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ABSTRACT

Alzheimer’s disease is a cause of dementia that affects the part of brain that controls memory, language, thought and
movement. AD affects almost a million of people worldwide and is expected to increase 3 times by the year 2050. It
primarily occurs due to accumulation of Plaques and neurofibrillary tangles in the brain. The plagues are a product of
Amyloid Precursor protein (APP), when degraded by the [-secretase and then by Y-secretase, they get deposited
extracellularly on the neuron. This f-amyloid deposition extracellularly alters the tau protein by hyperphosphorylation
inside the axon, which results in the formation of tau aggregates inside the neurons. The tau aggregates are then converted
into neurofibrillary tangles (NFTs). These NFTs first occur at hippocampus and then move to cerebral cortex of the brain,
but the cause for the formation of plaques is still unknown. Some factors that are found to be of risk for Alzheimer’s disease
are Hypertension, Diabetes, cerebrovascular disease, smoking and alcohol consumption, obesity. Factors like proper diet
planning, education, cognitive reserve, and sufficient mental and physical health that help to reduce or increase the onset
of dementia and Alzheimer’s disease. No cure has been developed for Alzheimer’s disease so far and dementia rather there
are treatments for Mild Cognitive Impairment (MCI) and mild Alzheimer’s disease. Food and Drug Administration (FDA)
approves three categories of drugs and those are “Disease- modifying (Aducanumab)”, “N- Methyl-D-Aspartate receptor
antagonist (Memantine)” and “Acetylcholinesterase receptor inhibitor (Rivastigmine)”.
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INTRODUCTION

Dementia may be described as a scientific syndrome characterised through a cluster of signs and symptoms
that are manifested through problems in memory, disturbances in language and different cognitive
functions, modifications in behaviours, and impairments in activity of everyday living. Alzheimer disease
(AD) is the most common cause of dementia and sixth common death cause in United States (US) [1],
leading to functional deficits, slow but progressive cognitive changes in the behaviours. AD effects the
brain parts that manages the language, thought, judgement, attention and memory that begins with a
moderate memory loss, possibly resulting in loss of capability to hold a conversation and react to the
surroundings. Alzheimer’s disease (AD) causing dementia seen worldwide, with US affected approximately
5.5 million people and estimated global prevalence of about 24 million [2]. Alzheimer’s disease (AD) is
predicted to be double in number every 5 years and alone in United States, the number might reach nearly
14 million by 2050 [1]. Worldwide the prevalence of Alzheimer’s disease (AD) growing rapidly on the
part of populationi.e., People with age 65 years and older, as this age sector is growing rapidly in the global
population compare with other age sector group [3]. It is seen that the first appearance of symptoms of
Alzheimer’s disease after age 60-65. Alzheimer’s disease is less commonly seen younger population [4].
The main cause of Alzheimer’s disease is still unknown, but it is known that there is not only a single cause
of this disease, there are plenty of factors that might causes AD. Currently there is an absence of cure for
Alzheimer’s disease, though treatment is there for the improvement of the symptoms. Alzheimer’s disease
caused be death of the neural cells leading to neurodegenerative disease. There is a role of genetics in the
early and late stage of AD (Alzheimer’s disease) [5].

PATHOPHYSIOLOGY

Alzheimer’s disease is slow and progressive disorder whose pathophysiology is known but the main cause
for the pathophysiology is still unknown. But there are many risk factors that are associated to the
pathology of this disease that we will discuss later in this paper.

Generally, Alzheimer’s disease is due to accumulation of plaques and neurofibrillary tangles but genes also
play an important role in its development.
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Plaques are microscopical lesions that are spherical in structure that contain -amyloid peptide as the
centre thatis covered by axon ending of neurons. Amyloid precursor protein (APP) is the precursor protein
from which the B-amyloid peptide is derived due to the action of a-, $-, Y- secretase enzyme. a- or (3-
secretase enzyme breaks the amyloid precursor protein (APP) in small fragments that is not harmful (non-
toxic) to the neurons. But, consecutive breakdown of amyloid precursor protein by -secretase then by the
Y-secretase lead to formation of 42 amino-acid proteins called as -amyloid 42 [5]. Increase in the
concentration of $-amyloid peptide results in the aggregation of -amyloid protein in the extracellular of
neuron which causes the neuronal toxicity. The aggregation of the 3-amyloid occurs near Meningeal, Grey
matter and Cerebral vessels of the brain. This deposition around the grey matter is called as senile plaques
[5]. The B-amyloid 42 is seen that, its hydrophilic part forms a bond with metal ions like copper (1), this
leads to the abnormal but stable 3-amyloid aggregates results in neurotoxicity [6].

