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s Abstract :-

Alzheimer's disease (AD) is a progressive neurodegenerative disorder marked by irreversible
memory loss, cognitive decline, and linguistic impairment, primarily affecting the elderly.
Characterized by extracellular amyloid beta (AP) plaques and intracellular
hyperphosphorylated tau protein tangles, AD is the most common form of dementia. Cognitive
impairment in AD is largely due to the decline of acetylcholine (ACh) levels from cholinergic
neuron degeneration in the forebrain. Pathogenesis involves amyloid plaque formation,
oxidative stress, neuroinflammation, and cholinergic dysfunction. Epidemiologically, AD
ranks as the sixth leading cause of death in the U.S., with incidence rates expected to triple by
2050. AD progresses through mild, moderate, and severe stages, significantly impacting daily
functioning and quality of life. Key risk factors include age, genetics, and family history, with
the APOE &4 allele being a notable genetic determinant. Current treatments focus on symptom
management rather than curing the disease, employing cholinesterase inhibitors like donepezil
and rivastigmine to enhance cholinergic function. Curcumin shows potential in preventing tau
phosphorylation and amyloid plaque formation. Research continues into anti-inflammatory
medications and vaccines targeting amyloid development, offering hope for improved

outcomes and quality of life for those affected by AD.

Keyword: Alzheimer's disease including its key characteristics, underlying mechanisms,

and diagnostic advancements & epidemiology ,type of dementia in Alzheimer's discase ,

Pathophysiology and therapy & Benefit of Alzheimer's disease.
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INDRODUCTION

Alzheimer's disease, is an irreversible neurological condition primarily characterized by
memory loss and cognitive and linguistic impairment. It is brought on by the degenerative loss
of neurons in the cerebral cortex. M2 Alzheimer’s disease (AD) is the most prevailing
neurodegenerative disease associated with old age, which leads to progressive memory loss
and cognitive MG .l Intracellular tangles of hyperphosphorylated tau protein and extracellular
plaques of amyloid peptide (Ap) are characteristics of Alzheimer's disease. IThe decline of
cholinergic neurons in the forebrain is another characteristic of AD, and a decrease in the Ach
level causes cognitive and memory impairment. -1 The mechanisms behind AD include the
production of inflammatory mediators, a rise in oxidative stress, a decrease in steroid

hormones, and the generation of amyloid plaque deposition. [

There is strong evidence that progressive biomarker changes occur prior to cognitive
impairment genetically at-risk populations & otherwise cognitively normal individuals &7l
The steady build-up of abnormal amyloid beta (Ab) species in the brain % which begins a
decade or more prior to the onset of symptoms, is one significant alteration. Criteria for the
clinical diagnosis of Alzheimer’s Disease (AD) were established by a National Institute of

Neurological and Communicative Disorders and Stroke (NINCDS) and the Alzheimer’s

VOLUME 23 : ISSUE 09 (Sep) - 2024 Page N0:236



YMER || ISSN : 0044-0477 http://ymerdigital.com

Disease and Related Disorders Association (ADRDA) workgroup in 1984 ' These criteria
were universally adopted, have been extremely useful. A and have survived intact without
modification for over a quarter of a century. In the intervening 27 years, however, important
advances in our understanding of AD, in our ability to detect the pathophysiological process of
AD, and changes in conceptualization regarding the clinical spectrum of the disease have

occurred.

EPIDEMIOLOGY

The most prevalent neurodegenerative illness and the sixth leading cause of mortality in the

US is Alzheimer's disease (AD).["l Considering mounting evidence that AD disease begins to
accumulate in the brain in middle age, The onset of clinical signs typically happens beyond the

age of 65. 12131 AD prevalence is rising quickly.

Due in major part to the fact that the proportion of adults 65 and older is growing faster than
that of any other age group in the world, the prevalence of AD is rising quickly. The number
of people 65 years of age and older, known as the elderly population, is expected to rise from
63 to 137 million in the Americas, from 18 to 38 million in Africa, from 113 to 170 million in
Europe, and from 172 to 435 million in Asia between 1997 and 2050. 14151

According to the Aging, Demographics, and Memory Study (ADAMS), a nationally
representative US data collection, 14% of Americans aged 71 and above are projected to have
dementia. Seventy percent of dementia diagnoses in this cohort across all age groups were due
to AD dementia*®" There have also been reports of racial differences in the prevalence of AD.
Compared to older Caucasians, older African Americans and Hispanics have a higher
prevalence of AD. This is partly due to lower educational attainment and a higher frequency of
cardiovascular comorbidities, while other genetic and sociocultural variables probably also

play a part (1718l

The most common type of dementia, Alzheimer's disease (AD), is characterized by a decline
in behaviour, function, and cognition that usually starts with memory loss related to recent
events [, The two most important clinical characteristics found in the brain tissues of AD
patients are elevated levels of hyperphosphorylated tau (p-tau), and amyloid-p (AB), which
forms extracellular senile plaques 2°!. Around 50 million individuals worldwide suffer from
dementia, and as the population ages, it is expected that this figure will quadruple by 2050,

increasing the risk of incapacity, the financial burden of sickness, and the expense of medical

care 1211,
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Total:
5.8 Million

65-74 years:

® 75-84 years:

85+ years:

Number and ages of people 65 or older with Alzheimer’s dementia, 2020. Created from data

from Hebert et al. [222%]

DEMENTIA DUE TO ALZHEIMER’S DISEASE

Alzheimer's disease-related dementia is typified by observable cognitive, behavioural, or
memory problems that affect a person's capacity to carry out daily tasks in addition to signs of
brain abnormalities associated with the disease. Many symptoms that vary over years are
experienced by people with Alzheimer's disease. The degree of damage to nerve cells in various
brain regions is reflected in these symptoms. Each person experiences dementia symptoms

differently, ranging from mild to moderate to severe.

