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INTRODUCTION 

Alzheimer's disease (AD) is a brain disorder named after 

German physician Aloes Alzheimer, who first described 

it in 1906. Alzheimer's disease is a progressive and 

neurodegenerative disease that primarily affects the 

elderly population of over 65 years of age, and is 

estimated to account for 50 - 60% of the dementia 

cases.
[1]

 The prevalence has been found to rise 

exponentially with age, ranging from 3.0% in patients 

aged 65 to 74 years to as much as 47.2% in those aged 

85 years.
[2,3]

 This condition is characterized by a 

progressive loss of memory, deterioration of virtually all 

intellectual functions, increased apathy, decreased speech 

function, disorientation, and gait irregularities. 

 

Electronic databases like MEDLINE, LILACS, Cochrane 

Library, dissertation Abstract (USA), National Research 

Register, Current Controlled trials, Center watch Trials 

Database and Psych INFO Journal Articles bases were 

used to search for information related to studies done on 

plants in the past years. The search combined the terms 

Alzheimer disease, dementia, cognition disorders, Herbal 

and Phytotherapy. 

The brain has 100 billion nerve cells (neurons). Each 

nerve cell connects with many others to form 

communication networks. Groups of nerve cells have 

special jobs. Some are involved in thinking, learning and 

remembering. Others help us see, hear and smell. To do 

their work, brain cells operate like tiny factories. They 

receive supplies, generate energy, construct equipment 

and get rid of waste. Cells also process and store 

information and communicate with other cells. Keeping 

everything running requires coordination as well as large 

amounts of fuel and oxygen. 

 

The beta-amyloid peptide, with 39 - 42 amino acid 

residues (BAP), plays a significant role in the 

development of AD. Although there is no cure for AD, it 

can be managed with the available drugs, to some 

degree. Several studies have revealed that natural 

antioxidants, such as vitamin E, vitamin C, and beta-

carotene, may help in scavenging free radicals generated 

during the initiation and progression of this disease. The 

loss of memory is considered to be the result of a 

shortage of the nerve transmitter acetylcholine. It is 

possible to increase the level of this transmitter in the 
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ABSTRACT 

Alzheimer s disease (AD) is characterized by profound memory loss sufficient to interfere with social and 

occupational functioning. It is the most common form of dementia, affecting more than 20 million people 

worldwide. AD is characterized by an insidious loss of memory, associated functional decline and behavioral 

disturbances. Patients may live for more than a decade after they are diagnosed with AD, making it the leading 

cause of disability in the elderly. The incidence of AD ranges from 1 to 4% of the population per year, increasing 

from its lowest level at ages 65 to 70 years to rates that may approach 6 percent for those over the age of 85 years. 

The first neurotransmitter defect discovered in AD involved acetylcholine (ACh). As cholinergic function is 

required for short-term memory, the cholinergic deficit in AD was also believed to be responsible for much of the 

short-term memory deficit. Clinical drug trials in patients with AD have focused on drugs that augment levels of 

Ach in the brain to compensate for the loss of cholinergic function. These drugs have included ACh precursors, 

muscarinic agonists, nicotinic agonists and acetylcholinesterase inhibitors. The most highly developed and 

successful approaches to date have employed acetylcholinestrase inhibition. Although some Food and Drug 

Administration approved drugs are available for the treatment of Alzheimer’s disease, the outcomes are often 

unsatisfactory, and there is a place for alternative medicine, in particular, herbal medicine. This paper reviews the 

clinical effects of a number of commonly used types of herbal medicines for the treatment of AD. 

 

KEYWORDS: Alzheimer disease, Ginkgo biloba, herbal medicine, Panax ginseng, Brahmi. 
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brain by inhibiting the activity of the enzyme 

acetylcholinesterase, which splits or breaks down the 

transmitter substance. Drugs that inhibit the breakdown 

of the messenger or transmitter acetylcholine delay the 

development of the disease.
[4] 

 Alzheimer's is the most 

common form of dementia. 

