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Abstract 
 

In neurology, Alzheimer's disease represents greatest unmet medical need. Formation of 

neurofibrillary tangles, Amyloid Beta-peptide (Aβ) deposition, and significant oxidative 

stress, synapse loss are features of the brain in alzheimer's disease. Although current 

treatments lessen symptoms, they do not dramatically change how the disease develops. 

However, a number of strategies to halt the progression of the disease have moved to clinical 

trials in recent years. The most sophisticated of these focus on amyloid-peptide and tau 

protein and clearance, reducing oxidative stress which is a hallmark of alzheimer's disease 

and is thought to contribute to the development of disease. At this moment, Pharmacological 

treatments for alzheimer's disease are just partial inhibitors rather than curative. Therefore, 

nonpharmacological therapies may be essential to halting or delaying the onset of the illness; 

diet in this contextis validated by a substantial amount of research. In this review, some 

theoretical and practical ideas regarding significance of nutrition to cure alzheimer's disease 

have been analyzed. 

Keywords: Alzheimer’s disease; aementia; amyloid-β; neurofibrillary tangle; tau protein; 

aiet; nutrition. 
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Chapter 1 

 

Introduction 

 
Alzheimer’s disease 

 
Alzheimer's disease (AD) is a progressive neurological condition associated with ageing that 

causes memory and cognitive impairment and is the dementia's root causes in older 

individuals.Alzheimer's disease (AD) progresses by first causing widespread memory issues, 

then a slow loss of cognitive function that causes people to become bedridden and dependent 

on care, and ultimately results in death nine years after diagnosis(Citron, 2010). In this case, 

selective brain regions experience the buildup of aberrant protein deposits, such as 

extracellular amyloid plaques, intracellular neurofibrillary tangles (NFT), and synaptic loss 

(Pocernich et al., 2011).Every five years beyond the age of 60, the prevalence of AD doubles, 

rising from 1% among those ages 60 to 64 to up to 40% among those ages 85 and older. 

Women are 1.2 times more likely than males to be familiar with the illness. An estimated 360 

000 new cases are reported annually, which works out to 980 new instancesdaily or 40 new 

cases each hour(Cummings & Cole, n.d.). In 2015, it is estimated that throughout the world 

44million people had been diagnosed with AD and this figure will be doubled by 2050. Many 

identified genes involved with the disease. The most frequent form of AD is late onset 

(LOAD)and its pathology includes environmental factors as well as genetic predisposition 

and Over 95% of patients are carrying this LOAD. Some of these genes alone are associated 

with the early beginning of the disease with a direct causative influence. On the other hand, 

certain unexplained genes may determine vulnerability in late-onset types. 5% of patients 

have another kind of Alzheimer's disease, which is brought on by alterations in the genes for 

presenilin 1 and 2 (PSEN-1 and PSEN-2) on chromosomes 14, 1, and the amyloid precursor 

protein gene on chromosome 21. 
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History 

 

German psychiatrist and neuropathologist Dr. Alois Alzheimer first introduced and explained 

about the neurodegenerative disease which is named after him called Alzheimer’s disease 

more than 100 years ago (Deture & Dickson, 2019). In 1901, he was working as a 

psychiatrist in Frankfurt, where a 51-year-old woman who suffered from depression, 

paranoia, delusional thinking, hallucinations, and dementia was admitted for treatment. As 

the years went by, he became increasingly obsessed with the patient. Dr. Alzheimer 

recognized that she exhibited signs and symptoms that were not familiar to him and were not 

previously described in the literature. She died in April 1906 at the age of 55. As part of his 

research at Emil Kraepelin's laboratory, Alzheimer brought the patient's brain to Munich, 

where he examined her tissue under a microscope and identified neurofibrillary tangles and 

amyloid plaques. Later he described the features of amyloid plaque and neurofibrillary 

tangles; those are mainly functions for AD and required for this disease pathological 

diagnosis. He described the pathology and symptoms of presenile dementia in a brief lecture 

at the Tubingen meeting of the Southwest German Psychiatrists entitled "On the Peculiar 

Disease Process of the Cerebral Cortex" (Knopman et al., 2019). Dr. Kraepelin's mention of 

Alzheimer's disease in a textbook would make the name famous. By 1911, physicians in the 

U.S. were using Alzheimer's descriptions of this particular type of dementia to diagnose 

patients. 