Neurofibrillary tangles (NFTs) are fibrous structure that are found in the cytoplasm of neuron. These
Neurofibrillary tangles are formed intracellularly a protein called Tau protein. Inside the axon,
microtubules are found that help in the intracellular transportation. In normal human, tau protein main
function is to stabilize the microtubules that are present inside the axon and help in the microtubule’s
assembly. In Alzheimer’s disease (AD), deposition of the B-amyloid extracellularly on neurons. This (3-
amyloid deposition leads to the hyperphosphorylation of tau protein inside the axon. The
hyperphosphorylation of Tau protein results in the formation of tau aggregates inside the neurons. These
tau aggregates transform into a pair of twisted helical filament known as neurofibrillary tangles (NFTs).
These neurofibrillary tangles are occurring first in Hippocampus (found deep inside temporal lobe of
brain), then this gradually moves into the cerebral cortex of the brain [5].

Alzheimer’s disease is also caused due to genes, where the mutated genes are passed (inherited) from
parents to offspring as an autosomal dominant disease. This happens due to mutation of 3 specific genes:
1. APP gene on chromosome-21, where mutation of this leads in the formation and aggregation of
extracellular B-amyloid proteins. 2. PSEN-1 (Presenilin-1) on chromosome-14 and 3. PSEN-2 (Presenilin-
2) on chromosome-1, where mutation of both these genes interfere the functionof Y-secretase enzyme that
ultimately leads in the aggregation of $-amyloid peptide.

Plaques are not much correlated to Alzheimer’s disease as that of Neurofibrillary tangles (NFTs). These are
the possible and known pathophysiologies of Alzheimer’s disease (AD) till date, but still there is a lack of
information about the main reason for these causes.

FACTORS THAT INCREASE THE RISK OF AD:

Hypertension

In an observational studies, increase in the blood pressure in a mid-age, was seen to be linked to late-life
Alzheimer’s disease (AD) [7, 8]. In late-life, both low and high blood pressure was somewhat associated to
Alzheimer’s disease [9-13]. In Alzheimer’s disease and dementia, use of anti-hypertensive medications
showed a protective effect in some longitudinal studies [14-16]. These protective effects of
antihypertensive medications may be due to delaying the process of atherosclerosis, improving the
perfusion in cerebral region [16].

Diabetes

Diabetes is a metabolic syndrome, which is a clump of many risk factors that is classified by abnormality in
blood glucose level, metabolism of lipoproteins, insulin, and obesity. In a population study on Finnish
population, it was found that diabetes related risk factors to be associated with an increase number of
Alzheimer’s disease in the elderly ones [16]. In several longitudinal studies it has been reported that, person
with diabetes have increased risk of bothneurodegenerative type of dementia but also vascular type of
dementia [17-19]. This risk factor was confirmed in a systematic review by G. Biessels, S. Staekenborg, E.
Brunner et al. [20]. It has been proposed that diabetes has a direct role in the accumulation of -amyloid
peptides in the brain due to hyperinsulinemia that disrupts the B-amyloid clearance in the brain as it
competes for the enzyme that degrade the insulin (Insulin-degrading enzyme) [21]. There is around double
increased risk of Alzheimer’s disease in people with type-II diabetes [22-23].

Smoking and alcohol consumption

Previous cross-sectional and case-control studies reported that there is low rate of Alzheimer’s disease
among the person who do not smoke as compare to the smokers [24] but some prospective studies shows
that there is an increase risk or no relation of Alzheimer’s disease in the smokers [25]. It was found in
numerous follow-up studies that person with cigarette smoking, especially the noncarrier of gene
Apolipoprotein-E (APOE) €4 allele has increased risk of Alzheimer’s disease (AD) [16-29]. In the brain,
smoking increase the risk of Alzheimer’s disease and dementia by up-regulating (cholinergic metabolism)
cholinergic nicotinic receptor of the brain [30]. Decrease in cholinergic, result in decrease in the levels of
choline acetyl transferase, acetylcholine and nicotinic acetyl choline receptors are always found in the brain
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of Alzheimer’s disease patients [31].

Alcohol abuse is known to be cause “alcoholic dementia”. Little-to-moderate consumption of alcohol shows
that there is decrease incidence of dementia and Alzheimer’s disease [32]. In the middle age of the heavy
drinkers increase risk of dementia and Alzheimer’s disease threefold times in the late-life, especially person
that carry the gene Apolipoprotein-E (APOE) €4 allele [33].

Cerebrovascular disease

There is evidence that, cerebrovascular disease and Alzheimer’s disease exists correspondingly, of
dementia and Alzheimer’s disease (AD) sign is available [34]. In a MRI (Magnetic Resonance Imaging) scan
it was noted that white-matter hyperintensity, silent braininfarction and stoke increases the risk of
Alzheimer’s disease and dementia [35, 36]. Person with dementia, by MRI scan, white matter
hyperintensity is observed frequently, but the contribution of white matter towards the cause of dementia
and Alzheimer’s disease is still notclear [37]. Stroke can result in dementia and Alzheimer’s disease by
atrophy (Destruction) of parenchyma of the brain [38, 39].