 

Pathophysiology of AD 
Neuronal loss and/or pathology may be seen particularly 

in the hippocampus, amygdala, entorhinal cortex and the 

cortical association areas of the frontal, temporal and 

parietal cortices, but also with subcortical nuclei such as 

the serotonergic dorsal raphe, noradrenergic locus 

coeruleus, and the cholinergic basal nucleus. The 

deposition of tangles follows a defined pattern, starting 

from the trans-entorhinal cortex; consequently the 

entorhinal cortex, the CA1 region of the hippocampus 

and then the cortical association areas, where frontal, 

parietal and temporal lobes are particularly affected. The 

extent and placement of tangle formation correlates well 

with the severity of dementia, much more so than 

numbers of amyloid plaques.
[5]  

 
The accretion of tau proteins correlates very closely with 

cognitive decline and brain atrophy, including 

hippocampal atrophy. In the neuropathology of 

Alzheimer’s disease there is a loss of neurons and 

atrophy in temporofrontal cortex, which causes 

inflammation and deposit the amyloid plaques and an 

abnormal cluster of protein fragments and tangled 

bundles of fibers due to this there is an increase in the 

presence of monocytes and macrophages in cerebral 

cortex and it also activates the microglial cells in the 

parenchyma.
[6]

 Summary of pathophysiology of AD is 

shown in Figure 1.  

 

 
Fig. 1 Hypothesis for pathophysiology of alzheimer’s disease. 

 

Hyperphosphorylated tau protein and amyloid β 

hypothesis  
One of the main pathological features of AD is the 

formation of senile plaques (SP), which is caused by 

amyloid beta (Aβ) deposition. Normally, Aβ are soluble 

small peptides, which are produced by the splitting of the 

precursor protein of amyloid (APP) by the action of α-

secretase, β-secretase and γ-secretase. The imbalance 

between β-amyloid (Aβ) production and clearance leads 

to various types of toxic oligomeric, namely protofibrils, 

fibrils and plaques depending upon the extent of 

oligomerization. The reason of the formation of Aβ is 

still unclear, but the sequence, concentration and 

conditions of stability of Aβ are important factors.
[7]

 The 

pathophysiology of Alzheimer’s disease is credited to a 

number of factors such as the cholinergic dysfunction, 

amyloid/tau toxicity and oxidative stress/ mitochondrial 

dysfunctions.
[8]

  

  

Oxidative stress hypothesis  
Reactive oxygen species (ROS) and reactive nitrogen 

species (RNS) are produced in many normal and 

abnormal processes in humans, they play dual role as 

both have beneficial functions in cellular signaling 

pathways and venomous processes that can lead to 

damage of cellular structures (including cell membrane, 

lipid, protein and DNA). The high oxygen consumption 

of the brain, which utilizes 20% more oxygen than other 

mitochondrial respiratory tissues, means that the brain is 

more vulnerable to oxidative stress. The neuron is the 

basic functional unit of the brain, which contains a large 

number of polyunsaturated fatty acids. It can interact 

with ROS, leading to the lipid peroxidation reaction and 
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molecular apoptosis, in addition, less glutathione in 

neurons is also one of the causes of oxidative stress 

injury.
[7] 

  

Metal ion hypothesis  
Metal dyshomeostasis is involved in the progression and 

pathogenesis of diseases, including neurodegerative 

diseases and cancer. Ionosphere and metal chelators are 

well known modulators of transition metal homeostasis, 

and a number of these molecules are used in clinical 

trials. Metal-binding compounds are not the only drugs 

capable of targeting transition metal homeostasis.
[9]

 

Current evidence indicates changes in the equilibrium of 

redox transition metals; mainly copper (Cu), iron (Fe) 

and other trace metals. Their levels in the brain are found 

to be high in AD. In other neurodegenerative disorders, 

Cu, manganese, aluminum and zinc are involved.
[10]

 

  

Cholinergic hypothesis  
The effects of apo-lipo-protein E (APOE) genotype on 

the useful effect of acetyl-cholinesterase inhibitors 

(AChEIs) in patients with Alzheimer’s disease. AchEI 

medications are the core of the treatment of AD, and 

APOE genotype is the most important factor associated 

with AD. This lack of major effect of APOE is analyzed 

with respect to the “Cholinergic Hypothesis” of AD, 

dating from 1976, through the recognition that 

cholinergic neurons are not the main target of AD. 

