic effects on cognition and oxidative stress, as
well as good BBB permeability. Medicinal herbs are plentifully available worldwide and can
have a great deal in formulation of effective new drugs for the disease. The main objective of
this review is to highlighting the obvious role of many herbs, which have displayed the
possibility of their effectiveness in Alzheimer’s or memory related disorders in experimental
models and human studies. This review gives sum herbal drug data from which scientists can
get lead to work extensively to find out the technique and will further establish the
authenticity to carry out advance research work in this field to yield the new molecule for

future prevention and treatment of Alzheimer’s & memory deficient CNS disorders.

Page |834 Copyright © 2019 Authors



THINK INDIA JOURNAL ISSN: 0971-1260

Vol-22-Issue-17-September-2019

References

1. Jewart, R.D., Green, J., Lu, C.J., Cellar, J. and Tune, L.E., “Cognitive, behavioral, and
physiological changes in Alzheimer disease patients as a function of incontinence
medications”. The American journal of geriatric psychiatry, 13(4), pp.324-328, Apr 2005.

2. Wernicke, T.F. and Reischies, F.M., “Prevalence of dementia in old age: clinical diagnoses

in subjects aged 95 years and older”. Neurology, 44(2), pp.250-250, Feb 1994.
3. Rauk, A., “The chemistry of Alzheimer’s disease”. Chemical Society Reviews, 38(9),
pp.2698-2715, Oct 2009.

4. Francis, P.T., Palmer, A.M., Snape, M. and Wilcock, G.K., 1999. The cholinergic
hypothesis of Alzheimer’s disease: a review of progress. Journal of Neurology,
Neurosurgery & Psychiatry, 66(2), pp.137-147, Feb 1999.

5. Wright, C.I., Geula, C. and Mesulam, M.M., 1993. Neuroglial cholinesterases in the
normal brain and in Alzheimer's disease: relationship to plaques, tangles, and patterns of
selective vulnerability. Annals of Neurology: Official Journal of the American
Neurological Association and the Child Neurology Society, 34(3), pp.373-384, Sept. 1993

6. Nordberg, A. and Svensson, A.L., “Cholinesterase inhibitors in the treatment of
Alzheimer’s disease. Drug safety” 19(6), pp.465-480, Dec 1998

7. Bullock R. Drug treatment in dementia. Curr Opin Psychiatr, ; 14: 349-53, Dec 1998.

8. Abbott, A., 2011. A problem for our age. Nature, 475(7355), p.S2, July 2014

9. Atanasov, A.G., Waltenberger, B., Pferschy-Wenzig, E.M., Linder, T., Wawrosch, C.,
Uhrin, P., Temml, V., Wang, L., Schwaiger, S., Heiss, E.H. and Rollinger, J.M., “Discovery
and resupply of pharmacologically active plant-derived natural products: A review”
Biotechnology advances, 33(8), pp.1582-1614, Dec 2015.

10.https://www.news-medical.net/.../Alzheimers-Disease-Epidemiology.aspx

Page |835 Copyright © 2019 Authors


https://www.news-medical.net/.../Alzheimers-Disease-Epidemiology.aspx
https://www.news-medical.net/.../Alzheimers-Disease-Epidemiology.aspx
https://www.news-medical.net/.../Alzheimers-Disease-Epidemiology.aspx
https://www.news-medical.net/.../Alzheimers-Disease-Epidemiology.aspx
https://www.news-medical.net/.../Alzheimers-Disease-Epidemiology.aspx
https://www.news-medical.net/.../Alzheimers-Disease-Epidemiology.aspx
https://www.news-medical.net/.../Alzheimers-Disease-Epidemiology.aspx
https://www.news-medical.net/.../Alzheimers-Disease-Epidemiology.aspx

THINK INDIA JOURNAL ISSN: 0971-1260

Vol-22-Issue-17-September-2019
11. Braak, H. and Del Tredici, K., “Reply: the early pathological process in sporadic
Alzheimer’s disease” Acta neuropathologica, 126(4), pp.615-618, Oct 2013
12. Bowen, D.M., Smith, C.B., White, P.A.M.E.L.A. and Davison, A.N., “Neurotransmitter-
related enzymes and indices of hypoxia in senile dementia and other abiotrophies” Brain:
a journal of neurology, 99(3), pp.459-496, Sept. 1976

13. American psychiatric Association. Ed. APA, Washington, 1997.

14. De Leon, M.J.; convit, A.; De santis, S.; Bobinsky, M.; George, A.E.; et. Al, “Patient
affect and caregiver burden in dementia”, Psychogeriatric,9, pp.183-190, Oct 1997.