Obesity and Body Mass index (BMI)

In many prospective studies it is reported that high or low body weight, weight gain and also weight loss
can result in risk for dementia and Alzheimer’s disease [40-43]. There is a high risk of Alzheimer’s disease
(AD) due to low Body Mass Index (BMI) in late life over a 5-6 yr. period [42, 44]. After the age of 65 yr., it
was measured that Body mass Index is inversely linked tothe risk of Alzheimer’s disease, whereas obesity
at an age around 50 (Mid-age), measured to be having high risk of development of dementia and
Alzheimer’s disease in late-life [45]. Many case-control and cross-sectional studies show that the a clear
evident that malnutrition, low BMI or underweight are risk factors for dementia, Alzheimer’s disease and
atrophy (age related brain change) [46]. A systematic review by Gustafson D. study showed that decrease
in the Body Mass Index in late-age results in disorders related to dementia, whereas rise in BMI during mid-
age shows high risk factors for dementia and Alzheimer’s disease [47].

FACTORS THAT DECREASE THE RISK OF AD.

Dietary factor

Diet plays a very important role in several disorders to vascular system, so maintaining a good diet is very
important for every age group. It is found in many studies that increase in diet and supplement intake like

vitamins-C and vitamin-E or any antioxidants have decline risk of Alzheimer’s disease 48. Many studies
reported that diet containing fish and unsaturated fatty acids might show protective effects against
Alzheimer’s disease and dementia [49], but cholesterol and saturated fatty acids diet can increase the risk
of Alzheimer’s disease [50]. The risk of Alzheimer’s disease can be due to high fat diet which leads to
elevation of cholesterol level in the body and blood vessels (Vascular risk) in the brain [51]. It has been
reported in many studies that intake of diet including the omega-3-fatty acids or fish, which is a main
componentfor brain development in early stage, decreases the risk of dementia and Alzheimer’s disease
[52, 53]. Intake of diet with high content of fruits, fish and vegetables called as “Mediterranean diet”
reported to be decrease the risk of Alzheimer’s disease and dementia [54]. One studyreported that intake
of diet including high folate didn’t show any significant decrease in risk of Alzheimer’s disease and
dementia [55], whereas another shows significant intake of high folate diet decrease the risk of Alzheimer’s
disease [56] .

Physical and mental activities

Physical and Mental activities are the main factors if done regularly results in significant reduction of
Alzheimer’s disease. A review of RCTs (Random Controlled Trials) reported that 8out of 11 RCTs shows
improvement in cognitive function with aerobic exercise in old age people who didn’t know about the

cognitive impairment 57. Physical exercises help in cognitivefunction by affecting gene transcription and
some neurotrophic factor. This also helps in the improving the vascular health and promoting the plasticity

of brain 98, Regular physical activity, in person with Apolipoprotein-E (APOE) €4 allele gene, in the mid-
life shows protective effect against Alzheimer’s disease and dementia in late-life [59]. In some studies, they
failed to show the relation between Alzheimer’s disease and physical activities [60, 61]. Mental activities
such as dancing, gardening, playing board games, reading, watching television shows protective effects
against risk of dementia and Alzheimer’s disease examined [62]. In a study done by The Canadian Study of
Health and Aging, reported that more complex work is associated with decrease risk of Alzheimer’s disease
and dementia (vascular dementia) [63].

Cognitive reserve

Cognitive reserve and neural reserve is improved by education thatlead to pathological change inside the
brain and result in delaying the dementia and Alzheimer’s disease [64]. Person with high education and
attainment of high occupation shows delay in the onset of dementia. In some longitudinal studies and
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cross-sectional studies, it has been suspected that less education leads to increase risk of Dementia and
Alzheimer’s disease [64, 65]. In some studies it has been viewed that there is no relation between the
education level of a person and the risk of dementia and Alzheimer’s disease [66, 67].

TREATMENT

Till date there is no cure for dementia and Alzheimer’s disease. There is only treatment for the symptoms
that arise by Alzheimer’s disease.

FDA approved 3 types of categories of medication for the treatment of dementia and Alzheimer’s disease:
1. Acetylcholinesterase inhibitor 2. NMDA receptor antagonist 3. Disease- modifying drugs.
Acetylcholinesterase inhibitor (AChEIs)

This class of drugs helps to block the breakdown of acetylcholine (a chemical found in the human body
helps in neuronal communication), result in increase in the level of acetylcholine. Acetylcholine chemical is
very important as it helps in cognitive function, learning and memory.