  

Cholinergic receptor binding is reduced in specific brain 

regions with mild to moderate AD and is related to 

neuropsychiatric symptoms. Among healthy older adults, 

lower receptor binding may be associated with slower 

processing speed. Cholinergic receptor binding in vivo 

may reveal links to other key brain changes associated 

with aging and AD and may provide a potential 

molecular treatment target.
[11]

 Clinical decrease is related 

to an extensive loss of cholinergic neurons formed in the 

forebrain nuclei (medial) and a related decline in 

acetylcholine-mediated neurotransmission, drugs tending 

to regularize acetylcholine transmitter level, such as 

cholinesterase inhibitors (ChEIs) and donepezil, have for 

over 20 years served as the foundation of symptomatic 

therapy for AD.
[12]

  

 

PHARMACOLOGICAL TREATMENT WITH 

MEDICINAL HERBS  

While no drug has been shown to completely protect 

neurons, agents that inhibit the degradation of ACh 

within the synapse are the mainstay of treatment for AD. 

Acetylcholinesterase/cholinesterase inhibitors and 

memantine are the only agents approved by the Food and 

Drug Administration for the treatment of AD. Other 

drugs, such as selegiline, vitamin E, estrogen and anti-

inflammatory drugs have been studied, but their use 

remains controversial.
[13,14]

 Various other agents have 

been used in an attempt to modify the course or improve 

the symptoms of AD, including Ginkgo biloba.
[15-17]

 The 

cholinesterase inhibitor tacrine is used rarely because of 

potential liver toxicity and the need for frequent 

laboratory monitoring. Nevertheless, donepezil, 

rivastigmine, and galantamine have low incidences of 

serious reactions, but they commonly have cholinergic 

side effects such as nausea, anorexia, vomiting, and 

diarrhea.
[13-17]

 Many of today's synthetic drugs originated 

from the plant kingdom and only about two centuries ago 

the major pharmacopoeias were dominated by herbal 

drugs. 

 

Herbal medicine went into rapid decline when basic and 

clinical pharmacology established themselves as leading 

branches of medicine. Nevertheless, herbal medicine is 

still of interest in many diseases, in particular, 

psychiatric and neurological disorders. There are some 

reasons for this issue: 1) patients are dissatisfied with 

conventional treatment, 2) patients want to have control 

over their healthcare decision, and 3) patients see that 

herbal medicine is congruent with their philosophical 

values and beliefs.
[13]

 There are several studies and 

documents that indicate a unique role of herbal 

medicines in the treatment of AD. 

 

Panax ginseng (Araliaceae) 

Studies demonstrated that Panax ginseng extract 

improves AD symptoms in patients with AD, and the 

two main components of ginseng might contribute to AD 

amelioration. Ginsenosides show various AD-related 

neuroprotective effects. Gintonin is a newly identified 

ginseng constituent that contains lysophosphatidic acids 

and attenuates AD-related brain neuropathies. 