15. Singh, N., Pandey, B.R. and Verma, P., “An overview of phytotherapeutic approach in
prevention and treatment of Alzheimer’s syndrome & dementia”. International Journal of

Pharmaceutical Sciences and Drug Research, 3(3), pp.162-172.July 2011.

16. Wimo, A. & Prince, M. “The global economic impact of Dementia,. Alzheimer’s disease
International, World Alzheimer Report,13 (1), pp 1-7. Jan. 2010.

17. Fratiglioni, L., Ronchi, D.D., Aguero-Torres, H. “Worldwide prevalence and incidence
of dementia” Drugs Aging, 15: pp 365-75, May1999

18. Rao, R.V., Descamps, O., John, V. and Bredesen, D.E., “Ayurvedic medicinal plants for

Alzheimer's disease: a review”. Alzheimer's research & therapy, 4(3), p.22.Jun 2012

19. Bredesen, D.E., “Neurodegeneration in Alzheimer's disease: caspases and synaptic

element interdependence”. Molecular neurodegeneration, 4(1), p.27, Jun 2009

20. Nandagopan, G.L., Kishore, A., Manavalan, M. Najeeb, M.A. “Treatments for Alzheimer,s
disease: An over view”. Int. Res. J. Pharmacy, 4:pp12-15. Aug 2013

21. Jayarajan, P., Nirogi, R., Abraham, R., Marimuthu, K., Kandikere, V., Bhyrapuneni, G.,
Saralaya, R., Ahmad, I., Reddy, N.S., Srinivas, V. and Rasheed, M.A., “SUVN-90121: A
selective nicotinic acetylcholine receptor (nAChR) ligand for the treatment of cognitive
impairment and depression” Alzheimer's & Dementi: The Journal of the Alzheimer's
Association, 6(4), p.S54, July 2010.

Page |836 Copyright © 2019 Authors



THINK INDIA JOURNAL ISSN: 0971-1260

Vol-22-Issue-17-September-2019
22. Kumar, A. and Singh, A., “A review on Alzheimer's disease pathophysiology and its
management: an update” Pharmacological reports, 67(2), pp.195-203.Apr. 2015
23. Maelicke, A., Samochocki, M., Jostock, R., Fehrenbacher, A., Ludwig, J., Albuguerque,
E.X. and Zerlin, M., “Allosteric sensitization of nicotinic receptors by galantamine, a new
treatment strategy for Alzheimer’s disease” Biological psychiatry, 49(3), pp.279-288.Feb
2001,
24. Engedal, K., Soininen, H., Verhey, F., Waldemar, G., Winblad, B., Wimo, A,
Wetterholm, A.L., Zhang, R., Haglund, A. and Subbiah, P., “Donepezil improved or
stabilized cognition over one year in patients with mild and moderate Alzheimer's disease”
European Neuropsychopharmacology, (10), p.368. Dec 2010
25. Solomon, A., Mangialasche, F., Richard, E., Andrieu, S., Bennett, D.A., Breteler, M.,
Fratiglioni, L., Hooshmand, B., Khachaturian, A.S., Schneider, L.S. and Skoog, I.,
“Advances in the prevention of Alzheimer's disease and dementia” Journal of internal
medicine, 275(3), pp.229-250, Mar. 2014

26. Honig, L.S., “Translational research in neurology: dementia”. Archives of neurology,
69(8), pp.969-977. Aug. 2012

27. Zlokovic, B.V., “New therapeutic targets in the neurovascular pathway in Alzheimer’s
disease”. Neurotherapeutics, 5(3), pp.409-414.July 2008

28. Keltner, N.L. and Williams, B., “Memantine: A new approach to Alzheimer's disease”.
Perspectives in psychiatric care, 40(3), p.123.July 2004

29. Kelley, B.J. and Knopman, D.S., “Alternative medicine and Alzheimer's disease”. The
neurologist, 14(5), p.299.Sept. 2008

30. http://www.auroh.com/alzheimer/homeopathic-treatment-for-alzheimer.php

31.http://www.naturalnews.com/034416 Alzheimers disease homeopathic remedies

treatment.html

32. http://www.homeopathy-cures.com/html/alzheim

33. http://lwww.natural remedies-center.com[last accessed on 2014 Jan 21]
34. Kapoor LD.CRC Handbook of ayurvedic medicinal plants.BocaRaton,FL;CRC press
inc:1990,pp.6/Res,