MILD ALZHEIMER’S DEMENTIA
mild dementia caused by Alzheimer's Most persons with mild Alzheimer's dementia can

function independently in most situations, but in order to optimize their freedom and be safe,
they may need support with certain activities. They could still be able to work, drive, and
engage in their favourite hobbies. Making financial decisions and paying bills can be
particularly difficult. According to the U.S. Social Security Administration, individuals
suffering from dementia are more vulnerable to financial abuse and fraud. *15 Declines in
executive function can manifest as poor judgment, acting in a socially inappropriate manner,
trouble organizing and completing tasks, and an inability to recognize how one's actions or

decisions influence other people.[?
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MODERATE ALZHEIMER’S DEMENTIA

The most advanced stage of Alzheimer's disease is known as the moderate stage, during which
time a person may experience problems speaking and carrying out everyday activities like
dressing and bathing; occasionally become incontinent; and exhibit personality and

behavioural changes like agitation and suspicion.

SEVERE ALZHEIMER’S DEMENTIA

People with Alzheimer's dementia who are in the severe stages of the disease typically need
24-hour care and assistance with everyday tasks. At this point, the impacts of Alzheimer's on
a person's physical health become more noticeable. Those who suffer brain injury in regions
related to movement eventually become bedridden. Due to their bed rest, they become more
susceptible to blood clots, skin infections, and sepsis, which can cause organ failure by inciting
widespread inflammation in the body. Eating and drinking become challenging when there is
damage to the brain regions that regulate swallowing. As a result, people may swallow food
into their windpipe, the trachea, rather than their oesophagus, or food pipe. As a result, food
particles have the potential to lodge in the lungs and induce lung infections. Aspiration
pneumonia is the name of this type of infection, which is a contributing factor in the deaths of

many Alzheimer's patients.

RISK FACTORS FORALZHEIMER’S DEMENTIA

People 65 years of age or older make up the vast majority of those who get Alzheimer's
dementia. We refer to this type of dementia as late-onset Alzheimer's. Experts think that rather
than having a single cause, Alzheimer's dementia develops as a result of several circumstances,
similar to other prevalent chronic diseases and ailments. There are some exceptions, such as
Alzheimer's disease associated with trisomy 21 in Down syndrome and infrequent instances of
the disease linked to particular mutations in the genetic code.

AGE, GENETICS AND FAMILY HISTORY

The main risk factors for Alzheimer's disease with a late onset are advanced age 26271 genetics

and a family history of the disease. (228
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Age:-

Out of these three risk factors, age is the biggest. As people age, the percentage of those with
Alzheimer's dementia rises sharply. According to the Prevalence section on page 22, 5.0% of
individuals 65 to 74, 13.2% of those 75 to 84, and 33.4% of those 85 years of age or older have
Alzheimer's dementia. The number of Americans suffering from Alzheimer's dementia will
rise dramatically as the population ages, especially the baby-boom generation.[?? It is crucial
to remember that Alzheimer's dementia is not a typical aspect of aging and that Alzheimer's
dementia cannot be brought on by advanced age alone. It's critical to understand that
Alzheimer's dementia is not a normal aspect of aging; being years of age or older is not enough

to produce Alzheimer's dementia.3!

MOLECUL BIOLOGY (GENETICS):-

Numerous genes that either raise or lower the incidence of Alzheimer's disease have been

discovered by researchers. Indeed, in 2022, scientists discovered 31 novel genes that seem to
impact molecular mechanisms implicated in Alzheimer's disease.[*?

For Example , statistics reveal that the proportion of Black and African Americans with at least
one copy of the e4 gene is higher than that of European Americans.*334 In comparison to
inheriting solely copies of the e2 or e3 forms, the chance of acquiring Alzheimer's dementia
generally increases with inheriting one copy of the e4 form and increases even further with
inheriting two copies of the e4 form.[>%! Furthermore, compared to people with the e2 or e3
versions of the APOE gene, those with the e4 form are more likely to experience beta-amyloid
buildup and Alzheimer's dementia at a younger age.*’]

TA B L E : The Share of European Americans and Blacks/African Americans with Identified

APOE Pairs

APOE Pair Blacks/African Americans | European Americans
e3/e3 45.2 63.4

e3/ed 28.6 21.4

e3/ed 151 10.2

e 2/e4 5.7 2.4

edled 4.5 24

e2/e2 0.7 0.2

Created from data from Rajan et al - (3]
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PATHOPHYSIOLOGY OF ALZHEIMER’S DISEASE