Ginsenosides decrease amyloid β-protein (Aβ) formation 

by inhibiting β- and γ-secretase activity or by activating 

the nonamyloidogenic pathway, inhibit 

acetylcholinesterase activity and Aβ-induced 

neurotoxicity, and decrease Aβ-induced production of 

reactive oxygen species and neuroinflammatory 

reactions. Oral administration of ginsenosides increases 

the expression levels of enzymes involved in 

acetylcholine synthesis in the brain and alleviates Aβ-

induced cholinergic deficits in AD models. Similarly, 

gintonin inhibits Aβ-induced neurotoxicity and activates 

the nonamyloidogenic pathway to reduce Aβ formation 

and to increase acetylcholine and choline 

acetyltransferase expression in the brain through 

lysophosphatidic acid receptors. Oral administration of 

gintonin attenuates brain amyloid plaque deposits, 

boosting hippocampal cholinergic systems and 

neurogenesis, thereby ameliorating learning and memory 

impairments. It also improves cognitive functions in 

patients with AD. Ginsenosides and gintonin attenuate 

AD-related neuropathology through multiple routes.
[18] 

The effects of ginseng on the cognitive function with 

underlying mechanisms have been proposed. 

Ginsenoside is known to improve learning and memory 

in hippocampus-dependent tasks and increased cell 

survival in the dentate gyrus and hippocampal subregion 

CA3. Ginsenoside attenuated Aβ1-42-induced 

neurotoxicity and tau hyperphosphorylation at multiple 

AD-related sites in a dose-dependent manner.  In 

addition, it has been suggested that 
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ginsenoside potentiated the cholinergic pathways in the 

central nervous system. Thus, enhanced choline 

acetyltransferase activity and inhibited acetylcholine 

esterase activity, thereby enhancing the function of 

cholinergic system. Administration ginsesenoside 

increased the cortex thickness and density of synapses in 

the hippocampal CA3 region, which is suggested to 

modulate synaptic plasticity, regarded as one of the most 

essential mechanism in learning and memory.
[19] 

 

Ginkgo biloba l. (ginkgoaceae) 

Ginkgo biloba (Gb) is currently the most investigated 

and adopted herbal remedy for cognitive 

disorders and Alzheimer's disease (AD). Nevertheless, its 

efficacy in the prevention and treatment of dementia still 

remains controversial. Specifically, the added effects of 

Gb in subjects already receiving “conventional” anti-

dementia treatments have been to date very scarcely 

investigated.  The use of Gb is associated with additional 

cognitive and functional benefit in AD patients already 

in treatment with cholinesterase inhibitors (ChEIs). Data 

are from mild to moderate AD patients under ChEI 

treatment recruited in the Impact 

of Cholinergic Treatment USe (ICTUS) study. Mixed 

model analyses were performed to measure six-monthly 

modifications in the Mini Mental State 

Examination (MMSE), the Alzheimer's Disease 

Assessment Scale-Cognitive (ADAS-Cog) subscale 

score, and the Activities of Daily Living (ADL) scale 

over a follow-up of 1 year according to the additional Gb 

supplementation. Findings suggest that Gb may provide 

some added cognitive benefits in AD patients already 

under ChEIs treatment. The clinical meaningfulness of 

such effects remains to be confirmed and clarified.
[20] 

 

GBE appears to be most effective in the early stages of 

AD. This could potentially mean that patients with early 

AD may be able to maintain a reasonably normal life. 

GBE has been shown to have the ability to normalize the 

ACh receptors in the hippocampus area of the brain (the 

area most affected by the disease) in aged animals.
[21]

 

GBE has also demonstrated the ability to increase 

cholinergic activity and to provide improvements in 

other aspects of the disease.
[22] 

 

Gotu kola (centella asiatica) (apiaceae) 

In the Ayurvedic system of medicine, leaves of gotu 

kola is one of the important rejuvenating herbs for nerve 

and brain cells and is believed to be capable of 

increasing intelligence, longevity, and memory.
[23,24]

 

Asiaticoside derivatives, including asiatic acid and 

asiaticoside, were shown to reduce hydrogen peroxide-

induced cell death, decrease free radical concentrations, 

and inhibit beta-amyloid cell death in vitro, suggesting a 

possible role for gotu kola in the treatment and 

prevention of AD and beta-amyloid toxicity.
[25]

 Gotu 

kola extracts reversed the beta-amyloid pathology in the 

brains of mice and modulated the components of the 

oxidative stress response.
[24-28] 

 