Page |837 Copyright © 2019 Authors


http://www.auroh.com/alzheimer/homeopathic‐treatment‐for‐alzheimer.php
http://www.naturalnews.com/034416_Alzheimers_disease_homeopathic_remedies_
http://www.homeopathy‐cures.com/html/alzheim

THINK INDIA JOURNAL ISSN: 0971-1260

Vol-22-Issue-17-September-2019

35. Dhanasekaran, M., Holcomb, L.A., Hitt, A.R., Tharakan, B., Porter, J.W., Young, K.A.
and Manyam, B.V., “Centella asiatica extract selectively decreases amyloid B levels in
hippocampus of Alzheimer's disease animal model”. Phytotherapy Research: An
International Journal Devoted to Pharmacological and Toxicological Evaluation of Natural
Product Derivatives, 23(1), pp.14-19.Jan. 2009

36. Alan RG. “Ginkogo biloba extract:A review”.Alter Med Rev. 4:pp171-179, Mar. 1996.

37. http://www.richeters.com|[last accessed on 2014 Feb 21]

38. DeKosky, S.T., Williamson, J.D., Fitzpatrick, A.L., Kronmal, R.A., lves, D.G., Saxton,
J.A., Lopez, O.L., Burke, G., Carlson, M.C., Fried, L.P. and Kuller, L.H., “Ginkgo biloba for
prevention of dementia: a randomized controlled trial”. Jama, 300(19), pp.2253-2262, Nov
2008

39. Akhondzadeh, S., Noroozian, M., Mohammadi, M., Ohadinia, S., Jamshidi, A.H. and
Khani, M., “Salvia officinalis extract in the treatment of patients with mild to moderate
Alzheimer's disease: a double blind, randomized and placebo-controlled trial”. Journal of
clinical pharmacy and therapeutics, 28(1), pp.53-59. Feb 2003

40. http://www.associatescontent.com

41. Moss, M., Cook, J., Wesnes, K. and Duckett, P., “Aromas of rosemary and lavender
essential oils differentially affect cognition and mood in healthy adults”. International
Journal of Neuroscience, 113(1), pp.15-38. Jan 2003

42. Perry, E.K., Pickering, A.T., Wang, W.W., Houghton, P. and Perry, N.S., “Medicinal
plants and Alzheimer's disease: Integrating ethnobotanical and contemporary scientific
evidence”. The Journal of Alternative and Complementary Medicine, 4(4), pp.419-428. Dec
1998

43. Ha, G.T., Wong, R.K. and Zhang, Y., “Huperzine a as potential treatment of Alzheimer's
disease: an assessment on chemistry, pharmacology, and clinical studies”. Chemistry &
biodiversity, 8(7), pp.1189-1204. July 2011

44. Tomiyoma T, Kaneko H, Kataoka K, Asanos “Dual effects of broyostain -1 on spatial

memory & depression”.Eurj pharmacol,;512:pp 43-45, Mar 2005

Page |838 Copyright © 2019 Authors


http://www.associatescontent.com/

THINK INDIA JOURNAL ISSN: 0971-1260

Vol-22-Issue-17-September-2019

45. Feng, Y., Wang, X.P., Yang, S.G., Wang, Y.J., Zhang, X., Du, X.T., Sun, X.X., Zhao, M.,
Huang, L. and Liu, R.T., “ Resveratrol inhibits beta-amyloid oligomeric cytotoxicity but does
not prevent oligomer formation”. Neurotoxicology, 30(6), pp.986-995. Nov. 2009

46. Yang, F., Lim, G.P., Begum, A.N., Ubeda, O.J., Simmons, M.R., Ambegaokar, S.S.,
Chen, P.P., Kayed, R., Glabe, C.G., Frautschy, S.A. and Cole, G.M., “Curcumin inhibits
formation of amyloid B oligomers and fibrils, binds plaques, and reduces amyloid in vivo™.
Journal of Biological Chemistry, 280(7), pp.5892-5901.Feb 2005

47. Ng, T.P., Chiam, P.C., Lee, T., Chua, H.C., Lim, L. and Kua, E.H.,  Curry consumption
and cognitive function in the elderly”. American journal of epidemiology, 164(9), pp.898-
906. July 2006