 

 

Epidemiology 

 

There is yet to be a randomized clinical trial to support any specific dietary modification, and 

no specific environmental contaminant has been reliably linked to AD. Research has found 

connections between traumatic brain damage, epidemiological depression, and other factors. 

The chance of developing a disease is increasing due to factors influencing the cardiovascular 

and cerebrovascular systems, such as cigarette smoking, obesity, and midlife high blood 

pressure. On the other hand, anti-inflammatory drugs (such as those used to treat arthritis and 

diabetes) appear to reduce AD risk. Some research even suggests that it has a positive impact. 

According to some research Psychological and social aspects (for example, education, 

physical exertion and mental activity) has some beneficial impact (Goddard & Turner, 2014). 
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Etiology 

 

One-fifth of cases are familial, and genetic factors play a crutial role in them. Early-onset 

conditions with autosomal dominant inheritance and a later-onset group with polygenic 

inheritance are the two primary groups of familial instances. One of the apolipoprotein 

(apoε4) alleles is inherited more frequently in heterozygotes (2-4 times) than homozygotes 

(6–8 times) and is related to a higher risk of getting the illness. However, it is not clinically 

beneficial because its presence is neither essential nor sufficient for the onset of the illness 

(Goddard & Turner, 2014). In AD, the hippocampus and cerebral cortex in particular show 

macroscopically atrophic changes in the brain. Histologically, the cerebral cortex develops 

neurofibrillary tangles and senile plaques, which are symptoms of the disease. The plaques 

often test positively for the protein ubiquitin, which targets undesired or damaged proteins for 

destruction. Histochemical staining shows substantial amounts of amyloid in the plaques. As 

a result, it has been hypothesized that the illness may be brought on by flaws in the neuronal 

cells' capacity to break down undesirable proteins (Knopman et al., 2019). There have also 

been several reports of neurotransmitter disorders. While anomalies of noradrenaline, 5-HT, 

glutamate, and substance P have also been identified, there is a specific impairment of 

cholinergic transmission (Goddard & Turner, 2014). 

  

Pathology 

 
Neuritic plaques and neurofibrillary tangles must be present in greater numbers than 

would be expected in age-matched healthy controls, according to current pathologic 

criteria for the diagnosis of AD. Microglia, astrocytes, and dystrophic neurites, which 

commonly feature paired helical filaments, surround an amyloid protein core in neuritic 

plaques. The second important histologic component of AD is neurofibrillary tangles 

(“2020 Alzheimer’s Disease Facts and Figures,” 2020).They have paired, abnormally 

phosphorylated tau protein helical filaments that occupy the cell body and extend into the 

dendrites. Reduced synaptic density, neuronal loss, and granulovacuolar degeneration in 

hippocampal neurons are additional characteristics of AD in addition to the two primary 

classic histopathologic indications. Cholinergic, noradrenergic, and serotonergic 

transmitter deficits are caused by neuronal atrophy or loss in the locus coeruleus, locus 

basalis, and raphe nuclei of the brainstem (Norwitz et al., 2021). 
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Risk Factors 
 

It's crucial to identify the elements influencing AD to reduce the likelihood of a future in 

which the illness affects a large proportion of the population. Numerous epidemiological 

studies published in recent years have focused on the definition of AD risk factors. Genes 

associated with susceptibility and environmental variables are two categories of risk factors 

for LOAD. Apolipoprotein E (ApoE), which contains a substantial genetic component and 

leads to LOAD, is currently the most researched genetic risk factor for AD. This 

apolipoprotein E (ApoE) is created by the liver, macrophages, and nervous system (CNS). 

The sources of this chemical are astrocytes and microglia in the CNS (Hu et al., 2013). 

Nevertheless, in specific pathological circumstances, stress or neuronal damage might trigger 

the production of ApoE in neurons (stressors and injurious agents). Obesity, 

hyperhomocysteinemia, hypertension, and type 2 diabetes mellitus are the key metabolic and 

nongenetic risk factors (T2DM). 

Genetic Propensity to LOAD 

 
A family of proteins called apolipoproteins transports and binds lipids in the lymphatic and 

circulatory systems, where they are involved in maintaining lipid homeostasis. ApoE has a 

clear connection to the pathogenesis of LOAD, as evidenced by research. Among 29 amino 

acids ApoE is a glycoprotein. The structure of the glycoprotein apoE, which has 299 amino 

acids, varies according to genetic differences (Grill & Cummings, 2010). 