AMYLOID BETA PLAQUES :- Amyloid beta peptides (36-43 amino acids), derived from

the amyloid precursor protein (APP), are the main components of amyloid beta plaques in AD
brains. APP is a transmembrane protein associated with neuronal development. This protein
undergoes proteolysis by the beta- and gamma- secretases and releases the amyloid beta
peptides. Mutations in the APP gene as well as the PSEN genes lead to the formation of longer
amyloid fragments which clump together into oligomers and fibrilsi*?l. According to recent
research, amyloid oligomers—rather than plaques—are the harmful species because they can
cause oxidative damage, tau phosphorylation, and synaptic dysfunction. Additionally, it has
been shown that amyloid plaque-affected brain regions have decreased neuronal and synaptic

damage .[*44

Normal APP in membrane

The B-and y-secretase enzymes cleave the amyloid precursor protein (APP) to create the
insoluble component amyloid beta, which is essential for the production of amyloid plaques in
Alzheimer's disease (AD).

https://www.stressmarg.com/wp-content/uploads/Amyloid-plaque_formation.jpg

BRAIN ATROPHY :- Loss of brain tissue and the death of nerve cells are the hallmarks of

cerebral atrophy. A notable decrease in brain volume has been connected to the progressive

cognitive deterioration associated with Alzheimer's disease. Specifically, the hippocampal
tissue is the first region of the brain to atrophy, which causes cognitive decline and eventually
memory loss.[*?]

STRESS VIA OXIDATION :- Reactive oxygen species (ROS) are produced in excess during

oxidative stress, which results in oxidative damage to cells and organs. Oxidative stress is

brought on by an imbalance in the redox state. Prior research has demonstrated that AD patients
exhibit substantial oxidative damage brought on by aberrant tau neurofibrillary tangle

development and amyloid beta accumulation. 13!
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% METHOD:-

1) Oxidative stress is brought on by an increase in reactive oxygen species (ROS) Production.
2) Neural death is a result of both mitochondrial malfunction and oxidative damage to

neurons.[*4

CHOLINERGIC HYPOTHESIS:- Significant decrease in acetylcholine levels as a result of
cholinergic neuron death. Reduced acetylcholine levels have been linked to memory loss and

cognitive impairments Citation. 4%
NEUROINFLAMMATION :-_ Chronic inflammation of the central nervous system, or

"neuroinflammation,” is linked to neurodegenerative illnesses and causes aberrant brain
activity. Microglia are triggered in cases of neuroinflammation as an immunological reaction

to amyloid beta plagues.[“¢

METHOD:

1) Tau tangles and AP plaques cause astrocytes and microglia to become chronically activated.

2) Neuroinflammation plays a role in the development of neuronal injury and illness.[*”)

MECHANIUM OF SYNAPTIC DYSFUNCTION

1) Tau tangles and AP oligomers disrupt synaptic transmission.

2) Deficits in synaptic transmission result in memory loss and compromised cognitive abilities.

3) In AD, there is a strong correlation between the degree of cognitive decline and synaptic

loss. 4]
L ‘ - o
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A representation of the normal human brain on the left, and the brain
affected by Alzheimer's disease on the right.

https://www.best-alzheimers-products.com/alzheimers-disease.html
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MECHANISMS OF ACTION OF CURCUMIN IN ALZHEIMER’S
DISEASE

Pleiotropic methods of action are exhibited by curcumin. It specifically targets tau and A, the
two histology hallmarks of AD. Curcumin also affects other facets of the illness process. In
addition, it is an antioxidant, binds collagen, decreases cholesterol, alters microglial activity,

blocks acetylcholinesterase, and strengthens the insulin signalling system.

AB INHIBITION :-

Since the characteristic hallmark of AD is the deposition of A plaques, curcumin has been
investigated for its potential to stop A from forming and accumulating. Administering
intragastric curcumin to a mouse model of AD decreased the production of A by suppressing
the expression of BACEL, the enzyme responsible for cleaving APP into A. The rats given
curcumin showed better memory and spatial learning outcomes, as well as relief from synaptic
degeneration % Likewise, Di Martino and associates % found curcumin to be an in vitro
BACEZ1 inhibitor.*%lPresenilin-1 (PS-1), a glycogen synthase kinase-3 (GSK-3) substrate and
a protein in the ~-secretase complex, is another enzymatic target for the synthesis of A.
Between {-secretase and GSK-3} each involved in the production of A}. Curcumin treatment
significantly decreased the amount of A produced by human neuroblastoma SHSY5Y cells.
Additionally, there was a dose- and time-dependent drop in the levels of PS-1 and GSK-3}
protein, indicating that curcumin reduced the generation of A} via inhibiting GSK-3}-
dependent PS1 activation.[

Apart from preventing the synthesis of A, curcumin has also been shown to prevent fibrillar A
from aggregating and to promote its disintegration both in vitro and in vivo.525% |n artificial
lipid bilayers, curcumin inhibited A-membrane interactions and decreased A-induced

membrane rupture, potentially avoiding significant calcium influx and cell death 54

.. Through its role in regulating the phosphorylation of the NMDA receptor produced by Ap,
curcumin may also inhibit the rise of intracellular calcium . Curcumin may also change the A
aggregation route so that harmless conformers develop instead of causing harm.