48. Hamaguchi TK, Yamada MD. Curcumin and Alzheimer"s disease. CNS Neurosci Ther.
;16:285-297, July 2010

49. Mukheijee DG, Dey CD. “Clinical trial on Brahmi”. J Exper Med Sci, 10: pp 5-11, Mar
1966.

50. Abbas, S.S., Singh, V., Bhalla, M. and Singh, N., “Clinical study of organic
Ashwagandha in cases of parkinsonism, neuropathy, paralysis and uterine tumours (fibroids
and other tumours) including Cutaneous Endodermal carcinoma”. In Proc., National Seminar
on “Eco-friendly Herbs of Ayurveda in Healthcare of Mankind: A Strategy for Scientific
Evaluation an Uniform Standardization ”’-Lucknow (Vol. 81). Jan 2004

51. Chopra RN, Chopra IC, Handa KN, Kapur LD. Indigenous Drugs of India. 2nd ed.,

Calcutta; UN Dhar and Sons Pvt. Ltd.: Oct1958.

52. Satyavati, G.V., Raina, M.K. and Sharma, M., Medicinal plants of India. Indian Council
of Medical Research. 1987

53. Khory RN, Katrak NN. MateriaMedica and Their Therapeutics. Delhi; Neeraj Publishing
House: 1981.

54. Asolkar LV, Kakkar KA, Chakra. Second supplement to glossary of Indian Medicinal plants
with Active Principles.Part 1 (A-K) (1965-1981), New Delhi; PLD (Council of Scientific and
Industrial Research): 1992

55. Kapoor LD. CRC Handbook of Ayurvedic Medicinal Plants. Boca Raton, FL; CRC Press

Inc: 1990, pp. 61.

56. Joshi, H. and Parle, M., “Brahmi rasayana improves learning and memory in mice”.
Evidence-Based Complementary and Alternative Medicine, 3(1), pp.79-85. Nov 2006

Page |839 Copyright © 2019 Authors


https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Hamaguchi+TOny+K,+Yamada+MD.+Curcumin+and+Alzheimer%E2%80%9Fs+disease.+CNS+Neurosci+Ther.+2010%3B16%3A285-297
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Hamaguchi+TOny+K,+Yamada+MD.+Curcumin+and+Alzheimer%E2%80%9Fs+disease.+CNS+Neurosci+Ther.+2010%3B16%3A285-297

THINK INDIA JOURNAL ISSN: 0971-1260

Vol-22-Issue-17-September-2019

57. Bhalla, M., Raghuvanshi, P., Sharma, S.C. and Singh, N.,Management of Neuritis and
Parkinsonism by Bacopamonnieri. the Proceedings-Relevance of Modern Methods of
Pharmacological Studies to Traditional Medicine, p.77.2008

58. Kapoor LD., Hand book of Ayurvedic medicinal plants.61, Florida; CRC Press: 1990.

59. Lee, M.K., Kim, S.R., Sung, S.H., Lim, D., Kim, H., Choi, H., Park, H.K., Je, S. and Ki,
Y.C., “Asiatic acid derivatives protect cultured cortical neurons from glutamate-induced
excitotoxicity”. Research communications in molecular pathology and pharmacology, 108(1-
2), pp.75-86. July 2000.

60. Singhal, A.K., Naithani, V. and Bangar, O.P., “Medicinal plants with a potential to treat
Alzheimer and associated symptoms”. International Journal of Nutrition, Pharmacology,
Neurological Diseases, 2(2), p.84 May 2012

61. Dhanasekaran, M., Holcomb, L.A., Hitt, A.R., Tharakan, B., Porter, JW., Young, K.A.
and Manyam, B.V., “Centella asiatica extract selectively decreases amyloid 3 levels in
hippocampus of Alzheimer's disease animal model”. Phytotherapy Research: An
International Journal Devoted to Pharmacological and Toxicological Evaluation of Natural
Product Derivatives, 23(1), pp.14-19. Jan 2009

62. DeKosky, S.T., Williamson, J.D., Fitzpatrick, A.L., Kronmal, R.A., Ives, D.G., Saxton,
J.A., Lopez, O.L., Burke, G., Carlson, M.C., Fried, L.P. and Kuller, L.H., Ginkgo biloba for
prevention of dementia: a randomized controlled trial. Jama, 300(19), pp.2253-2262. Nov.
2008

63. Alan RG. “Ginkgo biloba Extract: A Review”. Alter Med Rev.1(4): pp171-179. Jan 1996

64. Perry, E.K., Pickering, A.T., Wang, W.W., Houghton, P.J. and Perry, N.S., “Medicinal
plants and Alzheimer's disease: from ethnobotany to phytotherapy”. Journal of Pharmacy
and Pharmacology, 51(5), pp.527-534. May 1999.