LOAD-Related Nongenetic and Metabolic Risk Factors: 

 

1. Hypercholesterolemia 

 

As a potential risk for AD, high serum and blood lipid profile have been proposed. In an 

experimental cell-based investigation, it was discovered that the distribution of cholesterol in 

the membrane had an impact on the APP's metabolism and movement, the functions of α-, β-, 

γ-secretase, and Aβ synthesis (Power et al., 2019). Althoughthere is yet no clear 

understanding of how cholesterol alters the metabolism of Aβ, it is known that variations in 

cholesterol levels affect cell membranes by impairing lipid rafts, membrane micro domains 

important for protein transport, signal transduction, and neurotransmission. These cholesterol- 

rich lipid rafts are where the final step in the creation of the Aβ peptide, the γ- secretase 

cleavage of APP, takes place (Grill & Cummings, 2010). 
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2. Hyperhomocysteinemia 

 
Pharmacological evidence demonstrates that homocysteine enhances the inflammatory 

process, lipid buildup, and N-methyl-D-Aspertate receptor (MMDA) activation. In AD 

models, it has been demonstrated that NMDA receptors regulate the Aβ peptide's downstream 

effects, and the harmful impact of Aβ is eliminated by pharmacologically suppressing the 

activation of this receptor (Solomon et al., 2014). 

3. Hypertension 

 

Many studies have established a relationship among hypertension and AD by connecting the 

disease to brain atrophy and the production of NFTs. This relationship, nevertheless, varies 

with age and is complicated. It has been established that having elevated blood pressure in 

early adulthood increases the likelihood of developing AD, despite some research finding no 

correlation with dementia and hypertension in the seniors (Otaegui-Arrazola et al., 2014). 

4. Obesity 

 

Numerous studies have discovered obesity is an elevated threat to cognitive deterioration, 

AD, and inflammation of the CNS because of enhanced proinflammatory cytokines. 

According to researches utilizing both human and animal models, several dietary elements 

may be essential in lowering the prevalence of AD. For instance, a diet heavy in fats is linked 

to obesity, resulting in a higher chance of AD (Polidori, 2014).A recent study found that a 

high-fat diet can cause damage comparable to the pathology connected to Alzheimer's 

disease, including potentiation of the APP's β-secretase processing, cognitive loss, and 

mitochondrial damage related to insulin resistance. 

5. Type 2 Diabetes Mellitus 

 
Type 2 diabetes mellitus (T2DM), a disorder that is similarly widespread and regarded to be a 

separate risk factor for AD, is linked to ageing, obesity, and other prevalent conditions. 

Vascular lesions, oxidative stress, inflammation, elevated glycolysis end products, abnormal 

insulin receptor signaling, insulin resistance, insulin degradation and its connection to a 

protein deposits are a few of the theories that have been put forth regarding the link between 

diabetes and dementia (Kamphuis & Scheltens, 2010). 
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Chapter 2 

 

Nutrition and Alzheimer’s Disease 

 
Evidence that links nutrition to mental health supports the critical role that nutrients play in 

maintaining healthy brain function, including cognition, memory, mood, and general mental 

well-being. Brain functions may be changed in cases of dietary deficiencies, particularly 

during senescence, encouraging the development of neuropsychiatric illnesses (de Wilde et 

al., 2017). Therefore, the quality and amount of nutrient intake, as well as their capacity to 

cross the Blood Brain Barrier, biological utilization, and absorption all affect how the brain 

functions. 

Energy State, Nutrients and Brain 

 
Energy State 

 
Energy state and energy intake are connected, and hormones and growth factors regulate both 

of these processes. These chemicals alter gene expression involved in brain growth and 

function. The body's energy level controls synaptic plasticity, neurotrophic factor gene 

regulation, and metabolic processes related to mitochondrial energy metabolism that are 

associated with mental health. The accumulation of Aβ in AD is connected to reduction in 

mitochondrial biogenesis, which leads to mitochondrial dysfunction and interference with 

energy metabolism (Grant, 2014). 

Carbohydrates 

 

The cholinergic system is likely how glucose contributes in some measure to the control of 

learning and memory formation processes. Memorization has been demonstrated to suffer 

when blood glucose levels are not properly controlled; for instance, mild hypoglycemia 

causes general cognitive dysfunctions. Raised insulin levels may contribute to the 

relationship between reduced memory, attention, and other cognitive functions in people with 

diabetes mellitus and their healthy counterparts (Seneff et al., 2011). 

