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Abstract 

The aim of this review is attempts to enlist and display the role of some nutraceuticals being used 

as in the prevention and management of Alzheimer's disease. Various cognitive enhancer are 

widely used traditionally as medicine to prevent Alzheimer's disease. Nutraceuticals are food or 

part of a food including naturals (like plants, animals, minerals, or microbial sources) or 

chemical groups (like vitamins, antioxidants, amino acids and fatty acids) that promote wellness 

or health benefits including the prevention and/or treatment of a disease. One of the best benefits 

of nutraceuticals is that they provide a better therapeutic hope with lesser side effects compared 

to pharmaceutical agents or other conventional approach. Some of the herbal nutraceuticals like 

Gingko Biloba, Huperzine Alpha are used in clinical practice to target the pathogenesis of 

Alzheimer's disease. 
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Introduction 

Alzheimer‟s disease (AD), was first described by 

German psychiatrist Alois Alzheimer in 1906. 

Alzheimer's disease (AD) is a progressive 

neurodegenerative disorder, characterized by 

deposition of beta amyloid protein, neurofibrillary 

tangles, astrogliosis and microgliosis, leading to 

neuronal dysfunction and loss of memory function. 

Alzheimer's disease is the most common cause of 

dementia and a group of brain disorders where brain 

cells degenerate and die, causing a steady decline in 

memory and mental function that cause the loss of 

intellectual and social skills.[1] 

Dementia is a syndrome associated with progressive 

impairments in memory and learning ability, 

cognitive skills, behaviour, activities of daily living 

and quality of life. There are more than 47.5million 

people with dementia world wide and 7.7 million new 

cases are added to the dementia pool each year.[2] 

Pathophysiology of alzheimer's disease 

Cognitive impairment is the primary symptom of 

AD, which causes a disturbance in mood, behaviour 

and reduces the quality of life. The main risk factors 

associated with AD include hypertension, 

hyperlipidemia, diabetes, genetic disposition, cardiac 

diseases, physical inactivity, and obesity.[3] 

The pathophysiology of AD is complex. It may 

developed due to interactions between vascular 

aetiologies (cerebrovascular disorders and vascular 

factors), changes in the brain (infarcts, white matter 

lesions, and atrophy).[4] Other pathogenic factors of 

AD such as deposition of beta amyloid protein, 

atherosclerosis, ischemic damage in various areas of 

the brain and ageing, also contribute via 

inflammation and oxidative stress Figure 1[3]. 

Table 1 Pathogenesis of Alzheimer’s 

Disease 

Amyloid 
hypothesis:- 

Neurofibrilar
y tangles:- 

 

Cholinergic 
regulation:- 

Altered amyloid 
protein precursor 
may cause excess 
production of 
Beta amyloid 
protein(BAP), 
having tendency 
to clump each 
other and form  
plaque 
 
 
Plaque cause 
neurodegeneratio
n & disturb 
impulse 
transmission. 
 
Finally neuron 
cell loss and 
block cell to cell 
signal & result in 
Alzheimer [5] 

Abnormal 
Hyper 
phosphorylatio
n 
Leads twist 
formation of 
Tau protein 
(which provide 
structural 
support to 
microtubules 
& 
transportation 
of (neutrients). 
 
 
Microtubules 
get collapse, 
which 
stop neutrient 
supply & may 
cell death. 
 
 
Neuronal loss 
result in 
Alzheimer [5-
6]  
 

The first 
neurotransmitt
er defect 
discovered in 
AD involved 
acetylcholine 
(ACh). 
Abnormal 
release of Ach 
from 
cholinergic 
neuron to brain 
at 
Hippocampus 
and cortex, 
which inhibit 
the regulation 
of learning and 
memory result 
in Alzheimer 
[6-7] 
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Normal neurons Abnormal neurons 

Figure 1 Neuronal changes in AD 

Nutraceuticals approach for Alzheimer's disease 

The term nutraceuticals derived from “nutrition” and 

“pharmaceutical” was coined by Stephen Defelice 

MD, founder and chairman of the foundation for 

innovation in medicine (FIM) Cranford, New Jersy, 

in 1989. According to Defelice “nutracetuicals are 

food or part of a food that promote health wellness 

including the prevention and/or treatment of a 

disease”[8]. 

