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INTRODUCTION 

Alzheimer’s disease (AD) is a progressive 

neurodegenerative disease characterized 

clinically by gradual and irreversible decline 

in memory, language skills, perception of time 

and space, thinking, and behaviour [1]. It was 

first described by German psychiatrist and 

neuropathologist Alois Alzheimer in 1906 and 

was named after him [2]. Today late-onset AD 

is increasingly being recognized as one of the 

frequent form of dementia found in the 

elderly persons 65 years and older [3].  Early-

onset Alzheimer’s disease is seen in people 

aged 30-50 years. The prevalence is estimated 

to be 10 percent of persons older than 65 

years and 50 percent of persons older than 85 

years. The number of cases is expected to 

increase to 14 million Americans by 2030 [4]. 

When AD is suspected, the diagnosis is usually 

confirmed with tests that evaluate behaviour 

and thinking abilities, often followed by a 

brain scan if available. As the disease 

advances, symptoms can include confusion, 

irritability and aggression, mood swings, 

trouble with language, and long-term memory 

loss. As the sufferer declines they often 

withdraw from family and society (Figure 1 & 

2) [5,6,7]. Since detailed molecular 

mechanisms underline the pathophysiology of 

AD are still remained to be clarified, linear 
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correlation between the stages of AD and 

volume of brain structures, suggest that 

successful therapeutic intervention might stop 

the progress of pathological changes at any 

stage of disease [8]. But recent research 

results are raising hopes that someday it 

might be possible to delay, slow down, or even 

prevent this devastating disease. 

According to the diagnostic criteria for AD, 

published in 1984 by a joint consensus 

conference between the National Institute of 

Neurological and Communicative Disorders 

(NINCDS) and the Alzheimer’s Disease and 

Related Disorders Association (ADRDA) [9], a 

research diagnosis of AD requires dementia 

confirmed by neuropsychological testing. 

Because the diagnosis of AD remains one of 

exclusion, the neuropsychological evaluation 

represents the “cornerstone” of an AD 

diagnosis [10]. Furthermore, any studies 

examining the risk factors of AD rely on its 

accurate diagnosis [11]. 

The cause and progression of AD are not well 

understood. Research indicates that the 

disease is associated with plaques and tangles 

in the brain [12]. Current treatments only help 

with the symptoms of the disease. There are 

no available treatments that stop or reverse 

the progression of the disease. As of 2012, 

more than 1000 clinical trials have been or 

are being conducted to find ways to treat the 

disease, but it is unknown if any of the tested 

treatments will work [13]. Mental stimulation, 

exercise, and a balanced diet have been 

suggested as ways to delay cognitive 

symptoms (though not brain pathology) in 

healthy older individuals, but there is no 

conclusive evidence supporting an effect. 

Because AD cannot be cured and is 

degenerative, the sufferer relies on others for 

assistance [14, 15]. 

 

Three Stages of Alzheimer’s Disease [16-

18] 

The current diagnostic criteria for AD, for the 

most part, focus on reliable diagnosis when 

signs of problems in thinking, learning, and 

memory are noticeable to an individual, 

family, and friends. But research tells us that 

Alzheimer’s likely begins years, maybe even 

decades, prior to symptoms appearing. 

According to the 2011 definition proposed by 

the National Institute on Aging [16], 

Alzheimer’s disease is defined by three 

progressive and overlapping phases of 

impairment: i) Preclinical Alzheimer’s disease; 

ii) Mild Cognitive Impairment (MCI) due to 

Alzheimer’s disease; and iii) Dementia due to 

Alzheimer’s disease. 

 

1. Preclinical Alzheimer’s Disease – 

Measurable changes in biomarkers (such 

as brain imaging and spinal fluid 

chemistry) that indicate the very earliest 

signs of disease, before outward 

symptoms are visible. Currently, there 

are no clinical diagnostic criteria for this 

phase, but the group provides a scientific 

framework to help researchers better 

define this stage of Alzheimer’s. 
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2. Mild cognitive impairment (MCI) due 

to Alzheimer’s Disease – Mild changes 

in memory and thinking abilities, enough 

to be noticed and measured, but not 

impairment that compromises everyday 

activities and functioning. 