Insulin is involved in brain growth, survival, and neuroprotective activities and is assumed to 

play a regulatory role in the gene expression associated with long-term memory. In fact, it 

was shown that the fasting blood sugar (FBS) level beyond the usual range are associated 
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with higher damage in the hippocampus and amygdala in cognitively healthy non-diabetic 

people. 

Dysregulation of brain glucose has been linked to the etiology of AD. Even in the period 

before the onset of the disease, there was a significant concentration of glucose in the brain 

areas more prone to the aggregation of Aβ and hyperphosphorylated tau, which sequentially 

increases the severity of these conditions. Additionally, this dysregulation has resulted in 

brain damage due to neuronal dysfunction in the endoplasmic reticulum and insulin signaling 

(Muñoz Fernández & Lima Ribeiro, 2018). Fig.1 depicts how these claims relate to the 

development of AD and the glucose metabolism's possible importance. 

 

Figure 1: Diagram showing the effects of glucose on AD-related brain alterations (Muñoz Fernández & Lima 

Ribeiro, 2018). 

Amino Acids and Proteins 

 
Amino acids (AAs) and their derivatives are essential for the correct functioning of the 

central nervous system (CNS). Dietary protein deficiency causes mental health issues such as 

altered cerebral monoaminergic activity, which may have an impact on diseases mediated by 

neurotransmitters and psychosocial behaviour. The hippocampus and the cortex appear to be 

the two parts of the brain that are more prone to this impairment. One of the biggest neutral 

AAs with a modulatory function in behavioural and sleep processes is tryptophan, which 

serves as the main substrate for the catecholamines and serotonin synthesis. Tryptophan 

deficiency may occur before mental and emotional disorders. According to certain 

experimental evidence, dietary tryptophan intake may increase serotonin levels, hence 

protecting against Aβ buildup in the hippocampus (Suárez et al., 2019). The Aβ aggregation 

in AD may have an impact on the synaptic concentrations of glutamate, an excitatory 



8  

neurotransmitter, which is known to disrupt glutamatergic neurons because of its involvement 

in learning and memory. 

The generation and distribution of acetylcholine may be stimulated by the L-carnitine 

derivative acetyl-L-carnitine (ALC). ALC was discovered in nonhuman investigations to 

enhance brain synapse function, hence enhancing memory and learning ability under aging 

settings. According to research, ALC enhances spatial learning and long-term memory 

performance, raises neurotrophin levels and changes their activity, and lowers homocysteine 

levels, tau hyperphosphorylation, and Aβ accumulation in mice. The main endogenous 

antioxidant, glutathione, is a precursor to a cysteine derivative N-acetylcysteine 

(NAC).NAC's antioxidant activity in animal models contributes to its positive effects by 

halting oxidative processes (Śliwińska & Jeziorek, 2021). 

Fatty Acids and Lipids 

 
To protect the central nervous system (CNS) from oxidative stress and inflammation, 

polyunsaturated fatty acids (PUFAs) may be beneficial. DHA was shown to have the capacity 

to decrease Aβ synthesis in animal models and cultured cells by suppressing Aβ-42-induced 

neurotoxicity and enhancing microglial phagocytosis of Aβ-42, boosting brain cellshielding 

them from amyloidosis-related cell death and ensuring their survival. Despite being 

recognized for being prone to oxidation, n-3 PUFAs have been proven in-vivo and in-vitro 

studies to exhibit antioxidant properties due to the decreased generation of reactive oxygen 

species and lipid peroxidation metabolites  (Muñoz Fernández & Lima Ribeiro, 2018). 

Numerous studies suggest that other lipids indirectly contribute to the pathophysiology of 

AD. Although cholesterol is essential for synaptogenesis and neurotransmission in the 

membranes of brain cells, excessive levels have been linked to Aβ formation in neural tissues 

and may be associated with AD through vascular dementia (Kim et al., 2015). However, high 

levels of total and low-density lipoprotein cholesterol have been associated with enhanced 

cognition and memory in elderly individuals without dementia. 
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Figure 2: Schematic depiction of lipids in brain changes associated with AD (Muñoz Fernández et al.,  

2017). 

On the other hand, triglycerides have been linked to decreased leptin transport through the 

BBB. Leptin is a hormone that affects the hippocampus and is believed to have a favorable 

impact on memory and learning processes. Additionally, it improves ghrelin and insulin 

transportation, which may benefit cognition even in AD. High levels of triglycerides in 

adulthood have also been linked to the development of neuropathology two decades later in 

cognitively healthy people, according to research (Fig. 2). 