NUTRITION 
(Required for 

Health) 

PHARMACEUTICALS 
(Required for remedy for 

sickness/injury) 
 
 
 

NUTRACEUTICALS 
(Preventive Medical Approach for disease) 

 
Figure 2 Concept of Nutraceuticals 

From an ancient era herbal medicine are traditionally 

used to boost memory, cognitive functions and 

manage behavioral as well as psychological symptoms 

associated with dementia/AD. Some of the most 

commonly used herbs are Ginkgo biloba, Huperzia 

serrata, Salvia miltiorrhiza, Bacopa monnieri, 

Curcuma longa, Panax ginseng, Panax notoginseng, 

Crocus sativus, and Camellia sinensis. 

Gingko biloba 

Ginkgo biloba containing flavonoidal glycosides is one 

of the best known medicinal herbs for prevention 

and management of Alzheimer‟s disease and its 

associated symptoms. In controlled clinical trials, 

using a placebo and control group, Ginkgo biloba 

extracts showed therapeutic benefits in Alzheimer‟s, 

similar to prescription drugs such as Tactrin or 

Donepezil, with little undesirable side effects [9-10]. 

The principal constituents of Ginkgo include 

flavonol glycosides (e.g. quercetin and kaempferol) 

and terpenoids (e.g. ginkgolide and bilobalide). 

Ginkgolide having antioxidant property with 

neuroprotective and cholinergic activities that help in 

the management of AD. Ginkgo biloba provide 

protection against amyloid β protein-induced 

oxidative damages (degrading hydrogen peroxide, 

preventing lipids from oxidation, and trapping the 

reactive oxygen species).[9,11] 

Maurer et al. [12] conducted a large-scale double 

blind, multicenter randomized controlled trial(RCT), 

for determining the clinical efficacy of G. biloba 

extract EGb 761 in AD. The RCT were conducted 

on twenty AD patients aged 50–80 with mild to 

moderate dementia. After recruiting two patients 

were excluded, the remaining 18 patients were 

randomly divided into the two groups as treatment 

and control groups. Over a 3-month period, the 

treatment group received a normal daily dose of 

240mg EGb 761, where as the control group received 

a placebo. 
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The primary outcome measure was short cognitive 

performance test for assessing memory and attention 

by using SKT (Syndrom-Kurz Test). Secondary 

measures such as Alzheimer's Disease Assessment 

Scale (ADAS) and EEG were analyzed qualitatively. 

The study confirmed the efficacy of EGb761 as 

measured by SKT, for the treatment of mildly to 

moderately severe AD. In addition, EEG showed 

some improvement in brain activity. However, the 

results based on the ADAS were not statistically 

significant, possibly due to the small sample size. The 

quality of this study is fair. No sufficient details were 

reported with respect to the procedures of 

randomization and blinding as well as the tracking of 

dropouts in the process. 

Mazza et al. [13] conducted a double blind, 

randomized controlled trial to compare G. biloba 

extract EGb 761 and a second generation 

cholinesterase inhibitor, donepezil, for their efficacy 

in the treatment of AD. Patients aged 50–80 years 

with a mild to moderate degree of AD were recruited 

but patients with dementia of other etiologies were 

excluded. Medications with cognitive effects were 

prohibited. In the study, 76 patients were randomized 

into three groups. Over a 24-week period, 25 patients 

received daily an oral dose of 160mg EGb 761; 25 

patients received daily an oral dose of donepezil 5mg; 

and remaining 26 patients took a placebo. The 

primary outcome measures were MMSE (mini-

mental state examination), SKT and Clinical Global 

Impression (CGI). The study found that both G. 

biloba and donepezil were more effective than the 

placebo for improving the cognitive function in 

patients with mild to moderate AD according to the 

measures of SKT and CGI (but not of MMSE), and 

the differences were statistically significant, however, 

there was no statistical difference between G. biloba 

and donepezil based on all three measures. In 

addition, there were no major side effects reported. 