Food and Drug Administration (FDA) approved 3 medications for the treatment of Alzheimer’s disease (AD)
and dementia, those are Rivastigmine, Donepezil, Galantamine.

Rivastigmine: This is used to treat Mild Cognitive Impairment (MCI) and in Dementia stage. This drug is
taken oral and transdermal formulation. It works by blocking the breakdown of butyrylcholine (Similar to
acetylcholine) and acetylcholine inside the brain by acting reversible inhibitor to butyrylcholinesterase
and acetylcholinesterase. Some common side effects are gastrointestinal problems like diarrhoea,
indigestion, nausea, vomiting [68].

Galantamine: used to treat mild and moderate stages of Alzheimer’s disease and MCL. It is a rapid acting
drug an inhibitor of acetylcholinesterase receptor. Act by increase in more releaseof acetylcholine by
activating the nicotinic receptor in the brain and preventing the disintegration of acetylcholine. This drug
dosing is done twice-daily. Some common side effects are loss of appetite, nausea, vomiting, diarrhoea.
Donepezil: This drug is used to treat all stage of Alzheimer’s disease. A rapid acting drug that is reversible
acetylcholinesterase inhibitor. It works by preventing the disintegration of acetylcholine inhibitor in the
brain. Dosing of this drug is taken once-daily. Some common sideeffects of donepezil are muscle cramps,
weight loss, nausea, vomiting. Sleep disturbance is the side-effect of only Donepezil [69].

All these 3 drugs show benefit measure in double-blind, placebo-controlled trial [3].
N-Methyl-D-Aspartate (NMDA) antagonist

This class of drug is approved by the FDA for the treatment of moderate to severe Alzheimer’s disease (AD).
Memantine is a NMDA receptor antagonist that blocks the excess glutamate toxiceffects and accumulation
of calcium is slowed down intracellularly and regulates glutamate activation. Memantine is usually taken
with cholinesterase inhibitors. Some common sideeffects are headache, dizziness, constipation, confusion
[5].

Disease-modifying medication

Aducanumab is the only disease-modifying drug that is approved by FDA to treat Alzheimer’s disease and
dementia. Aducanumab is the immunotherapy is to treat mild Alzheimer’s disease and MCI (Mild Cognitive
Impairment). This dose is taken intravenously one hour every 4 weeks. This class of drug work by cleaning
the excess 3-amyloid inside the brain to decrease the plaque concentration. Some side effects are bleeding
or fluid production inside the brain due to Amyloid-related imaging abnormality (ARIA), confusion,
headache, dizziness [68].

DISCUSSION

Alzheimer's disease (AD) basically qualifies as a progressive neurodegenerative disorder broadly
symbolised by behaviour and cognitive impairment that eventually pose as a problem with day-to- day
functional living activities. The disorder so far, has no possible known cure, and its rate of progression and
advancement is always variable and subjective. Further, this disease in terms of treatment in the early
phase is quite difficult, and there are no specific laboratory or imaging tests to confirm the diagnosis or
betterment as such. The drugs thatare available to treat the condition only show results for the mild version
of the disease but also have many other side effects that are not well tolerated. Alzheimer's disease is a
systemic disorder and creates tension in family lives as awhole. These individuals often wander
directionlessly, fall, and have uncountable behavior.

Problems and loss of memory to name a few. Most patients end up in a medical institution because they
become unmanageable at home. Many guidelines and recommendations have been constructed on how to
approach, monitor and treat Alzheimer patients. Singular measures cannot alone prevent or arrest the
disease. Having said that, health care workers have a very important role in ensuring thatthe patient with
remains safe and can lead a decent quality of life at the least.

As discussed in the body of this paper we can firmly say that it is diseases that has forever been a subject
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of discussion for researchers and that is precisely there have been innumerable sorts of research studies
that have been conducted and a still in conduct to get to the core of this chronic medical condition.

CONCLUSION

Alzheimer's disease is usually initially associated with typical symptoms such as impaired memory, but
with the due course of time, the individual has a chance possibility of developing severe cognitive and
behavioural symptoms like depression, anxiety, anger, irritability, insomnia, andparanoia and many more,
most of which are associated with old age and decreasing nervous consciousnesses in the body. With the
progression of the disease most of them will require assistance with daily life activities. Eventually, even
normal activities like walking becomes difficult and many may not be able to eat or develop swallowing
difficulties that lead to aspiration pneumonia.

The time from diagnosis to death is changes from person to person; some individuals may die within five
years, and others may sustain for almost ten years, but overall, the quality of life is invariably very poor.
While an interprofessional approach to the management of Alzheimer patients is usually recommended,
an analysis of several studies also reveals that this approach hardly has an impact on the care of patients.
However, because of the heterogeneity in the previous studies, more robust studies will be required to
determine what type of approach works best for managing these patients.
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