 

Ashwagandha (withinia somnifera) 

Ashwagandha contains steroidal compounds of great 

interest to researchers, such as the ergostane-type 

steroidal lactones, including withanolides A to Y, 

dehydrowithanolide R, withasomniferin A, 

withasomidienone, withasomniferols A to C, withaferin 

A and withanone. Other constituents include the 

phytosterols sitoindosides VII to X and beta-sitosterol as 

well as alkaloids (for example, ashwagandhine, 

cuscohygrine, tropine, pseudotropine, isopelletierine, and 

anaferine), a variety of amino acids (including 

tryptophan), and high amounts of iron.
[29,30]

 A subset of 

these components (withanamides) has been shown to 

scavenge free radicals generated during the initiation and 

progression of AD. Neuronal cell death triggered by 

amyloid plaques was also blocked by withanamides.
[31-35]

 

Molecular modeling studies showed that withanamides A 

and C uniquely bind to the active motif of beta-amyloid 

(Aβ 25-35) and prevent fibril formation.
[33,35]

 In the CNS, 

Ashwagandha has been reported to increase memory and 

learning.
[36]

 Aqueous extracts of this herb have been 

found to increase cholinergic activity, including 

increases in the acetylcholine content and cholineacetyl 

transferase activity in rats and this might partly explain 

the cognition-enhancing and memory-improving 

effects.
[37,38]

 In addition, recent reports have provided 

exciting information on the ability of this herb to 

stimulate neurite outgrowth.
[39]

 Treatment with the 

methanol extract of Ashwagandha caused neurite 

outgrowth in a dose- and time-dependent manner in 

human neuroblastoma cells.
[37,40]

 The levels of two 

dendritic markers, MAP2 and PSD-95, were found to be 

markedly increased in cells treated with Ashwagandha, 

suggesting that it stimulates dendrite formation.
[37,40]

 In 

an extension of the above study, the same research group 

treated cultured rat cortical neurons with amyloid peptide 

that induced axonal and dendritic atrophy and loss of 

pre- and postsynaptic stimuli. Subsequent treatment with 

a methanol extract of Ashwagandha induced significant 

regeneration of both axons and dendrites. In addition to 

the reconstruction of pre- and postsynapses in the 

neurons, methanol extracts of Ashwagandha reversed 

amyloid peptide-induced memory deficit in mice.
[40]

 

These in vivo effects of Ashwagandha were maintained 

even after the discontinuance of the drug administration. 

 

  Bhrami (bacopa monnieri) (scrophularaceae)  

  The principal constituents of Bacopa monnieri (BM) are 

saponins and triterpenoid bacosaponins that include 

bacopasides III to V, bacosides A and B, and 

bacosaponins A, B, and C. Other saponin glycosides 

include the jujubogenin bisdesmosides bacopasaponins 

D, E, and F. Other constituents include alkaloids, plant 

sterols, betulic acid, polyphenols, and sulfhydryl 

compounds that confer antioxidant activity.
[41,42,43]

 Thus, 

BM could act by reducing divalent metals, scavenging 

reactive oxygen species, decreasing the formation of 

lipid peroxides and inhibiting lipoxygenase activity.
[44]

 

 

https://www.sciencedirect.com/topics/medicine-and-dentistry/ginkgo-biloba
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/herbal-remedy
https://www.sciencedirect.com/topics/medicine-and-dentistry/cognitive-defect
https://www.sciencedirect.com/topics/medicine-and-dentistry/cognitive-defect
https://www.sciencedirect.com/topics/medicine-and-dentistry/alzheimers-disease
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/dementia
https://www.sciencedirect.com/topics/medicine-and-dentistry/acetylcholinesterase-inhibitor
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/cholinergic-receptor-stimulating-agent
https://www.sciencedirect.com/topics/medicine-and-dentistry/mini-mental-state-examination
https://www.sciencedirect.com/topics/medicine-and-dentistry/mini-mental-state-examination
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Traditionally, BM was used to improve memory and 

cognitive function.
[45]