3. Dementia due to Alzheimer’s Disease 

– Memory, thinking and behavioral 

symptoms that impair a person’s ability 

to function in daily life. 

 

SYMPTOMS [19-21] 

While deterioration of brain function takes the 

spot light in Alzheimer patients there are 

various body and mind related problems 

started to produce. They are as follows: 

1. Sleep patterns: Normal sleep is a 

major problem in these types of 

patients. Many Alzheimer patients 

suffer from abnormal sleep patterns. 

They are wandering during the 

night around the birth place and 

sleeping during the day time. 

Normal sleep patterns are restored 

in the Alzheimer patients by treating 

them with serotonin and dopamine 

optimization. 

2. Inappropriate anger, aggression 

or yelling out: This is another 

major problem with some 

Alzheimer patients. This is also 

overcome by treating them with 

anxiolytic agents combining with 

serotonin and dopamine 

optimization which checks an 

inappropriate anger, aggression or 

yelling out from those patients. 

3. Agitation: Many Alzheimer patients 

are suffering from inappropriate 

agitation. This may take the form of 

mental or physical agitation. This is 

overcome by treatment with 

antianxiety agents on combined 

treatment with Antialzheimer drug 

therapy. 

4. Depression: It is common in 

Alzheimer patients. Depression 

displays in the form of an agitated 

depression. In medicine there is no 

proper drug that effectively controls 

depression in the elder patients 

with Alzheimer. 

5. Anxiety: In general is present in 

Alzheimer patients. With 

neurotransmitter optimization of 

serotonin and dopamine guided by 

neurotransmitter testing as 

indicted, anxiety in the Alzheimer 

patients may be controlled.  

6. Psychotic state: It is a significant 

problem with patients talking about 

and hearing or seeing things that are 

not there. This is overcome by 

combination treatment with 

Antipsychotic agents or neuroleptic 

agents with Antialzheimer drug 

therapy. 

7. Restless Leg Syndrome: It is 

common and mostly contributed in 

creating the sleeping disturbance 
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which leads to exacerbation of 

cognitive problems. With 

neurotransmitter optimization of 

serotonin and dopamine guided by 

neurotransmitter testing as 

indicted, Restless Leg Syndrome in 

the Alzheimer patients can be 

controlled. 

PATHOPHYSIOLOGY OF ALZHEIMER’S 

DISEASE 

The cause for most AD cases is still mostly 

unknown except for 1% to 5% of cases where 

genetic differences have been identified [22]. 

The pathophysiology of AD is complex 

involving several neurotransmitter system 

and pathophysiological processes. 3 hallmarks 

of AD are: β amyloid plaques, neurofibrillary 

tangles and neuronal cell death are well 

known and central pathology of AD. Several 

competing hypotheses exist trying to explain 

the cause of the disease: 

 

1. AMYLOID HYPOTHESIS 

Amyloid plaques: In 1991, the amyloid 

hypothesis postulated that extracellular beta-

amyloid (Aβ) deposits are the fundamental 

cause of the disease (Figure 3) [23,24]. 

Extracellular protein deposit in the cortex of 

AD patients. The major protein in neuritic 

plaques is amyloid β- peptide (Aβ), which is a 

40-42 amino acid peptide derived from a 

membrane protein, the β-amyloid precursor 

protein (APP) after sequential cleavage by 

enzymes [25]. APP encoded by gene on 

chromosome 21. APP interact with 

extracellular matrix and supports the growth 

of neuritis in neuronal culture, its 

physiological role is likely related to the 

modulation of synaptic activity although still 

controversial [26, 27]. Genetic evidence 

implicates Aβ in the pathogenesis implicated 

Aβ in the pathogenesis of AD. Almost all 

patients with trisomy 21 (Down syndrome) 

develop pathologic changes indistinguishable 

from those seen in AD, suggesting that having 

an increased copy of the APP gene increases 

the metabolism of APP to Aβ [28,29,30]. 