Micronutrients 

 
A macronutrient's ability to be metabolized depends on the proper ratio and amount of 

micronutrients, primarily vitamins and minerals. According to Table 1, certain of these 

micronutrients are particularly important for AD neuropathology and brain function. 

 
Micronutrients Functions in Brain Food Sources 

Vitamin A and Beta-carotene Inhibit formation of Aβ oligomers 

and neurofibrillary tangle. 

oily fish, cheese, eggs, milk, 

fortified low-fat spreads, and 

yogurt (Vitamin A). 

Turmeric, green leafy 

vegetables such as carrots, 

spinach, red peppers, and 

sweet potatoes(beta-carotene). 

Vitamin C (Ascorbic Acid) Reduce oxidative stress and Aβ 

oligomer formation. 

Citrus fruit such as oranges 

and orange juice, peppers, 

sprouts, potatoes, 

strawberries, blackcurrants, 

broccoli. 

Vitamin E(α-tocopherols) Provide neuroprotection by 

inhibiting oxidative stress. 

Aβ associated free radicals 

Pumpkin, red bell pepper, 

sunflower, soybean oil, 

sunflower seeds, almonds, 

peanuts, peanut butter. 
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 scavenger.  

Polyphenols Decrease homocysteine 

concentration. 

Inhibit inflammatory response, 

modulation of enzymes, Aβ 

formation. 

Cinnamon, green tea, 

flaxseeds, olives, barriers. 

Vitamin B (folic acid, B6, 

B12) 

Reduce concentration of 

homocysteine. 

Inhibit oxidative stress. 

 
Controls Aβ and tau 

phosphorylation. 

Chickpeas, kidney beans, 

broccoli, spinach, cabbage, 

liver. 

Iron Mediate oxidative stress. Soybean flour, red kidney 

beans, chickpeas, nut, dry 

fruits. 

Magnesium Protect synaptic plasticity. Dark green leafy vegetable, 

dried beans, legumes, low fat 

milk, dried nuts and yogurt. 

Zinc Decrease Aβ and tau pathology in 

hippocampus. 

Reduce hippocampus dependent 

memory deficit. 

Fishes, seafood. 

Selenium Modulate brain functions. 

Inhibit neuronal apoptosis. 

Bread, serials, egg, brazil nut. 

 

Table 1: Micronutrients and their functions in brain (Barnard et al., 2014a; Hu et al., 2013) 
 

Other Dietary Substances May Ward off AD 

 
Along with the basic nutrients, attention has been generated by several food-based molecules' 

anti-inflammatory and antioxidant capabilities. In this article, we highlight compounds that 

might possibly help prevent or lessen AD. These substances have a connection to the control 

of inflammation and the gut environment. 
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Prebiotic, Probiotic, and Symbiotic Substances 

 
It is reasonable to believe that prebiotics, probiotics and symbiotic compounds may be crucial 

to preventing, delaying, or minimizing some of the signs of AD in light of the inflammatory 

hypothesis. Numerous in vitro or animal investigations have provided conclusive proof of the 

link between gastrointestinal and brain abnormalities in AD. However, so far, there has only 

been one modest clinical investigation with people. Probiotics were tested for their effects on 

AD patients by Akbari and colleagues. Consuming Lactobacillus and Bifidobacterium for 12 

weeks lowered oxidative stress, insulin resistance, serum lipids, and mental status as assessed 

by the Mini-Mental State Examination when compared to a control group (Muñoz Fernández 

et al., 2017). 

 

Polyphenols 

 
Polyphenols are ubiquitous molecules that are present in various foods, primarily vegetables 

and fruits. Several aspects of brain activity are impacted by their metabolites, including (1) 

involvement with neuronal/glial signaling pathways; removal of free radicals; chelation of 

metals; and activation of proteins and enzymes involved in synaptic plasticity and neuronal 

repair; (2) enhanced cerebral blood flow; (3) blocking of pathological processes in certain 

brain areas; and (4) involvement with neural signaling pathways involved in programmed cell 

death and cell survival. The majority of these studies were conducted in vitro or with 

nonhuman models (Miranda et al., 2017). Finally, some research suggests that taking a 

polyphenol supplement may help to improve intestinal microbiota. 

 

Nutritional Management for Patient with AD 
 

The body weight loss caused by many sources, once the disease is established, is one of the 

key issues in its care. Some of these causes include olfactory and taste problems, medial and 

temporal lobe atrophy, cognitive, behavioral, and motor impairments, and olfactory and 

behavioral disorders. In addition, secondary considerations include comorbidities, social 

circumstances, and drug side effects. Remembering to eat, refusing to eat, rising energy 

expenditure, and losing appetite are all related to these aspects. 