 The BM extracts have been 

investigated extensively for their neuropharmacological 

effects and their nootropic actions.
[42,45-47]

 In the 

hippocampus, BM enhances protein kinase activity that 

may contribute to its nootropic action.
[48]

 BM also 

inhibited cholinergic degeneration and displayed a 

cognition-enhancing effect in a rat model of AD.
[49]

 A 

team of researchers also reported that a standardized 

extract of BM reversed the cognitive deficits induced by 

intracerebroventricularly administered colchicines and 

ibotenic acid into the nucleus basalis magnocellularis.
[50]

 

In the same study, BM also reversed the (a) depletion of 

acetylcholine, (b) reduction in choline acetyltransferase 

activity, and (c) decrease in muscarinic cholinergic 

receptor binding in the frontal cortex and 

hippocampus.
[50]

 BM extracts protected neurons from 

beta-amyloid-induced cell death by suppressing cellular 

acetylcholinesterase activity. In addition, BM extract-

treated neurons expressed a lower level of reactive 

oxygen species, suggesting that Brahmi restrained 

intracellular oxidative stress.
[51]

 

 

Turmeric (curcuma longa) zinziberaceae 

Curcumin (Turmeric) has been used in various types of 

treatments for dementia and traumatic brain injury. 

Curcumin also has a potential role in the prevention and 

treatment of AD. Curcumin as an antioxidant, anti-

inflammatory and lipophilic action improves the 

cognitive functions in patients with AD. A growing body 

of evidence indicates that oxidative stress, free radicals, 

beta amyloid, cerebral deregulation caused by bio-metal 

toxicity and abnormal inflammatory reactions contribute 

to the key event in Alzheimer's disease pathology. Due to 

various effects of curcumin, such as decreased Beta-

amyloid plaques, delayed degradation of neurons, metal-

chelation, anti-inflammatory, antioxidant and decreased 

microglia formation, the overall memory in patients with 

AD has improved. This paper reviews the various 

mechanisms of actions of curcumin in AD and 

pathology.
[52]

 

 

Liquorice (glycyrrhiza glabra) (fabaceae) 

The effect of liquorice components in specific neurotoxic 

processes in AD. Amyloid-β peptide (25-35) 

(Aβ(25-35))-induced neurotoxicity is major pathway 

which is known to play role in pathogenesis of AD. ISL 

(isoliquiritigenin constituent of liquorice) was found to 

significantly reduce the effects of neurotoxicity induced 

by exposure of cortical neural cells to Aβ(25-35) in vitro. 

Downstream mediators of Aβ (25-35) neurotoxicity 

including Bax and caspase-3 were decreased as well as 

inflammatory indicators such as Ca
2+

 and ROS levels. 

Water extract of licorice was shown to significantly 

decrease neurotoxic effects of Aβ(25-35) protein. A side 

from inhibition of molecular pathways involved in 

pathogenesis of AD, licorice has been shown to improve 

memory and learning in animal models. After 7 days of 

treatment with water extract of licorice, studied mice had 

increased learning and memory functions assessed by 

elevated plus maze and passive avoidance paradigm. 

Licorice was also found to reverse amnesia induced by 

scopolamine and diazepam in that study, indicating that 

liquorice may have anticholinesterase activity. 

Anticholinesterase medications are one of the key 

treatments offered for patients with AD. A similar study 

design was applied to purified glabridin from licorice 

root to investigate its effect on functional memory and 

learning as well as acetylcholinesterase activity. The 

results revealed enhancement of memory and learning in 

mice which received glabridin orally for 3 days. 

Cholinesterase activity was found to be significantly 

decreased in glabridin-treated group compared to 

controls.
[53] 

 

Following are some useful plants with their constituents 

and possible mechanism of action for AD. 

 

Table 1: Other Useful Plants with effect on AD. 