 

2. TAU HYPOTHESIS: 

Neurofibrillary tangles (NFT): The second 

hallmark of AD, described by Dr. Alzheimer, is 

neurofibrillary tangles. Tangles are abnormal 

collections of twisted protein threads found 

inside nerve cells. The chief component of 

tangles is a protein called tau (Figure 4) 

[25,27]. Healthy neurons are internally 

supported in part by structures called 

microtubules, which help transport nutrients 

and other cellular components, such as 

neurotransmitter containing vesicles, from 

the cell body down the axon. Tau, which 

usually has a certain number of phosphate 

molecules attached to it, binds to 

microtubules and appears to stabilize them 

[31]. In AD, an abnormally large number of 

additional phosphate molecules attach to tau. 

As a result of this “hyperphosphorylation,” tau 

disengages from the microtubules and begins 

to come together with other tau threads [32]. 

These tau threads form structures called 
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paired helical filaments, which can become 

enmeshed with one another, forming tangles 

within the cell [33]. The microtubules can 

disintegrate in the process, collapsing the 

neuron’s internal transport network. This 

collapse damages the ability of neurons to 

communicate with each other [33, 34]. 

 

Loss of Connection between Cells and Cell 

Death: The third major feature of AD is the 

gradual loss of connections between neurons. 

Neurons live to communicate with each other, 

and this vital function takes place at the 

synapse [32]. Since the 1980s, new knowledge 

about plaques and tangles has provided 

important insights into their possible damage 

to synapses and on the development of AD. 

The AD process not only inhibits 

communication between neurons but can also 

damage neurons to the point that they cannot 

function properly and eventually die [35, 36]. 

As neurons die throughout the brain, affected 

regions begin to shrink in a process called 

brain atrophy. By the final stage of AD, 

damage is widespread, and brain tissue has 

shrunk significantly (Figure 5) [36]. 

 

 

Figure 1: Alzheimer’s disease leads to nerve cell death and tissue loss throughout the brain. As 

the disease progresses, brain tissue shrinks and the ventricles become larger. The damage 

disrupts communication between brain cells, crippling memory, speech, and comprehension. 

 

Figure 2: Comparison of Normal and Alzheimer’s Brain 
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Figure 3: Amyloid Cascade 

 

 

 

Figure 4: Role of tau protein in cell death 

 

 

 

Figure 5: Alzheimer tissue has many fewer nerve cells and synapses than a healthy brain. 

Plaques and abnormal clusters of protein fragments, build up between nerve cells. Dead and 

dying nerve cells contain tangles, which are made up of twisted strands of another protein 

reduction of neurotransmission. 
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3. CHOLINERGIC HYPOTHESIS: 

Loss of cholinergic neurons is another well 

established pathology of AD. By late-stage AD, 

the number of cholinergic neurons is 

dramatically reduced; in some parts of the 

brain there is more than 75% loss [37]. 

Acetylcholine is an important 

neurotransmitter in brain regions involving 

memory, and loss of cholinergic activity 

correlates with some aspects of cognitive 

impairment [38]. Cholinergic abnormalities 

are the most prominent neurotransmitter 

changes in AD. Acetylcholine binds to 2 

postsynaptic receptor types: muscarinic and 

nicotinic [39]. Presynaptic nicotinic receptors 

influence the release of neurotransmitters 

important for memory and mood 

acetylcholine, glutamate, serotonin, and 

norepinephrine all of which have been 

implicated in AD pathology [40]. 

 

4. OXIDATIVE STRESS HYPOTHESIS: 

In AD brains, Aβ induces lipid peroxidation 

and generates reactive oxygen and nitrogen 

species; these are oxygen or nitrogen 

molecules containing an unpaired extra 

electron (termed species) that reacts with 

other molecules to achieve a stable 

configuration. During this process, the 

reactive species forms a molecular bond with 

another molecule, while a high-energy 

electron (termed a “free radical”) is thrown 

off. There action is permanent, thus 

structurally and functionally altering the 

molecule to which the reactive species is 

attached. The free radical is left to cause 

cellular and molecular damage. This oxidative 

damage can occur in virtually all types of 

neuronal macromolecules (eg, lipids, 

carbohydrates, proteins, and nucleic acids) 

[41]. The brain is especially vulnerable to 

damage from oxidative stress because of its 

high oxygen consumption rate, abundant lipid 

content, and relative paucity of antioxidant 

enzymes compared to other organs [41,42]. In 

neurons, oxidation can result in numerous 

problems, including upregulation of 

proinflammatory cytokines and irreparable 

DNA damage. Oxidative stress is thought to be 

important early in AD progression because it 

is temporally linked to the development of 

plaques and NFTs [43]. 