Possible Strategies to Minimize Symptoms of AD through Food according to the Stages of 

the disease. 
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Disease stages Factors relating to food consumption Possible ways to reduce symptoms 

Initial lower thresholds for thirst and test 

sensitivity 

The joy of eating may be increased by using 

herbs and spices. 

The individual can gain from participating in 

meal preparation, even with minor duties. 

It’s crucial to encourage drinking of water. 

 
It is possible to utilize a food diary as a tool 

for cognitive training. (For instance, a 

journal where they record their meals and 

certain memories that certain foods may 

evoke).The patient may be helped to avoid 

dieting if they practice in social groups. (such 

as those hosted by community centers, family 

and friends) 

Intermediate Meals are frequently forgotten by 

patients; they eat, but nearly instantly 

forgot. 

More commonly dysphasia happens. 

To combat forgetfulness, it may be a good 

idea to divide your meals into smaller 

portions throughout the day. 

It is crucial to continue eating meals as a 

family, despite how challenging it might be, 

in an effort to lessen or delay forgetting. 

The requirement for thickeners must be 

understood, and the meals’ consistency must 

be carefully considered. 

Using flavored water with mint, lemon or 

orange peel, cinnamon, or other flavors, 

among others, seems to be beneficial. 

Advanced stage and 

palatable care 

Apathy and complete cognitive 

Impairment define this stage of the 

illness. 

Feeding is linked to a significant risk of 

hypoxia       and       bronchoaspiration. 

Typically, the patient is unable to feed 

A helpful tactic is to eat alongside the patient 

while replicating the mouth movement for 

them. As a result of significant risk of 

dysphasia at this stage, eating calls for extra 

care. 

Consider a diet with a gummy consistency 
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 himself, when feed is in the mouth, it’s 

normal for people to forget purpose of 

their cutlery and be unsure of what to 

do next. 

and thickened beverages at the terminal 

period. 

It is crucial to take nutritional supplements 

like hyper caloricinto account. 

 

Table 2: Food intake according to stages of AD to minimize symptoms (Muñoz Fernández & Lima Ribeiro, 

2018). 

 

AGE and Alzheimer’s Disease: 
 

Figure 2: Diet and cooking techniques in the fight against Alzheimer's disease (Abate et al., 2017). 

In neurological diseases and chronic illnesses, a high-AGE diet raises oxidative stress and 

proinflammatory markers. A risk-modifying factor for the pathogenesis of Alzheimer's 

disease is high AGE. Regarding establishing the upper threshold of dietary AGE 

consumption or defining the range that is appropriate, there are currently no specific rules 

available. When chicken breast is cooked, it has 1,000 KU of AGE, but when it is grilled, the 

amount might reach 9,000 kU. The polyphenols found in cooking herbs like sage, marjoram, 

tarragon, and rosemary have been shown to be potent inhibitors of protein glycation. Meat 

can be cooked with an acidic ingredient like vinegar or lemon juice to avoid the production of 

AGEs (Seneff et al., 2011). 
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Chapter 3 

 

Treatment to prevent AD 

 
Pharmacological Treatment 

 
As a neurodegenerative ailment associated with aging that is incurable, Alzheimer's disease 

needs an accurate diagnosis that is made as early as possible. It also demands sufficient 

etiological therapy. Prevention is a superior approach to this public health issue because 

therapy alternatives have mostly focused on symptom relief and slowing the rate at which 

damage is progressing. Despite this, the illness has not been dramatically reversed. It is 

believed that the spread of the illness is facilitated by toxic forms of tau or Aβ, and that 

inhibiting the production of these peptides may contribute to effective therapies. The current 

therapy for this dementia has concentrated on cholinesterase inhibitors and a glutamate 

antagonist, which only give symptomatic relief even though basic and clinical research has 

demonstrated that it is multifaceted and has several causal elements (Solomon et al., 

2014).Clinical studies are presently being conducted to test etiology-based therapies, which 

will complement existing preventative measures including comorbidity management, healthy 

eating, exercise, and cognitive stimulation. 
 

Figure 4: Hierarchy of AD Treatment 

 
 

1. Symptomatic Treatment 

(a) Acetylcholinesterase Inhibitors. 