Name of Plant Parts of plants used C.C Possible Mechanism of Action Helpful in AD 

Huperzia serrate,
[54-57]

 

(Lycopodiaceae) 

 

club moss 
Huperzine A 

(Alkaloidal nature) 

Potent, reversible and selective 

inhibitor of 

acetylcholinesterase, which 

activity is even stronger than 

galantamine 

As a dietary supplement 

for memory loss and 

mental impairment. 

Modification of APP 

processing, protection 

against Aβ-induced 

oxidative injury and 

neuronal apoptosis, 

regulation of nerve growth 

factor and reduction in 

glutamate-induced toxicity 

Vinca minor,
[58]

 

 

leaves 

 

Vinpocetine is a 

chemical derived 

from vincamine 

 

As a treatment for 

memory loss and mental 

impairment. 

Melissa officinalis,
[59 

60]
 (lemon balm) 

 

 

  

ACh receptor activity in the 

central nervous system with 

both nicotinic and muscarinic 

binding Properties 

modulates mood and 

cognitive performance 
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Galanthus nivalis L. 
[61] 

(Amaryllidaceae) 

 

European daffodils or 

common snowdrops, 

 

Galantamine 

Isoquinoline alkaloid 

 

A competitive and selective 

acetylcholinesterase inhibitor. 

 

Galantamine also 

allosterically modifies 

nicotinic ACh receptors, 

potentiating the 

presynaptic response to 

ACh. 

Used to delay the process 

of degeneration of neurons 

in Alzheimer’s disease. 

Salvia officinalis,
[62]

 

(Lamiaceae) 
 

Carnosic acid and 

Rosmarinic acid 
Antioxidants 

Protect the brain from 

oxidative damage. 

Rosmarinus 

officinalis
[63]

 

(Lamiaceae) 

Rosemary 

(Satapatrika) 

 

Carnosic acid 

and ferulic acid 

 

 

greater reported 

antioxidant activity than 

the widely common 

synthetic antioxidants 

butylated hydroxytoluene 

(BHT) and butylated 

hydroxyanisole (BHA) 

Commiphora 

whighitti,
[64]

 

(Burseraceae) 

 

 

Guggulipid 

guggulsterone resin 

 

Acts on impairment in learning 

and memory and decreased 

choline acetyl transferase levels 

in hippocampus. 

A potential cognitive 

enhancer for improvement 

of memory 

 

Lipidium Meyenii 

Walp (maca)
,[65]

 

(Brassicaceae) 

Macamides 

structurally similar to 

endocannabinoids 

 
Its antioxidant and AChE 

inhibitory activities. 

reduce LPO (Lipid 

peroxidation) 

 

Acorus Calamus 

(Sweetflag),
[66]

 

(Araceae) 

Rhizomes 
α-and β-asarone. 

 

Inhibits the acetylcholinesterase 

(AChE) 

for the treatment of 

memory loss Aβ-induced 

JNK activation, Bcl-w and 

Bcl-xL levels, cytochrome 

c release, and caspase-3 

activation 

Angelica archangelica 

L.
 ,[67]

 Dudhachoraa 

(Laghu Coraka) 

(umbelliferae) 

Seed ethanolic 

extract 

imperatorin and 

xanthotoxin 

Methanol extract inhibit AChE 

in-vitro. 

Increase blood flow in the 

brain. 

 

Tinospora cordifolia  

(Guduchi),
[68]

 

(Menispermaceae) 

Whole plant, 

alcoholic extract 
 

Mechanism for cognitive 

enhancement is by 

immunostimulation and 

synthesis of acetylcholine, 

 

Magnolia officinalis 

(talauma)
,[69]

 

(Magnoliaceae) 

Ethanolic extract of 

bark 

 

Magnolol and 

honokiol, 

 

Inhibits the memory impairment 

induced by scopolamine 

through the inhibition of AChE 

Neuroprotective on beta 

amyloid induced toxicity 

on PC 12 cells 

Collinsoni 

Canadensis,
[70]

 

(Lamiaceae) 

Horsebalm(Monarda) 

 
carvacol and thymol 

 

To prevent the breakdown of 

acetylcholine. 