65. http://www.richeters.com.[Last accessed on 2014 Feb 21]

66. Sandrine, A., Sophie, G., Karine, A., Fati, N. and Emma, R., “Alzheimer’s disease onset
with Ginkgo biloba and other symptomatic cognitive treatments in a population of women
aged 75 years and older from the EPIDOS study”. J Gerontol ABiolSciMedSci, 58, pp.372-7.
Apr 2003

67. Kanowski, S., Herrmann, W.M., Stephan, K., Wierich, W. and Hérr, R., < Proof of
efficacy of the Ginkgo biloba special extract EGb 761 in outpatients suffering from mild to

Page |840 Copyright © 2019 Authors



THINK INDIA JOURNAL ISSN: 0971-1260

Vol-22-Issue-17-September-2019
moderate primary degenerative dementia of the Alzheimer type or multi-infarct dementia”.
Phytomedicine, 4(1), pp.3-13. Marc. 1997
68. Le Bars, P.L., Katz, M.M., Berman, N., Itil, T.M., Freedman, A.M. and Schatzberg, A.F.,
“A placebo-controlled, double-blind, randomized trial of an extract of Ginkgo biloba for
dementia”. Jama, 278(16), pp.1327-1332. Oct 1997
69. DeFeudis, F.V.,Ginkgo biloba extract (EGb 761). Pharmacological Activities and
Clinical Applications, 1, pp.25-94. Jun 1991
70. Kleijnen, J. and Knipschild, P., “Ginkgo biloba”. The Lancet, 340(8828), pp.1136-1139.
Nov. 1992
71. Akhondzadeh, S., Noroozian, M., Mohammadi, M., Ohadinia, S., Jamshidi, A.H. and
Khani, M., “Salvia officinalis extract in the treatment of patients with mild to moderate
Alzheimer's disease: a double blind, randomized and placebo-controlled trial”. Journal of
clinical pharmacy and therapeutics, 28(1), pp.53-59. Feb 2003
72. Duke, J.A., “The Garden Pharmacy: Rosemary, the herb of remembrance for Alzheimer’s
disease” . Alternative & complementary therapies, 13(6), pp.287-290. Dec2007
73. Wake, G., Court, J., Pickering, A., Lewis, R., Wilkins, R. and Perry, E., “CNS
acetylcholine receptor activity in European medicinal plants traditionally used to improve
failing memory”. Journal of ethnopharmacology, 69(2), pp.105-114. Feb 2000

74. http://www.associatedcontent.com

75. Moss, M., Cook, J., Wesnes, K. and Duckett, P., “Aromas of rosemary and lavender
essential oils differentially affect cognition and mood in healthy adults”. International
Journal of Neuroscience, 113(1), pp.15-38. Jan 2003

76. Ozarowski, M., Mikotajczak, P.L., Bobkiewlcz-Koztowska, T., Kujawski, R. and
Mrozikiewicz, P.M., “Neuroactive compounds from medicinal plants of the Lamiaceae
family showing potentially beneficial activity in treatment of Alzheimer's disease”. Herba
Polonica, 55(4), pp.148-163. Mar. 2009

77. Perry, E.K., Pickering, A.T., Wang, W.W., Houghton, P.J. and Perry, N.S., “Medicinal
plants and Alzheimer's disease: from ethnobotany to phytotherapy”. Journal of Pharmacy
and Pharmacology, 51(5), pp.527-534. May 1999

78. Perry, E.K., Pickering, A.T., Wang, W.W., Houghton, P. and Perry, N.S., “Medicinal

plants and Alzheimer's disease: Integrating ethnobotanical and contemporary scientific

Page | 841 Copyright © 2019 Authors


http://www.associatedcontent.com/

THINK INDIA JOURNAL ISSN: 0971-1260

Vol-22-Issue-17-September-2019

evidence”. The Journal of Alternative and Complementary Medicine, 4(4), pp.419-428. Dec
1998

79. Kennedy, D.O., Scholey, A.B., Tildesley, N.T.J., Perry, E.K. and Wesnes, K.A.,
“Modulation of mood and cognitive performance following acute administration of Melissa
officinalis (lemon balm)”. Pharmacology Biochemistry and Behavior, 72(4), pp.953-964.
July 2002