Thapa and associates %1
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https://content.iospress.com/articles/journal-of-alzheimers-disease/jad170188

many pathways of action by which curcumin provides neuroprotection in AD are
depicted in this flowchart. The substance prevents the synthesis of amyloid- and
hyperphosphorylated tau, two histology hallmarks of AD, from occurring as well
as their neurotoxicity. Curcumin also affects other facets of the illness process. It
Is an antioxidant, binds copper, decreases cholesterol, alters microglial activity,

prevents acetylcholinesterase, and improves the insulin-signalling system ]

CHOLINERGIC AUGMENTATION THERAPY

Choline and lecithin, which are precursors of acetylcholine, have no effect on Alzheimer's
patients.8] due to their inability to elevate central cholinergic activity. 71 Adverse
consequences of postsynaptic cholinergic receptor agonists have been deemed
undesirable.[585°1 The use of cholinesterase inhibitors, also known as anticholinesterases, has
produced positive results because they enhance cholinergic synaptic transmission by blocking
acetylcholinesterase in the synaptic cleft, which reduces the amount of acetylcholine that is
released from presynaptic neurons by hydrolysis. The method that each medication in this class
inhibits acetylcholinesterase activity varies. [621 Reversible inhibitors, like donepezil and
tacrine, attach to acetylcholinesterase and prevent the formation of the acetylcholine-enzyme

complex.[531"Pseudo irreversible” inhibitors, like rivastigmine, directly lower enzyme activity
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rather than preventing the formation of the enzyme-acetylcholine complex. These medications'
duration of action is dependent on both the kind of inhibition generated and the rate at which
enzyme resynthesis occurs. The selectivity of anticholinesterases varies depending on the kind
of cholinesterase. While donepezil and rivastigmine are selective inhibitors of
acetylcholinesterase, tacrine and physostigmine inhibit both butyrylcholinesterase and

acetylcholinesterase.[®*]

PHYSOSTIGMINE :- Tertiary amine physostigmine inhibits both butyryl and

acetylcholinesterase nonselective and reversibly. Because of the 30-minute plasma half-life of
physostigmine, it was necessary to administer the drug every two hours during the initial
trials.54851 A controlled-release formulation administered twice daily reduced scores on the
cognitive subscale of the Alzheimer's Disease Assessment Scale by 2.4 percent 1111 in a Six-
week multicenter trial with patients (as previously described).[®® In both trials, the majority of

patients did not finish the investigation.[6%¢7]

TACRINE

Tetrahydroaminoacridine, often known as tacrine, is a nonselective, reversible
anticholinesterase that was given the go-ahead to treat Alzheimer's in 1993. Given its two to
four hour plasma half-life, it needs to be administered four times a day. As food intake
increases, absorption falls. Tacrine has been the subject of several quick studies. 68l

Those randomly randomized to receive 160 mg of tacrine daily in a 30-week study of 663
patients saw a 5.9 percent decrease in their score on the cognitive subscale of the Alzheimer's
Disease Assessment Scale.[®®] Less people (3%) and (4%), respectively, died or went into
nursing homes among those who were able to continue taking tacrine than among those who
took lower dosages (7% for both).Because tacrine produces asymptomatic elevations in serum

aminotransferase concentrations, its use has been restricted.[87°l

THE EPTASTIGMINE :-

Eptastigmine is a reversible inhibitor of anticholinesterase and a carbamate derivative of
physostigmine.24 Over 700 patients were randomized at random to receive either a low dose
of eptastigmine (45 mg daily) or a high dose (60 mg daily) of the medication or a placebo in
two 24-week trials.[’%7?1 Patients administered 45 mg or 60 mg of eptastigmine experienced a
3 percent drop in the Alzheimer's Disease Assessment Scale cognitive subscale score and a 5
percent reduction in the Clinician Interview-Based Impression of Change scale score ™10 have

led to the clinical trial's continued suspension. !
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TREATMENT OF THE BEHAVIORAL MANIFESTATIONS OF
ALZHEIMER’S

DEPRESSION:-

Five to eight percent of patients with Alzheimer's disease experience major depression’®74

Approximately 25% of individuals experience depression at the outset of memory loss.[™
Despite their widespread use, there aren't many published studies on the use of antidepressants
in Alzheimer’s patients.[®1 In 61 Alzheimer's patients, imipramine, a tricyclic anti epressant,
had equivalent effects to a placebo in terms of reducing depression .’ In a crossover trial
including 26 depressed Alzheimer's patients, clomipramine and a placebo were administered
for six weeks each. The outcome of both treatments was a 40-50% decrease in the Hamilton

Depression Rating Scale score.[87]

The Mini-Mental State Examination score decreased as a result. In addition, 91 percent of
patients experienced dry mouth, 64 percent experienced dizziness, and 45 percent experienced
sleep disturbance. When compared to a placebo, the serotonin-reuptake inhibitor citalopram
improved the patient's depression rating score by 20%. A depression rating scale score

improved by 20% more with citalopram, a serotonin-reuptake inhibitor, than with a placebo. !