Thus, this study concluded that G. biloba could be a 

valuable alternative to cholinesterase inhibitors for 

the treatment of AD.  

Huperzine Alpha (A) 

Huperzine A, a novel Lycopodium alkaloid, extracted 

from the Chinese herb Huperzia serrata, is well 

known as a reversible, potent, and selective acetyl 

cholinesterase, which activity is even stronger than 

galantamine. It is also known as „Qian Ceng Ta‟ in 

China. Huperzine A is an FDA-approved drug for 

the treatment of mild to moderate AD and other 

memory disorders.[14-15] 

Zhang et al. [16] conducted a large-scale double 

blind, multicenter randomized controlled trial, for 

determining the clinical efficacy of huperzine A in 

AD. The RCT were conducted on 202 AD patients 

aged 50–80 with mild to moderate dementia from 15 

centers. Over a 12-week period, the treatment group 

received a normal daily dose of 400mg of  huperzine, 

where as the control group received a placebo. 

Results showed remarkable improvements on several 

scales, including the ADAS cognitive scale, the 

MMSE scale, the CIBIC-Plus (Clinician Interview 

Based Impression of Change-Plus) scale, and the 
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activities of daily living (ADL) scale. Huperzine A 

was found to significantly improve cognition, 

behavior, activity of daily life and mood in AD 

patients. 

Xu et al. [17] conducted a double-blind placebo-

controlled multi-centered trial, was aimed to 

comparing the effect of huperzine A in capsules to 

huperzine A in tablets. The study were conducted on 

60 patients comparing the effect of 200 mg of 

huperzine A in capsules, to 200 mg of huperzine A in 

tablets, just to observed a difference in absorption 

and bioavailability. Results based on numerous 

mental and quality of life scales revealed that patients 

treated with both huperzine A tablets and capsules 

significantly and remarkably improved. In addition, 

free radicals in erythrocytes and plasma reduced in 

both groups. There was no change at all in the 

placebo group. 

Melissa officinalis 

It has been reported that Melissa officinalis (lemon 

balm) belongs to Lamiaceae family, which improves 

cognitive function and reduces agitation in patients 

with mild to moderate AD. M. officinalis is known to 

ACh receptor activity in the central nervous system 

with both nicotinic and muscarinic binding properties 

[18]. A recent study has shown that this plant 

modulates mood and cognitive performance when 

administered to young, healthy volunteers [19]. 

Akhondzadeh et al. [20] conducted a parallel, 

randomized, placebo-controlled study to measure the 

efficacy and safety of M. officinalis in 42 patients with 

mild to moderate AD over four months period. The 

study measures the main efficacy as the cognitive 

subscale of the Alzheimer's Disease Assessment Scale 

(ADAS-cog) and the Clinical Dementia Rating-Sum 

of the Boxes (CDR-SB) scores. The CDR-SB 

provides a consensus-based global clinical measure 

by summing the ratings from six domains: memory, 

orientation, judgment, problem solving, community 

affairs, home and hobbies, and personal care. The 

results revealed that patients receiving M. officinalis 

extract experienced significant improvements in 

cognition after 16 weeks of treatment. 

Salvia officinalis 

It has been reported that Saliva officinalis (sage) 

belongs to Lamiaceae family, which improves 

cognitive function and reduces agitation in patients 

with mild to moderate AD [21]. 

Akhondzadeh et al. [22] reported that patients with 

mild to moderate AD receiving Salvia officinalis extract 

experienced statistically significant benefits in 

cognition after 16 weeks of treatment. The clinical 

relevance of these findings was emphasized by the 

improvements seen in both the ADAS-cog and 

CDR-SB measures in the S. officinalis extract group on 

both observed case and intention-to-treat analyses. 

The changes at the endpoint compared to baseline 

for Salvia extract and placebo respectively on the 

CDR-SB scores. The side effects associated with 

Salvia in this study were generally those expected 

from cholinergic stimulation and were similar to 

those reported with cholinesterase inhibitors. This 
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study may indicate an additional advantage for M. 

officinalis in the management of patients with AD. 