80. Ha, G.T., Wong, R.K. and Zhang, Y., “ Huperzine a as potential treatment of Alzheimer's
disease: an assessment on chemistry, pharmacology, and clinical studies”. Chemistry &
biodiversity, 8(7), pp.1189-1204. July 2011

81. Li, C,, Du, F, Yu, C., Xu, X., Zheng, J., Xu, F. and Zhu, D., “ A sensitive method for the
determination of the novel cholinesterase inhibitor ZT-1 and its active metabolite huperzine
A in rat Dblood wusing liquid chromatography/tandem mass spectrometry”. Rapid
communications in mass spectrometry, 18(6), pp.651-656. Mar. 2004

82. Hale, K.J. and Manaviazar, S., “New approaches to the total synthesis of the bryostatin
antitumor macrolides”. Chemistry—An Asian Journal, 5(4), pp.704-754. Apr. 2010

83. Mackay, H.J. and Twelves, C.J., “Targeting the protein kinase C family: are we there
yet?”. Nature Reviews Cancer, 7(7), p.554. July 2007

84. Etcheberrigaray, R., Tan, M., Dewachter, I., Kuipéri, C., Van der Auwera, I., Wera, S.,
Qiao, L., Bank, B., Nelson, T.J., Kozikowski, A.P. and Van Leuven, F., “ Therapeutic effects
of PKC activators in Alzheimer's disease transgenic mice”. Proceedings of the National
Academy of Sciences, 101(30), pp.11141-11146, July 2004

85. Feng, Y., Wang, X.P., Yang, S.G., Wang, Y.J., Zhang, X., Du, X.T., Sun, X.X., Zhao, M.,
Huang, L. and Liu, R.T., “ Resveratrol inhibits beta-amyloid oligomeric cytotoxicity but does
not prevent oligomer formation” . Neurotoxicology, 30(6), pp.986-995, Nov. 2009

86. Jang, J.H. and Surh, Y .J., “Protective effect of resveratrol on 3-amyloid-induced oxidative
PC12 cell death”. Free Radical Biology and Medicine, 34(8), pp.1100-1110, Apr. 2003

87. Sassatelli, M., Bouchikhi, F., Aboab, B., Anizon, F., Fabbro, D., Prudhomme, M. and
Moreau, P., “ In-vitro antiproliferative activities and kinase inhibitory potencies of glycosyl-
isoindigo derivatives”. Anti-Cancer Drugs, 18(9), pp.1069-1074. Oct. 2007

88. de Almeida, L.M.V., Leite, M.C., Thomazi, A.P., Battu, C., Nardin, P., Tortorelli, L.S.,
Zanotto, C., Posser, T., Wofchuk, S.T., Leal, R.B. and Gongalves, C.A., “ Resveratrol

Page | 842 Copyright © 2019 Authors



THINK INDIA JOURNAL ISSN: 0971-1260

Vol-22-Issue-17-September-2019
protects against oxidative injury induced by H202 in acute hippocampal slice preparations
from Wistar rats”. Archives of biochemistry and biophysics, 480(1), pp.27-32. Dec 2008
89. Karuppagounder, S.S., Pinto, J.T., Xu, H., Chen, H.L., Beal, M.F. and Gibson, G.E.,
“Dietary supplementation with resveratrol reduces plaque pathology in a transgenic model of
Alzheimer's disease”. Neurochemistry international, 54(2), pp.111-118. Feb 2009
90. Pallas, M., Casadesus, G., Smith, M.A., Coto-Montes, A., Pelegri, C., Vilaplana, J. and
Camins, A., “Resveratrol and neurodegenerative diseases: activation of SIRT1 as the
potential pathway towards neuroprotection”. Current neurovascular research, 6(1), pp.70-81.
Feb. 2009
91. Williams, P., Sorribas, A. and Howes, M.J.R., “Natural products as a source of
Alzheimer's drug leads”. Natural product reports, 28(1), pp.48-77. Apr. 2011
92. Anekonda, T.S., “Resveratrol—a boon for treating Alzheimer's disease?”. Brain research
reviews, 52(2), pp.316-326, Sept. 2006
93. Pohl, S., Zobel, J. and Moffat, A., “Extended Boolean retrieval for systematic biomedical
reviews”. In Proceedings of the Thirty-Third Australasian Conference on Computer Science-
Volume 102 (pp. 117-126). Australian Computer Society, Inc. Jan 2010

Page |843 Copyright © 2019 Authors