SLEEP DISTURBANCES :-

The phases of rapid eye movement and non-rapid eye movement sleep steadily decrease as

Alzheimer's disease progresses, but the proportion of time spent awake rises 8%
"Sundowning" is a term used to describe delirium that manifests in the evening or at night and
either goes away or gets better during the day is linked to sleep disturbance. Alzheimer's disease
patients experience sleep problems in 30% of institutionalized patients and 10% of ambulatory
patients; these sleep disturbances may be related to brain stem degeneration. 823l

Adverse effects can result from a variety of treatments, including sedatives and neuroleptic
medications. Reducing naps during the day, limiting the amount of time spent in bed, and
exposing oneself to bright light when awake may also be beneficial, however these measures

have not been thoroughly studied.[®']
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PREVENTION :- The number of senior people at risk for Alzheimer's disease is likely to rise,

and the associated costs have prompted the investigation of preventive treatments. The
development of safe therapies or interventions that might be applied to a large number of older
people at risk—many of whom might never develop the disorder—will be necessary to prevent
Alzheimer's disease.l#8] pPotential preventive treatments being considered are amyloid
production-directed vaccines, oestrogen-replacement therapy [ nonsteroidal anti-

inflammatory medications , and other continuing lines of inquiry. [

WANDERING :-

Any stage of Alzheimer's disease can result in wandering from home or a medical facility, and
the frequency of these incidents rises with a decline in cognitive ability and independence in
daily tasks. A community-based study discovered that 36% of Alzheimer's patients
wandered.® physical environment by concealing doorways and encouraging movement under

supervision may limit wandering.®"]

ALZHEIMER'S DISEASE BENEFITS: -

There are certain unintended benefits connected to research, awareness, and society responses,
even though it is difficult to pinpoint actual “advantages" of a condition as terrible as

Alzheimer's:

' Enhanced Research and Awareness: The incidence of Alzheimer's disease has
prompted substantial financing for research and scientific investigation, resulting in
advancements in the fields of neurobiology, genetics, and possible treatment

strategies.[®]

. Better Care and Support Systems: As a result of caregiver support programs, higher
standards of care, and enhanced patient quality of life assessments, Alzheimer's patients

are now better supported.®
i Pyublic Knowledge and Education: As a result of greater public knowledge and

education on dementia, stigma is lessened and early diagnosis and intervention are

encouraged.[®?]
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iv.  Developments in Related Therapies: Studies on Alzheimer's have sparked
improvements in neurodegenerative illnesses, cognitive decline, and aging processes,

among other related fields of medicine.[®8!

V- Increased Community Support Networks and Stronger Family and Community Bonds:
In certain situations, communities and families unite more closely to assist those
suffering from Alzheimer's disease, resulting in enhanced social networks and

community support systems. [

ADVERSE EFFECTS OF ALZHEIMER'S DISEASE -

Cognitive Decline: The biggest drawback is the steady deterioration of cognitive
function, which causes memory loss, faulty reasoning, and issues with language and
spatial awareness. Both everyday functioning and quality of life are negatively

impacted by this deterioration.

* Impact on Emotions and Psychosis: Patients and their families frequently go through a
lot of emotional and psychological strain. Patients experience a progressive loss of

identity and independence, while caretakers bear a significant emotional strain.[®!

e Economic Burden: The expenses of care, drugs, and lost productivity associated with
Alzheimer's disease place a heavy financial strain on families and healthcare

systems.[®4l
e Loss of Autonomy: As the illness worsens, people become less able to handle personal
matters and carry out everyday tasks on their own, necessitating round-the-clock care

and monitoring.[*

e Increased Risk of Physical Health Problems: Individuals with AD are more susceptible

to infections and consequences resulting from immobility.

VOLUME 23 : ISSUE 09 (Sep) - 2024 Page N0:248



YMER || ISSN : 0044-0477 http://ymerdigital.com

REFERENCES ...

[1] C. Wattmo, E. Londos, and L. Minthon, “Response to cholinesterase inhibitors affects

lifespan in Alzheimer’s disease,” BMC Neurol., vol. 14, no. 1, p. 173, 2014.

[2] L. Cai et al., “Functional integration and segregation in multiplex brain networks for

Alzheimer’s disease,” Frontiers Neurosci., vol. 14, pp. 14-51, Feb. 2020.
[3] Blennow, K.; de Leon, M. J.; Zetterberg, H. Alzheimer’s disease. Lancet 2006, 368, 38740

[4] Auld, D. S.; Kornecook, T. J.; Bastianetto, S.; Quirion, R. Alzheimer’s disease and the basal
forebrain cholinergic system: relations to B-amyloid peptides, cognition, and treatment

strategies. Prog. Neurobiol. 2002, 68, 209-245.

[5] Pimplikar, S. W. Reassessing the amyloid cascade hypothesis of Alzheimer’s disease. Int.
J. Biochem. Cell Biol. 2009, 41, 1261-1268. (5) Shah, R. S.; Lee, H. G.; Xiongwei, Z.; Perry,
G.; Smith, M.A

[6] Sperling RA, Aisen PS, Beckett LA, Bennett DA, Craft S, Fagan AM, et al. Toward defining
the preclinical stages of Alzheimer’s disease: Recommendations from the National Institute on

Aging-Alzheimer’s Association workgroups on diagnostic guidelines for Alzheimer’s disease.