 

5. GLUTAMATERGIC HYPOTHESIS: 

Glutamate is the primary excitatory 

neurotransmitter in the brain. In the central 

nervous system, it is virtually ubiquitous and 

is estimated to be involved in roughly 66% of 

all brain synapses [44,45]. Glutamatergic 

neurons are also critical because they form 

projections to other areas of the brain, 

including cholinergic neurons, thus 

influencing cognition. In AD, the pathology 

associated with glutamatergic neurons is not 

with glutamate itself but with the levels of pre 

and postsynaptic glutamate receptors. Of the 3 

types of postsynaptic glutamate receptors, AD 

pathology has only been linked to 1 type, the 

N-methyl-D-aspartate (NMDA) receptor, 

which appears to undergo sustained low-level 

activation in AD brains, causing sustained 

low-level neurotransmission. This 

dysregulation at the glutamate NMDA 

receptor is thought to perpetuate a vicious 

cycle of neuronal damage, in which 

continuous activation of the receptor leads to 

chronic calcium influx within the neuron that 

interferes with normal signal transduction 

[46]. It also leads to increased production of 

APP, which, as noted earlier in this article, is 

associated with higher rates of plaque 

development and hyperphosphorylation of 

tau protein (thus NFT formation) followed by 

neuronal toxicity [47-50]. 

 

6. CHOLESTEROL 

Cholesterol is also now thought to be involved 

in AD pathogenesis. The brain contains the   

highest amount of cholesterol of any human 

organ [51]. Elevated cholesterol levels appear 
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to increase Aβ production, whereas reduced 

cholesterol synthesis (eg: as a result of statin 

drugs) reduces Aβ levels, thus the risk of AD 

progression [52]. Cholesterol reduction may 

also reduce the risk or severity of dementia 

through protection from vascular risk factors; 

vascular dementia often coexists in patients 

with AD. In the Honolulu-Asia Aging Study, 

cholesterol levels of 218 Japanese-American 

men were measured at mid-life and late-life. 

At autopsy, there was a strong linear 

association between mid-life and late-life 

high-density lipoprotein cholesterol and the 

number of plaques and NFTs in the cortex 

[53]. 

 

7. CHRONIC INFLAMMATION 

Aβ deposits NFTs, and damaged neurons may 

stimulate inflammation as a natural response 

to cell damage. Microglia (1 of 4 types of brain 

cells, including neurons, astrocytes, and 

oligodendrocytes) are involved in immune 

and inflammatory responses to injury or 

infection within the brain. During AD 

pathogenesis, microglia are activated to 

release potentially cytotoxic molecules, such 

as proinflammatory cytokines, reactive 

oxygen species, proteinases, and complement 

proteins [54]. This is a normal response to 

cellular damage that, in AD, appears to 

proceed uninhibited, causing more harm than 

protection. Cytokines stimulate inflammatory 

processes that may promote apoptosis 

(programmed cell death) of neurons and 

oligodendrocytes and induce myelin damage. 

Inflammation as part of AD pathology has 

been observed as increased prostaglandins, 

which are produced by the cyclooxygenases 

COX-1 and COX-2, in the AD brain [55]. It is 

interesting to note that the inflammation in 

AD is chronic and localized to discrete areas of 

the brain, as are the other types of cellular 

damage with AD [56]. 

 

8. OTHER NEURO TRANSMITTER 

DEFICIENCIES 

During the AD process, brain regions in which 

acetylcholine, serotonin, and norepinephrine 

are prominent become altered, affecting 

widespread areas of the cerebral cortex. 

Serotonin is known to be important in 

affective illness (eg: depression and anxiety), 

and depression is a common comorbidity with 

AD. The number of serotonin receptors and 

transporters are altered in AD brains, 

corresponding to decline in measures of 

cognition and presence of anxiety [57,58]. 

Also, norepinephrine levels are reduced and 

norepinephrine neurons are lost in AD [59]. 