 

 

Bertholettia excelsa 

(Lecythidaceae)
,[71]

 

 

Seed, brazil nuts Lecithin, choline 

high concentration of lecithin, 

which contains 

choline. Choline is a building 

block for acethycholine. 

These building blocks enhance 

the concentration of 

acethylcholine in AD patients. 

 

Uncaria 

rhynchophylla
[72]

 
  

potent inhibitory effects on 

fibril formation of Aβ and can 

also destabilize preformed 

Aβ fibrils 

 

Polygala tenuifolta
[73]

  Tenuigenin 

inhibit the secretion of Aβ in 

cultured cells, which may 

explain its ability to improve 
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cholinergic function degraded 

through Aβ in rat models 

Coptidis
[74]

 Rhizome Berberine 

reduce Aβ secretion by altering 

APP processing in a way to shift 

from the amyloidogenic to non-

amyloidogenic pathway 

 

Satis tinctoria, 

Polygonum tinctorium, 

Strobilanthes cusia
[75]

 

Leaves Indirubin 

inhibiting two protein kinases 

involved in abnormal tau 

phosphorylation in AD 

 

Jyotishmati Celastrus 

paniculatus
[76,77]

 

 

Aqueous extract of 

seeds 
 

dose-dependent cholinergic 

activity, antioxidant activity by 

free radical scavenging 

sharpening the memory 

and improving 

concentration and 

cognitive function 

Jatamansi 

(nardostachys 

jatamansi)
[78]

 

Rhizomes and roots   

Alcoholic extract 

significantly improved 

learning and memory 

Shankhpushpi 

Convolvulus 

pluricaulis
[79]

 

Aqueous root extract  

Hippocampal regions associated 

with the learning and memory 

functions showed a dose-

dependent increase in 

acetylcholine esterase activity in 

the CA1 and CA3 area with CP 

treatment 

Increase in acetylcholine 

content in the 

hippocampus may be the 

neurochemical basis for 

their improved learning 

and memory 

 

CONCLUSION 

The pharmaceutical industry is facing serious challenges 

as the drug discovery process for neurodegenerative 

diseases is becoming extremely expensive, riskier, and 

critically inefficient. A significant shift from a single-

target to a multi-target drug approach, especially for 

chronic and complex disease syndromes, is being 

witnessed. Approaches based on reverse pharmacology 

(from the clinic to the bedside) also offer efficient 

development platforms for herbal formulations. The 

Ayurvedic system of medicine has garnered increasing 

recognition in recent years with regard to diet and 

treatment options. Early development of Ayurvedic 

herbal supplements required only anecdotal or 

epidemiologic information (or both) without an 

understanding of the mode of action. The Ayurvedic 

medicine industry has come a long way from when it 

was considered unnecessary to test Ayurvedic 

formulations prior to use, to several randomized, double-

blind, controlled studies and to the introduction of good 

manufacturing practice guidelines for the industry. It has 

taken a more rigorous scientific and quality-enhanced 

approach to provide 'proof of concept' and a 'mode of 

action'. It might be worth pointing out that, while 

Ayurvedic therapeutics has been prescribed for centuries 

for neurodegenerative diseases (including dementias), 

only recently have there been Western, mechanistic 

studies on AD; however, these mechanistic studies point 

to the same mechanisms addressed by the Ayurvedic 

therapeutics (for example, increase in nerve growth 

factors and neurotrophic factors and reduction in 

inflammation and oxidative damage), providing strong 

support for herbal therapy for AD.
[80]

 It is hoped that the 

strong knowledge base of Ayurveda coupled with 

combinatorial sciences and high-throughput screening 

techniques will improve the ease with which Ayurvedic 

products and formulations can be used in drug discovery 

campaigns and development process, thereby providing 

new functional leads for AD and other age-associated 

neurodegenerative diseases. 
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