The vital function acetylcholine (ACh) plays in mediating memory and learning is well- 

known. As a result, cholinesterase inhibitors are an effective form of therapy for AD. 

Rivastigmine, donepezil, and galantamine are prescription drugs that raise levels of 

acetylcholine (ACh) and improve cholinergic function in the brain by blocking the action of 

the enzyme acetylcholinesterase (B. Pocernich et al., 2011). 

Treatment of AD 

Pharmacological 
Non - 

Pharmacological 

Symptomatic Etiology-based Lifestyle & Diet 
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(b) N-Methyl-D-aspartate Receptor (NMDA) Antagonist 

In mild-to-moderate AD, the NMDA receptor antagonist memantine has a marginally 

positive impact on cognition. By reducing GSK-3 activity, which in ultimately decreases tau 

phosphorylation, it can counteract this overstimulation. Acetylcholinesterase inhibitors can be 

taken with memantine or administered alone (Mendiola-Precoma et al., 2016). 

2. Etiology-Based Treatment 

The major risk factor for sporadic AD is aging, but secretases and kinases engaged in the 

hyperphosphorylation of tau protein are being targeted. 

(a) Secretase Inhibitors 

The APP molecule is initially broken by either β-secretase or γ-secretase enzymes, and the 

resultant fragments are subsequently processed by α-secretase. The application of inhibitors 

for this amyloidogenic pathway has been supported by the concept of "over-activation" of β- 

and γ-secretases or age-related reduced α-secretase functioning (Doraiswamy & Xiong, 

2006). 

(b) Amyloid Binders 

Concentration-dependent Aβ deposition in AD may be caused by enhanced APP 

amyloidogenic processing and ineffective peptide elimination. The ApoE determinant and 

decreased activity of A-degrading enzymes, such as the insulin-degrading enzyme neprilysin, 

are consistent with the notion that AD is a metabolic disease (Mendiola-Precoma et al., 

2016). 

 

(c) Anti Aβ aggregation compounds 

 
Epigallocatechin-3-gallate is one type of small molecule inhibitors of Aβ aggregation being 

investigated in therapeutic trials. Others are also being investigated for potential clinical 

applications, including tramiprosate (phase III), clioquinol (phase II), scylloinositol (phase 

II), and others ((Doraiswamy & Xiong, 2006)). 

(d) Tau Therapies. 

One of the goals of this treatment is to prevent clusters of tau filaments that are coupled and 

helically twisted in neurofibrillary tangles. Clinical trials for immunotherapy began with the 

administration of AADvac1, and now research for ACI-35 (an additional liposomal-based 

vaccine) has begun (Weller & Budson, 2018). 

 Nonpharmacological Treatments 

 
The use of nonpharmacological therapies as adjuvants in other types of therapy or for the 

prevention of AD is crucial. The approaches to preventing AD can be split into two 

categories: lifestyle approaches and food and pharmacological approaches. 
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Lifestyle and dietary guidelines 

Daily basis, individuals suffering from Alzheimer's needs to select their diet and way of life 

based on the best current research. At a meeting in Washington, D.C., research on the effects 

of dietary components, physical and mental activity, and sleep on various areas of cognition 

was reviewed (Barnard et al., 2014a). 

Some important guidelines as follows: 

 Vegetables, legumes (beans, peas, and lentils), fruits, and whole grains should take 

the place of meats and dairy products as the major ingredients of the diet. 

 Reduce consumption of trans and saturated fats. 

 

  Choose vitamins without iron and copper if a patient is taking more than one, and 
only take iron supplements on your doctor's advice. 

 

 Instead of using pills, vitamin E should be obtained from food. Whole grains, green 

leafy vegetables, seeds, nuts, and almonds are all healthy food sources of antioxidant 

as vitamin E. The RDA for vitamin E is 15mg per day (Barnard et al., 2014b). 

 A patient's daily diet should include a dependable source of vitamin B12, such as 

supplements or fortified foods that supply at least the necessary daily dietary quantity 

(for adults 2.4 mg per day). Regularly check your vitamin B12 levels because a 

number of factors, including aging, may impair absorption. 

 Even though research on aluminum's connection to Alzheimer's disease is ongoing, 

those who want to limit their exposure can stay away from baking powder, antacids, 

aluminum cookware, and other goods. 

 Include aerobic exercise in patients' daily activities, which is the equivalent of 40 

minutes of brisk walking three times each week (Barnard et al., 2014b). 