Bacopa monnieri 

Bacopa monnieri (Brahmi) belong to Scrophulariaceae 

family has been traditionally used in Ayurvedic 

medicine to treat conditions including pain, asthma, 

fever, inflammation, and memory decline [23]. 

Various mechanisms may be involved in the 

neuroprotective and memory enhancing effects of 

Brahmi such as increasing antioxidant activity [24], 

free radical scavenging, modifying levels of 

acetylcholine [25], and increasing cerebral blood flow 

via vasodilation [26]. 

Steroidal saponins and bacosides A and B are 

responsible for improving learning and memory [27]. 

Bacosides enhance kinase activity and neuronal 

synthesis, which is linked with the restoration of 

synaptic activity, ultimately improving nerve impulse 

transmission [28]. 

Goswami et al. [29] evaluate the effect of Bacopa 

monnieri, associated with the Ayurveda system of 

medicine, on the cognitive functions in Alzheimer‟s 

disease patients, and conclude that it could be 

beneficial in these patients, but more study is needed. 

The hope for future drugs [30-31] 

Current drugs in research that targets beta-

amyloid Protein 

Two anti-amyloid compounds such as CAD106, an 

active immunotherapy, and CNP520 are being 

studied to determine if they can prevent or delay the 

emergence of symptoms of Alzheimer's among 

higher-risk cognitively healthy older adults who have 

two copies of the e4 type of the APOE gene, one 

from each parent. The two studies, will determine 

whether the drugs can combat the accumulation of 

the protein fragment beta-amyloid into the amyloid 

plaques that are a hallmark of Alzheimer‟s. Plaques 

form between nerve cells (neurons) in the brain and 

interfere with neuron-to-neuron communication that 

enables the brain to store new information. The 

studies are expected to conclude in 2025. 

Current drug in research that targets beta-

secretase 

JNJ-54861911 inhibits the ability of the beta-secretase 

enzyme to make beta-amyloid. It is currently in a 

Phase 3 study to determine if it slows cognitive 

decline in people who do not have Alzheimer‟s 

symptoms but have elevated levels of beta-amyloid in 

the brain. The study is expected to be completed in 

2024. JNJ-54861911 is administered in pill form. 

(Drug is still in research; not available to the public.) 

Current drug in research that targets tau protein 

AADvac1 is a vaccine that stimulates the body‟s 

immune system to attack an abnormal form of tau 

protein that destabilizes the structure of neurons. If 

successful, it has the potential to help stop the 

progression of Alzheimer‟s disease. A Phase 2 clinical 

trial, called ADAMANT, enrolled 208 volunteers 

living with mild Alzheimer‟s disease began in March 

2016 and was completed in June 2019. Initial results 
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were announced in September 2019 and showed that 

98.2% of participants who were given the vaccine 

generated antibodies to the tau protein. The results 

also showed no difference in adverse events between 

the treatment and control groups, meaning that the 

treatment was well tolerated. The change in several 

biomarkers for Alzheimer‟s disease showed trends 

that suggest AADvac1 may slow the progression of 

the disease. The slowing of the progression was also 

supported by positive changes in several cognitive 

endpoints. Based on the results, the vaccine will 

continue to be studied in the next level of clinical 

trials (Drug is still in research; not available to the 

public). 

Conclusion 

Herbal medicine as nutraceuticals may play a major 

role in the early treatment either as single 

preparations or as complex herbal formulations for 

the treatment of Alzheimer‟s and improving other 

conditions involving poor memory and dementia. 

One of the best benefits is that they provide a better 

therapeutic hope with lesser side effects compared to 

pharmaceutical agents. The use of herbal medicines 

in the treatment of AD should be compared with the 

pharmacological treatment currently in use.  