Norepinephrine may play an important role in 

some of the behavioral and psychological 

symptoms of dementia (aggression, agitation, 

and psychosis), in addition to memory loss 

[60,61]. 

 

DIAGNOSIS:  

Diagnosis of AD is problematic for there is no 

specific biological marker for the disease. The 

only sure way to diagnose AD is by a 

histological examination of the brain tissue, 

which can only be done after death, or 

through a brain biopsy. In practice, patients 

are screened and are then diagnosed for AD 

based on a physical exam, patient history, and 

a systematic determination of their mental 

state using specific cognitive and 

psychological tests.  

The presence of characteristic neurological 

and neuropsychological features and the 

absence of alternative conditions is 

supportive [62,63]. The screening tool most 

often encountered and used in 

epidemiological and clinical studies to assess 

overall mental status is the mini-mental state 

examination (MMSE) [64], or The Diagnosis 

and Statistical Manual of Mental Disorders, 

3rd ed., revised (DSM-III-R), and the current 

DSM-IV, contain criteria for diagnosing AD-

type dementia [65]. 
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The National Institute of Neurological and 

Communicative Disorders and Stroke 

(NINCDS) and the Alzheimer's Disease and 

Related Disorders Association (ADRDA, now 

known as the Alzheimer's Association) 

established the most commonly used NINCDS-

ADRDA Alzheimer's Criteria for diagnosis of 

AD [9], according to which the diagnosis is 

classified as definite (clinical diagnosis with 

histological confirmation), probable (typical 

clinical syndrome without histological 

confirmation), or possible (atypical clinical 

features but no alternative diagnosis 

apparent; no histological confirmation). 

Typical sensitivity and specificity values for 

the diagnosis of probable AD with the use of 

these criteria are 0.65 and 0.75, respectively 

[66]. The International Classification of 

Disease (ICD) 9th and 10th eds., also offer 

diagnostic criteria for AD; but are most often 

used for administrative purposes.  

Advanced medical imaging with computed 

tomography (CT) or magnetic resonance 

imaging (MRI), and with single photon 

emission computed tomography (SPECT) or 

positron emission tomography (PET) can be 

used to help exclude other cerebral pathology 

or subtypes of dementia [67]. A new brain 

scan, called diffusion tensor imaging (DTI), 

has been found to be better at detecting 

earliest signs of Alzheimer’s disease in healthy 

people, according to a new study. The study 

found that DTI can easily detect if a person 

with memory loss might have brain changes of 

Alzheimer’s disease [68]. The low rates of 

recognition of dementia by family members 

and physicians constitute a major barrier to 

appropriate care for many patients with AD 

(Rates of such “failure to recognize” are 

reportedly 97 percent for mild dementia and 

50 percent for moderate dementia). Patients 

with complex presentation or challenging 

management issues should be referred to a 

specialist with expertise in dementia [69, 70]. 

 

TREATMENT 

Cholinesterase Inhibitors 

Post-mortem studies indicated the reduced 

choline uptake, acetylcholine (ACh) release 

and progressive loss of cholinergic neurons in 

AD brain. This “cholinergic deficient 

hypothesis” claims that the symptoms of AD is 

caused by decreased acetylcholine in the 

presynapse, thus increasing ACh by inhibiting 

its degradation should improve the memory 

and  cognition impairment in AD [71]. Since 

1993, the FDA approved four cholinesterase 

inhibitors for treatment of mild to moderate 

AD, the tacrine (1993), donepezil (1996), 

rivastigmine (2000), galantamine (2001) and 

vizamil(2013) [72]. But tacrine was later 

abandoned because of its hepatotoxicity, 

gastrointestinal adverse reactions, poor oral 

bioavailability and frequent dosing 

requirements. Multicenter randomized 

double-blind clinical trials indicated that 

donepezil and galantamine are effective in 

improving and maintaining cognitive and 

global function and activities of daily life as 

compared with control group [73,74]; and the 

side effects with donepezil and galantamine 

are usually mild and taper with continued use 

and can be minimized by taking with food 

[74,75]. Butyl cholinesterase has also been 

found to degrade ACh in healthy and AD 

affected brains and is an additional target for 

the treatment of AD [75]. Rivastigmine is an 

inhibitor of both AChE and butyl 

cholinesterase, and clinical trials showed that 

it was effective in improving cognition and 

functional impairment without apparent side 

effects in AD patients compared with placebo 

[76, 77, 78]. Besides the above mentioned 

effects, donepezil and rivastigmine can also 

affect amyloid precursor protein processing, 

which means that the “cholinergic deficient 

hypothesis” may be too simple and that still 

other mechanisms may exit besides restoring 

ACh balance. The cholinergic system may play 

a role in the production of two proteins 
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responsible for neurotoxicity in AD: Aβ and 

tau [78]. 