In addition to the aforementioned recommendations, other actions need more research in 

order to be considered for inclusion in next preventive guidelines. 

These might include the advice listed below: 

 

 You should adhere to a sleep regimen that will ensure you receive adequate sleep each 

night, which for most individuals is 7-8 hours. Obstructive sleep apnea, for example, 

should be evaluated and treated if there are any underlying sleep problems. Sleep 

issues have been related with cognitive decline in elderly people. 

 Engage in regular mental activities to promote learning new things, such as spending 

30 minutes a day, four to five times per week. More mentally active people are less 

likely to develop cognitive issues later in life, according to a variety of studies 

(Galvin, 2017). 
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The development of Alzheimer's disease can be postponed by engaging in physical activity, 

mental stimulation, calorie restriction, and social interactions. Cohort studies suggest that 

aerobic exercise and other forms of physical activity can aid with AD deficits. 

 

 
Figure 5:Nonpharmacologicaltreatments (Mendiola-Precoma et al., 2016) 

The outcomes showed enhanced cognition in the water maze test as well as lower levels of 

amyloid-β and inflammation. Lack of socialization has been linked to several disorders, 

including depression, alcoholism, obesity, diabetes, hypertension, Alzheimer's disease, and 

cancer. Socialization is crucial for the mental and physical development of humans. 

Excercise 

Socialization Life 
style 

mental 

Energy 
Rastriction 
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Chapter 4 

 

Discussion 

 
Nowadays nutritional supplements are used to treat Alzheimer’s disease because there is no 

established pharmacological medicine available for this treatment. However, Available 

pharmacological drug such as cholinesterase inhibitor, glutamate antagonist is used to 

minimize symptoms or slow down damage progression but this are not able to cure the 

disease. Besides, some etiology based treatments like amyloid binder, anti-Aβ aggregation 

compounds, tau therapies are still under clinical trials. On the other hand, when nutritional 

supplements are given to the patients with AD, good improvements developed on them. 

When people consumed a supplement or combination formula, some research found that 

participants' cognitive function either improved or at least slowed down. On the other hand, 

the majority of epidemiological investigations revealed a weak or inconsistent link between 

taking a mix of multivitamin supplements and an improvement in cognition. Selenium, fiber, 

iron, and vitamins B, C, K, and E deficiencies were common in AD patients. Not just α- 

tocopherol-rich diets but also those high in other forms of vitamin E had beneficial effects. 

Interventional research on omega-3 or vitamin B supplements revealed minimal real mental 

advancements. 

Chapter 5 

 

Conclusion 

 
According to epidemiological research, some nutrients, including PUFAs, vitamins, minerals, 

prebiotics, probiotics, symbiotic compounds, polyphenols, antioxidants, and strategically 

planned dietary components, might influence the risk of cognitive decline and halt the onset 

of AD. Nutritional status changes with aging have a significant impact on how well the brain 

functions. Elderly people's susceptibility to certain food deficits may make damaged brain 

processes worse. Both the general public and the scientific community are very interested in 

the possibility of dietary supplements to delay cognitive decline by preventing harmful 

neurodegenerative and pathogenic processes. According to current research, the most 

effective therapeutic approach may involve a multi-nutritional (rather than a single nutrient) 

intervention that targets several disease-related factors, including Aβ, synaptic loss, 
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neurofibrillary tangles, the vascular system, inflammation, and oxidative stress. 

Pharmacological treatments such as acetylcholinesterase inhibitors, N-methyl-D-aspertate 

receptor antagonists, secretase inhibitors, Amyloid binders, Anti-Aβ Aggregation 

compounds, Tau therapies, and other neurotransmitter systems are currently used to manage 

AD. There is no justification for supplementing nutrients above physiological levels, 

especially considering the synergy between nutrients that has been seen in several kinds of 

research. From a safety standpoint, nutritional supplements could be given to AD patients 

who are already on anti-AD medication as an add-on therapy. People who are at risk for AD 

may experience pathological alterations in their brains 20 to 30 years prior to the onset of 

clinical dementia symptoms. Therefore, there is a larger chance of preventing or delaying 

cognitive decline and AD the earlier nutritional supplementation can be started. When 

damage is limited, preserving neural tissue, cells, and synapses may provide the most 

significant long-term results. The development of earlier neurodegenerative process 

identification is required, particularly in people who are more at risk of developing AD. 

However, supplementing with particular nutrients that support the brain may still be able to 

prevent further decline or perhaps improve brain function even if the disease is far along in 

the progress. 
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