Alzheimers Dement 2011;7:280-92

[7] L.K. McEvoy, J.B. Brewer Biomarkers for the clinical evaluation of the cognitively

impaired elderly: Amyloid is not enough
[8]A.S. Fleisher, K. Chen, Y.T. Quiroz, L.J. Jakimovich, M. Gutierrez Gomez, C.M. Langois
, et al. Associations between biomarkers and age in the presenilin 1 E280A autosomal

dominant Alzheimer disease kindred: A cross-sectional study

[9] L.W. Bonham, E.G. Geier, C.C. Fan, J.K. Leong, L. Besser, W.A. Kukull, et al.

Age-dependent effects of APOE epsilon4 in preclinical Alzheimer's disease

[10] D.J. Selkoe, J. Hardy The amyloid hypothesis of Alzheimer's disease at 25 years

VOLUME 23 : ISSUE 09 (Sep) - 2024 Page N0:249



YMER || ISSN : 0044-0477 http://ymerdigital.com

[11] McKhann G, et al. Clinical diagnosis of Alzheimer’s disease: report of the NINCDS-
ADRDA Work Group under the auspices of Department of Health and Human Services Task
Force on Alzheimer’s Disease. Neurology. 1984; 34(7):939—44. [PubMed: 6610841]

[12] Alzheimer’s Association. 2015 Alzheimer’s disease facts and figures. Alzheimers Dement

2015;11(3):322Y384.

[13] Villemagne VL, Burnham S, Bourgeat P, et al. Amyloid $ deposition, neurodegeneration,
and cognitive decline in sporadic Alzheimer’s disease: a prospective cohort study. Lancet

Neurol 2013;12(4):357Y367. doi:10.1016/ S1474-4422(13)70044-9

[14] Jack CR Jr, Knopman DS, Jagust W1J, et al. Hypothetical model of dynamic biomarkers
of the Alzheimer’s pathological cascade. Lancet Neurol 2010;9(1):119Y128. doi:10.1016/
S1474-4422(09)70299-6.

[15] World Health Organization. World atlas of ageing. Kobe, Japan: World Health
Organization, Centre for Health Development, 1998. 5. Plassman BL, Langa KM, Fisher GG,

et al. Prevalence of

[16] dementia in the United States: the aging, demographics, and memory study.
Neuroepidemiology 2007;29(1Y2): 125Y132. doi:10.1159/000109998

[17] Gurland BJ, Wilder DE, Lantigua R, et al. Rates of dementia in three ethnoracial groups.
Int J Geriatr ~ Psychiatry 1999;14(6):481Y493. doi:10.1002/(SICI) 1099
1166(199906)14:6G481::AIDGPS95993.0.CO;2-5.

[18] Manly JJ, Mayeux R. Ethnic differences in dementia and Alzheimer disease. In: Anderson
NB, Bulatao RA, Cohen B, eds. Critical perspectives on racial and ethnic differences in health

in late life. Washington, DC: National Academies Press, 2004:95Y 142.

[19] Scheltens P, Blennow K, Breteler MM, et al. Alzheimer’s disease. Lancet (London,
England) 2016;388: 505-517.

[20] Winblad B, Amouyel P, Andrieu S, et al. Defeating Alzheimer’s disease and other
dementias: a priority for European science and society. The Lancet. Neurology 2016;15: 455—
532.

[21] C. P World Alzheimer report 2018. London: Alzheimer’s Disease International, 2018.

VOLUME 23 : ISSUE 09 (Sep) - 2024 Page N0:250



YMER || ISSN : 0044-0477 http://ymerdigital.com

[22] He W, Goodkind D, Kowal P. U.S. Census Bureau, InternationalPopulation Reports,
P95/16-1, An Aging World: 2015, U.S. Govern-ment Publishing Office, Washington, D.C.,
2016.Availabelat:http://www.census.gov/content/dam/Census/library/publications/2016/dem
0/p95-16-1.pdf. Accessed December 4, 2019.

[23] U.S. Census Bureau. 2014 National Population Projections:Downloadable Files.
Available at: https://www.census.gov/data/datasets/2014/demo/popproj/2014-popproj.html.
Accessed Decem-ber 4, 2019.

[24] Social Security Administration. Minimizing the risk of scams for people living with
dementia. Available at: https://blog.ssa.gov/ minimizing-the-risk-of-scams-for-people-living-
withdementia/#:~:text=People%20living%20with%20dementia%?20are,struggle%20t0%20ma
ke%20financial%20decisions. Accessed October 11, 2023

[25] Heerema E. How executive functioning Is affected by dementia. Verywell Health.
Available at: https://www.verywellhealth.com/ executive-functioning-alzheimers-98596.
Accessed October 30, 2023

[26] Saunders AM, Strittmatter WJ, Schmechel D, George-Hyslop PH,Pericak-Vance MA, Joo
SH, et al. Association of apolipoprotein E allele epsilon 4 with late-onset familial and sporadic
Alzheimer’s disease.Neurology 1993;43:1467-72.

[27] Farrer LA, Cupples LA, Haines JL, Hyman B, Kukull WA, Mayeux R,et al. Effects of
age, sex, and ethnicity on the association betweenapolipoprotein E genotype and Alzheimer
disease: A meta-analysis.JAMA 1997;278:1349-56.