A summary of the recommended dosing and 

titration schedule, in addition to common 

adverse events with each drug, are listed in 

Table:1[79-82]. 

 

N-methyl-D-aspartate receptor (NMDA) 

antagonist 

Glutamate is found in the neural pathways 

associated with learning and memory. 

Abnormal levels of glutamate may be 

responsible for neuronal cell dysfunction and 

the eventual cell death and subsequent 

cognitive impairment observed in AD. Age-

related changes in NMDA receptors have been 

found in cortical areas and in the 

hippocampus in many species. In 2003, the 

FDA approved memantine (Namenda; Forest 

Laboratories, New York, NY), a low to 

moderate-affinity noncompetitive NMDA 

receptor antagonist, for the treatment of 

moderate to severe AD. It is thought to block 

selectively the effects associated with 

abnormal transmission of the 

neurotransmitter glutamate, while allowing 

for the physiological transmission associated 

with normal cell functioning [83]. 

In a small study of 11 AD patients, memantine 

was shown to reduce tau phosphorylation, 

which would be expected to reduce tau 

tangles [84]. Other neuroprotective effects 

have been summarized in a recent review 

[85]. Memantine appears to be well tolerated 

[86]. NMDA antagonists, such as memantine, 

have generally been regarded as 

neuroprotective, but they have also 

demonstrated neurotoxic properties that 

diminish memory, incite neuron death, and 

even produce psychotic episodes in humans 

[87].In patients with moderate to severe AD 

receiving a stable dose of donepezil, the 

addition of memantine results in significant 

improvement in cognitive, functional, and 

global outcomes compared with placebo [88]. 

Benefit was also shown with memantine 

monotherapy in an outpatient study. 

However, in comparison, greater cognitive 

and functional improvement was seen in 

recipients of dual therapy. 

 

Anti-inflammatory Agents 

Over the past 5 to 10 years, several studies 

have suggested that anti-inflammatory drugs 

(nonsteroidal antiinflammatory drugs 

[NSAIDs]) are associated with a decreased 

incidence of AD. One study that examined, 349 

NSAID users for five years found the risk of 

acquiring AD was clearly reduced by 

ibuprofen and less so by indomethacin, while 

celecoxib and the salicylates offered no 

protection [89]. It was not possible to 

determine AD risk for many  NSAIDs because 

of small numbers of users [90]. Studies of 

prednisone and a comparison of rofecoxib (a 

COX-2 inhibitor) and naproxen (an NSAID) 

showed no benefit in cognition measures in 

patients with AD [91,92]. The benefits of 

NSAIDs vary and do not seem to extend after 

the onset of dementia. Therefore, NSAIDs are 

currently not considered to be an appropriate 

treatment for dementia. 

Secratase Inhibitors 

Secretases are enzymes that break amyloid 

precursor protein (APP), found in cell 

membranes, into βA fragments that form 

plaques. Consequently, secretase inhibitors 

should slow the production of Aβ. Human 

research is very limited, but a gamma 

secretase inhibitor has been shown to reduce 

plasma Aβ by about 60 percent in a small 14-

week study of mild-to-moderate AD patients; 

however, no significant differences in 

cognition were found [93]. 

Memoquin is a beta-secretase inhibitor that 

also inhibits AChE, reduces Aβ production, 

limits tau hyperphosphorylation, and fights 

oxidation [94], but it is early in the 

developmental stage. 
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Omega-3 fatty acid (Docosa-hexaenoic acid 

(DHA) 

Epidemiological studies suggest that 

increased intake of the omega-3(n-3) 

polyunsaturated fatty acid DHA is associated 

with a reduced risk for AD [95]. DHA is the 

most abundant omega 3 fatty acid in the brain. 