Currently FDA-approved medications for AD such 

as acetyl cholinesterase inhibitors and glutamate 

receptor antagonists improve cognitive function but 

do not treat the cause of the disease characterized by 

the deposition of amyloid plaques and formation of 

neurofibrillary tangles. While cholinesterase inhibitors 

and glutamate receptor antagonists such as Gingko 

Biloba, Salvia officinalis and Huperzine A are the 

most effective pharmaceutical options for the 

treatment of AD. Such studies should include 

identification of the active principle in order to 

improve the validation of the clinical trial. Further 

large-scale, multicenter studies are necessary to 

determine the effectiveness of these substances in the 

cognitive deterioration of AD. Until then, this review 

provides some evidence of the benefit of a wide 

range of herbs (included in the Indian Medicine 

System, Chinese Medicine System, European 

Medicine System, etc.) in the treatment of AD. 

References 

1. Goodman Gilman A, Goodman LS, Rall TW, 

Murad F Eds. Goodman & Gilman's The 

Pharmacological Basis Of Therapeutics. New 

York: Macmillan Publishing Company, 7th ed. 

1985; pp 560-62 

2. Dementia Fact Sheet, World Health 

Organisation. 2016 

3. Levine DA, Langa KM. Vascular cognitive 

impairment: disease mechanisms and 

therapeutic implications. Neurotherapeutics 

2011; 8(3): 361–373 

4. Skoog I. Status of risk factors for vascular 

dementia. Neuroepidemiology 1998; 17(1):  

2–9 

5. Tiraboschi P, Hansen LA, Thal LJ, Corey-

Bloom J. The importance of neuritic plaques 



  
             Nutraceuticals for Alzheimer’s; Khan and Anwar 

   

Journal of Pharmacology and Biomedicine, 4(2): 218-226, 2020 
 

and tangles to the development and evolution 

of AD. Neurology 2004; 62(11): 1984-1989 

6. Wright CI, Geula C, Mesulam MM: 

Neurological cholinesterase in the normal 

brain and in Alzheimer's disease: Relation to 

plaques, tangles, and patterns of selective 

vulnerability. Annals of Neurology 1993; 34: 

373-384. 

7. Francis PT, Palmer AM, Snape M, et al.,The 

cholinergic hypothesis of Alzheimer's disease: 

A review of progress. J Neurol ,neurosurg  

Psychiatry 1999; 54: 137-147. 

8. Brower V. Nutraceuticals: Poised for a 

healthy slice of the healthcare market? Nature 

Biotechnology 1998; 16: 728-731 

9. Smith JV, Luo Y. Studies on molecular 

mechanisms of Ginkgo biloba extract. 

Applied Microbiology and Biotechnology 

2004; 64(4): 465–472 

10. http://www.herbal-supplement-resource.com  

11. http://www.richters.com 

12. Maurer K, Ihl R, Dierks T, Frolich L. Clinical 

efficacy of Ginkgo biloba special extract EGb 

761 in dementia of the Alzheimer type. 

Journal of Psychiatric Research 1997; 31(6): 

645–655 

13. Mazza M, Capuano A, Bria P, Mazza S. 

Ginkgo biloba and donepezil: a comparison 

in the treatment of Alzheimer‟s dementia in a 

randomized placebo-controlled double-blind 

study. European Journal of  Neurology 2006; 

13(9): 981– 985 

14. Wang R, Xi CT. Neuroprotective effects of 

huperzine A: a natural cholinesterase 

inhibitor for the treatment of Alzheimer‟s 

disease. NeuroSignals 2005; 14(1-2): 71-82  

15. http://www.holistictherapypractice.com 

16. Zhang Z, Wang X, Chen Q, Shu L, Wang J, 

Shan G. Clinical efficacy and safety of 

huperzine Alpha in treatment of mild to 

moderate Alzheimer disease, a placebo-

controlled, double-blind, randomized trial. 

Zhonghua Yi Xue Za Zhi 2002; 82: 941-944 

17. Xu SS, Cai ZY, Qu ZW, Yang RM, Cai YL, 

Wang GQ, Su XQ, Zhong XS, Cheng RY, 

Xu WA, et al. Huperzine-A in capsules and 

tablets for treating patients with Alzheimer 

disease. Zhongguo Yao Li Xue Bao 1999; 20: 

486-490. 