[27] Green RC, Cupples LA, Go R, Benke KS, Edeki T, Griffith PA, et al. Riskof dementia
among white and African American relatives of patientswith Alzheimer disease. JAMA
2002;287(3):329-36.

[28] Lautenschlager NT, Cupples LA, Rao VS, Auerbach SA, Becker R,Burke J, et al. Risk of
dementia among relatives of Alzheimer’s dis-ease patients in the MIRAGE Study: What is in
store for the oldestold? Neurology 1996;46(3):641-50.

[29] Hebert LE, Weuve J, Scherr PA, Evans DA. Alzheimer disease in the United States (2010-
2050) estimated using the 2010 Census. Neurology 2013;80(19):1778-83.

VOLUME 23 : ISSUE 09 (Sep) - 2024 Page N0:251



YMER || ISSN : 0044-0477 http://ymerdigital.com

[30] Nelson PT, Head E, Schmitt FA, Davis PR, Neltner JH, Jicha GA, et al. Alzheimer's
disease is not “brain aging”: Neuropathological, genetic, and epidemiological human studies.

Acta Neuropathol 2011;121:571-87.

[31] Nelson PT, Head E, Schmitt FA, Davis PR, Neltner JH, Jicha GA, et al. Alzheimer’s
disease is not “brain aging”: Neuropathological, genetic,and epidemiological human studies.

Acta Neuropathol 2011;121:571-87.

[32] Bellenguez C, Kiiglikali F, Jansen IE, Kleineidam L, MorenoGrau S, Amin N, et al. New

insights into the genetic etiology of Alzheimer’s disease and related dementias. Nat Genet

2022;54:412-36.

[33] Rajan KB, Barnes LL, Wilson RS, McAninch EA, Weuve J, Sighoko D,et al. Racial
differences in the association between apolipoproteinE risk alleles and overall and total
cardiovascular mortality over 18years. JAGS 2017;65:2425-30.

[34] Tang M, Stern Y, Marder K, Bell K, Gurland B, Lantigua R, et al. TheAPOE-e4 allele
and the risk of Alzheimer disease among AfricanAmericans, whites, and Hispanics. JAMA
1998;279:751-5

[35] Nelson PT, Head E, Schmitt FA, Davis PR, Neltner JH, Jicha GA, et al. Alzheimer's
disease is not “brain aging”: Neuropathological, genetic, and epidemiological human studies.

Acta Neuropathol 2011;121:571-87

[36] Loy CT, Schofield PR, Turner AM, Kwok JBJ. Genetics of dementia. Lancet
2014,383:828-40.

[37] Spinney L. Alzheimer’s disease: The forgetting gene. Nature 2014;510(7503):26-8

[38] Rajan KB, Barnes LL, Wilson RS, McAninch EA, Weuve J, Sighoko D,et al. Racial
differences in the association between apolipoproteinE risk alleles and overall and total
cardiovascular mortality over 18years. JAGS 2017;65:2425-30

[39] Pathways towards and away from Alzheimer’s disease. Mattson, MP. (2004) Nature,
430(7000): 631-639.

[40] Amyloid precursor protein processing and Alzheimer’s disease. O’Brien RJ. et al. (2011)
Annu Rev Neurosci. 34:185-204.

VOLUME 23 : ISSUE 09 (Sep) - 2024 Page N0:252



YMER || ISSN : 0044-0477 http://ymerdigital.com

[41] The Role of Amyloid-p Oligomers in Toxicity, Propagation, and Immunotherapy.
Sengupta U. et al. (2016) EBioMedicine. 6: 42—49.

[42] Potential Predictors of Hippocampal Atrophy in Alzheimer’s Disease, Dhikav V. et
al. (2011) Drugs Aging 28(1): 1-11.

[43] Evidence of increased oxidative damage in subjects with mild cognitive impairment,
Keller JN. et al. (2005) Neurology 64(7): 1152-1156.

[44] Querfurth, H. W., & LaFerla, F. M. (2010). Alzheimer's disease. New England Journal of
Medicine, 362(4), 329-344.

[45] Francis, P. T., Palmer, A. M., Snape, M., & Wilcock, G. K. (1999). The cholinergic
hypothesis of Alzheimer’s disease: a review of progress. Journal of Neurology, Neurosurgery

& Psychiatry, 66(2), 137-147.

[46] Neuroinflammation in Alzheimer’s disease. Heneka MT. et al. (2015) Lancet Neurol.
14(4):388-405.

[47] Heneka, M. T., Carson, M. J., El Khoury, J., Landreth, G. E., Brosseron, F., Feinstein, D.
L., ... & Kummer, M. P. (2015). Neuroinflammation in Alzheimer's disease. The Lancet

Neurology, 14(4), 388-405.

[48] Selkoe, D. J. (2001). Alzheimer's disease: genes, proteins, and therapy. Physiological
Reviews, 81(2), 741-766.