Data from animal models support the 

hypothesis that DHA may be an effective 

treatment for AD by means of antiamyloid, 

antioxidant, and neuroprotective mechanisms 

[96]. 

 

Vitamins  

Low levels of vitamin B12 and folate appear to 

be associated with an increased rate of 

cognitive decline [97,98]. Also, in a study of 

107 normal elderly individuals, those with 

low-normal vitamin B12 had the greatest five-

year loss of brain volume [99]. Since AD 

patients typically have high levels of 

homocysteine, 163 researchers have 

examined the possibility that lowering 

homocysteine would be therapeutic. 

Vitamin A has received attention because it is 

essential for learning, memory, and cognition, 

and because vitamin A levels in the brain 

decline with age and are lower still in 

individuals with AD [100]. A metabolic 

product of vitamin A, retinoic acid, is known 

to slow cell death and offer protection from 

Aβ [101].Vitamin E acts as an antioxidant by 

neutralizing the effects of oxygen free radicals. 

In general, higher levels of dietary vitamin E 

lowered the risk of AD and slowed cognitive 

decline over the six-year course of the 

investigation. 

 

Herbal supplements  

Herbal supplements and so-called 

nutraceuticals are commonly used by patients 

for the treatment of Alzheimer’s disease and 

by family members as a putative preventive 

strategy.  

In some trials, but not all, ginkgo biloba had 

small but statistically significant effects as 

compared with placebo in patients with 

Alzheimer’s disease [102]. A primary-

prevention trial to determine whether ginkgo 

biloba reduces the rate of development of 

Alzheimer’s disease is currently in progress. 

In vitro data show that Ginkgo biloba extract 

EGb 761 reduces β A and neuron death [103]. 

Huperzine A is a cholinesterase inhibitor, and 

preliminary clinical trials have shown it to be 

of benefit in Alzheimer’s disease. A review of 

in vitro and animal studies found HupA 

preserves ACh longer than tacrine, 

galantamine, or donepezil [104]. 

Curcumin is extracted from the plant 

Curcuma longa (turmeric). Reviewers suggest 

curcumin may be a promising therapy for AD 

because it has at least 10 neuroprotective 

properties, including anti-inflammatory, 

antioxidant, inhibition of Aβ formation, 

clearance of existing Aβ and copper and iron 

chelation [105-107]. Panax ginseng (Chinese, 

Asian, or Korean ginseng) has been studied for 

its effects on cognition. The active 

components in ginseng are thought to be 

steroid-like compounds called ginsenosides. 

Ginsenoside Rg3 reduced Aβ 1-42 by 84 percent 

in vitro and by 31 percent in vivo [108]. A 

recent review on Withania somnifera, 

commonly called ashwagandha or Indian 

ginseng, enumerated many neuroprotective 

properties of ashwagandha, including anti-

inflammatory, antioxidant, inhibition of Aβ 

inhibition of calcium, inhibition of AChE, and 

reduction of cell death [109]. 

 

Resveratrol 

Resveratrol, a red wine polyphenol, is known 

to protect against cardiovascular diseases and 

cancers, as well as to promote anti-aging 

effects in numerous organisms. Some recent 

studies on red wine bioactive compounds 

suggest that resveratrol modulates multiple 

mechanisms of AD pathology. It has been 
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recently suggested that resveratrol can be 

effective in slowing down AD development. As 

reported in many biochemical studies, 

resveratrol seems to exert its neuroprotective 

role through inhibition of Aβ aggregation, by 

scavenging oxidants and exerting anti-

inflammatory activities [110]. In another 

paper, it demonstrates that resveratrol is 

cytoprotective in human neuroblastoma cells 

exposed to Aβ and or to Aβ-metal complex 

mainly via its scavenging properties [111]. 

Resveratrol appears to mimic the effects of 

calorie restriction (CR) or dietary restriction 

and to trigger sirtuin proteins [112]. 