18. Perry EK, Pikering AT, Wang WW, et al.: 

Medicinal plants and Alzheimer's disease: 

Integrating ethnobotanical and contemporary 

scientific evidence. Journal of Alternate and 

Complementary Medicine 1998; 4: 419-428. 

19. Kennedy DO, Scholey AB, Tildesley NTJ, et 

al.: Modulation of mood and cognitive 

performance following acute administration 

of Melissa officinalis lemon balm. Pharmacol 

ogy Biochemisty and Behavior 2002; 72: 953-

964. 

20. Akhondzadeh S, Noroozian M, Mohammadi 

M, et al.: Melissa officinalis extract in the 

treatment ofpatients with mild to moderate 

http://www.richters.com/
http://www.holistictherapypractice.com/


  
             Nutraceuticals for Alzheimer’s; Khan and Anwar 

   

Journal of Pharmacology and Biomedicine, 4(2): 218-226, 2020 
 

Alzheimer's disease: A double blind, 

randomised, placebo controlled trial. Journal 

of Neurology, Neurosurgery and Psychiatry 

2003; 74: 863-866. 

21. Wake G, Court J, Pikering A, et al.: CNS 

acetylcholine receptor activity in European 

medicinal plants traditionally used to improve 

failing memory. Journal of 

Ethnopharmacology 2000; 69: 105-114. 

22. Akhondzadeh S, Noroozian M, Mohammadi 

M, et al.: 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 2003; 28: 53-59. 

23. Russo A, Borrelli F. Bacopa monniera, a 

reputed nootropic plant: an overview. Phyto 

medicine 2005; 12(4): 305-317  

24. Bhattacharya SK, Bhattacharya A, Kumar A, 

Ghosal S. Antioxidant activity of Bacopa 

monniera in rat frontal cortex, striatum and 

hippocampus. Phytotherapy Research 2000; 

14(3): 174–179 

25. Russo A, Izzo AA, Borrelli F, Renis M, 

Vanella A. Free radicalbscavenging capacity 

and protective effect of Bacopa monniera L. 

on DNA damage. Phytotherapy Research 

2003; 17(8): 870-875 

26. Kamkaew N, Scholfield CN, Ingkaninan K, 

N. Taepavarapruk N, Chootip K. Bacopa 

monnieri increases cerebral blood flow in rat 

independent of blood pressure. Phytotherapy 

Research 2013; 27(1): 135-138 

27. Kar Chowdhuri D, Parmar D, Kakkar P, 

Shukla R, Seth PK, Srimal RC. Antistress 

effects of bacosides of Bacopa monnieri 

modulation of Hsp70 expression, superoxide 

dismutase and cytochrome P450 activity in 

rat brain. Phytotherapy Research 2002; 16(7): 

639-645 

28. Kishore K, Singh M. Effect of bacosides, 

alcoholic extract of Bacopa monniera 

Linn.(brahmi) on experimental amnesia in 

mice. Indian Journal of Experimental Biology 

2005; 43(7): 640-645 

29. Goswami S, Saoji A, Kumar N, Thawani V, 

Tiwari M, Thawani M. Effect of Bacopa 

monnieri on Cognitive functions in 

Alzheimer‟s disease patients. International 

Journal of Collaborative Research in Internal 

Medicine and Public Health 2011; 3: 285-293. 

30. http://www.alz.org/research/science/alzhei

mers treatment horizon.asp 

31. http://www.alz.org/research/clinical 

trials/find clinical trials trialmatch.aspf 

 

 

 

 

http://www.alz.org/research/science/alzheimers%20treatment%20horizon.aspclinical%20trials/find%20clinical%20trials%20trialmatch.aspf
http://www.alz.org/research/science/alzheimers%20treatment%20horizon.aspclinical%20trials/find%20clinical%20trials%20trialmatch.aspf
http://www.alz.org/research/clinical%20trials/find%20clinical%20trials%20trialmatch.aspf
http://www.alz.org/research/clinical%20trials/find%20clinical%20trials%20trialmatch.aspf