 

Insulin 

Insulin plays an important role in memory 

and other aspects of brain function. Nasal 

administration of insulin improved several 

cognitive measures in subjects with early AD 

or mild cognitive impairment [113]. Insulin 

Resistance is abundantly expressed in several 

specific brain regions. The presence of insulin 

in the brain has been recently associated with 

high cognition [114]. Peripheral 

hyperinsulinemia and insulin resistance 

induce a number of deleterious effects in the 

central nervous system that interfere with 

these functions, in a manner that is 

exacerbated by obesity and aging. It is likely 

that insulin modulates memory through 

diverse mechanisms including effects related 

to insulin receptor expression, the insulin 

signalling cascade, cerebral glucose 

metabolism, neurotransmitter expression, and 

long-term potentiation [115]. 

 

Melatonin 

Melatonin (N-acetyl-5-methoxytryptamine) is 

a tryptophan metabolite, synthesized mainly 

by the pineal gland. Melatonin is a powerful 

antioxidant, provides mitochondrial support, 

protects against tau tangles, and reduces Aβ 

toxicity [116-117]. The first published 

evidence that melatonin may be useful in AD 

was the demonstration that this 

neurohormone prevents neuronal death 

caused by exposure to the amyloid beta 

protein [118]. Melatonin also inhibits the 

aggregation of the amyloid beta protein into 

neurotoxic microaggregates. Recent report 

has indicated that melatonin can alter lipid 

levels of mitochondrial membranes induced 

by amyloid beta protein [119]. Melatonin has 

been shown to prevent the 

hyperphosphorylation of the tau protein in 

rats. Studies in rats suggest that melatonin 

may be effective for treating AD [120]. 

 

Support from caregivers 

Since Alzheimer's has no cure and it gradually 

renders people incapable of tending for their 

own needs, caregiving essentially is the 

treatment and must be carefully managed 

over the course of the disease. Caregivers are 

responsible for supervising patients who live 

in the community and frequently continue to 

visit and provide assistance after a patient has 

been institutionalized [121]. As the disease 

progresses, different medical issues can 

appear, such as oral and dental disease, 

pressure ulcers, malnutrition, hygiene 

problems, or respiratory, skin, or eye 

infections. Careful management can prevent 

them, while professional treatment is needed 

when they do arise [122,123]. During the final 

stages of the disease, treatment is centred on 

relieving discomfort until death [124]. 

A small recent study in the US concluded that 

people whose caregivers had a realistic 

understanding of the prognosis and clinical 

complications of late dementia were less likely 

to receive aggressive treatment near the end 

of life [125]. 

 

Stimulatory Therapies 

Physical exercise, cognitive training, and 

socialization are generally thought to facilitate 

cognitive functioning [126,127]. Recent 

reviews of studies on exercise indicate that 
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exercise may facilitate learning and memory, 

improve vascular function, reduce 

inflammation, improve metabolism, elevate 

mood, delay age-related memory loss, speed 

information processing, increase brain 

volume, aid hippocampal neurogenesis, 

increase synaptic plasticity, increase brain-

derived neurotrophic factor, increase 

dendritic spines, enhance the glutamatergic 

system, and reduce cell death [128,129]. Brain 

stimulation and socialization are important in 

brain plasticity. Mild-to-moderate AD patients 

who engaged in socialization interventions for 

more than two semesters showed no year-to-

year decline in various measures of cognitive 

functioning [130]. Most studies of music 

stimulation have examined it as a way to 

moderate problematic behavior in cases of 

moderate-to-severe AD [131], and to reduce 

levels of stress, anxiety, and depression in 

mild-to-moderate AD [132]. Psychological 

factors that might either ameliorate or 

exacerbate AD have generally been 

overlooked because the emphasis has been on 

medications to treat the problem. The 

patient’s attitude could play a key role in 

retarding or accelerating progression of the 

disease. 

 

CONCLUSION 

Current therapies for patients with AD may 

ease symptoms by providing temporary 

improvement and reducing the rate of 

cognitive decline. The emerging details of AD 

pathophysiology provide possible therapeutic 

targets. Aβ plaques and NFTs are the long-

held hallmarks of AD, but it appears that they 

(along with the reduced neuronal function 

and neurotransmitter availability) occur years 

before clinical symptoms emerge. Future 

treatment strategies will probably focus on 

the pathophysiologic changes in AD and 

address multiple mechanisms to manage or 

even prevent this devastating disease. 
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