[49] Zheng K, Dai X, Xiao N, ’an, Wu X, Wei Z, Fang W, Zhu 895 Y, Zhang J, Chen X (2017)
Curcumin ameliorates memory decline via inhibiting BACE1 Eexpression and -amyloid

pathology in 5XFAD transgenic mice. Mol Neurobiol 54, 898 1967-1977. 899

[50] Di Martino RMC, De Simone A, Andrisano V, Bisignano P, Bisi A, Gobbi S, Rampa A,
Fato R, Bergamini C, Perez DI, Martinez A, Bottegoni G, Cavalli A, Belluti F (2016)
Versatility of the curcumin scaffold: Discovery of potent and balanced dual BACE-1 and GSK-
3 inhibitors. ] Med Chem 59, 531-544.

VOLUME 23 : ISSUE 09 (Sep) - 2024 Page N0:253



YMER || ISSN : 0044-0477 http://ymerdigital.com

[51] Xiong Z, Hongmei Z, Lu S, Yu L (2011) Curcumin medi906 ates presenilin-1 activity to
reduce -amyloid production 907 in a model of Alzheimer’s Disease. Pharmacol Rep 63, 908

1101-110

[52] Ono K, Hasegawa K, Naiki H, Yamada M (2004) Curcumin has potent anti-amyloidogenic
effects for Alzheimer’s beta-amyloid fibrils in vitro. J Neurosci Res 75, 742-750.

[53] Yang F, Lim GP, Begum AN, Ubeda OJ, Simmons MR, Ambegaokar SS, Chen PP, Kayed
R, Glabe CG, Frautschy SA, Cole GM (2005) Curcumin inhibits formation of amy- loid beta
oligomers and fibrils, binds plaques, and reduces amyloid in vivo. J Biol Chem 280,5898-5902

[54] Thapa A, Vernon BC, De la Pena K, Soliz G, Moreno HA, ™ Lopez GP, Chi EY (2013)
Membrane-mediated neuro- * protection by curcumin from amyloid--peptide-induced toxicity.

Langmuir ACS J Surf Colloids 29, 11713-11723.

[55] Thapa A, Jett SD, Chi EY (2016) Curcumin attenuates amyloid-aggregate toxicity and
modulates amyloid- aggregation pathway. ACS Chem Neurosis 7, 56-68.

[56] Etienne P, Dastoor D, Gauthier S, Ludwick R, Collier B. Alzheimer disease: lack of effect
of lecithin treatment for 3 months. Neurology 1981; 31:1552-4.

[57] Heyman A, Schmechel D, Wilkinson W, et al. Failure of long term high-dose lecithin to

retard progression of early-onset Alzheimer’s disease. J Neural Transm Supply 1987;24:279-
86.

[58] Gray JA, Enz A, Spiegel R. Muscarinic agonists for senile dementia: past experience and

future trends. Trends Pharmocol Sci 1989;December: Suppl:85-8.

[59] Harbaugh RE, Roberts DW, Coombs DW, Saunders RL, Reeder TM. Preliminary report:
intracranial cholinergic drug infusion in patients with Alzheimer’s disease. Neurosurgery

1984:15:514-8.

[60] Harbaugh RE, Reeder TM, Senter HJ, et al. Intracerebroventricular bethanechol chloride
infusion in Alzheimer’s disease: results of a collaborative double-blind study. J Neurosurgeon

1989;71:481-6.

VOLUME 23 : ISSUE 09 (Sep) - 2024 Page No:254



YMER || ISSN : 0044-0477 http://ymerdigital.com

[61] Bodick NC, Offen WW, Levey Al, et al. The effects of xanomeline, a selective muscarinic
receptor agonist, on cognitive function and behavioral symptoms in Alzheimer disease. Arch

Neurol 1997;54:465-73.

[62] Norberg A, Svensson A-L. Cholinesterase inhibitors in the treatment of Alzheimer’s
disease: a comparison of tolerability and pharmacology. Drug Saf 1998;19:465-80. [Erratum,
Drug Saf 1999;20:146.]

[63] Nochi S, Asakawa N, Sato T. Kinetic study on the inhibition of acetylcholinesterase by 1-
benzyl-4-[(5,6-dimethoxy-1-indanon)-2-yl]methylpiperidine hydrochloride (E2020). Biol
Pharm Bull 1995;18:1145-7

[64] Stern Y, Sano M, Mayeux R. Effects of oral physostigmine in Alzheimer’s disease. Ann
Neurol 1987;22:306-10. 33. Idem. Long-term administration of oral physostigmine in
Alzheimer’s disease. Neurology 1988;38:1837-41.

[65] Levy A, Brandeis R, Treves TA, et al. Transdermal physostigmine in the treatment of
Alzheimer’s disease. Alzheimer Dis Assoc Disord 1994;8: 15-21

[66] Thal LJ, Schwartz G, Sano M, et al. A multicenter double-blind study of controlled-release
physostigmine for the treatment of symptoms secondary to Alzheimer’s disease. Neurology

1996;47:1389-95.

[67] Thal LJ, Ferguson JM, Mintzer J, Raskin A, Targum SD. A 24-week randomized trial of
controlled-release physostigmine in patients with Alzheimer’s disease. Neurology

1999;52:1146-52.

[68] Conway EL. A review of the randomized controlled trials of tacrine in the treatment of

Alzheimer’s disease: methodologic considerations. Clin Neuropharmacol 1998;21:8-17

[69] Knapp MJ, Knopman DS, Solomon PR, Pendlebury WW, Davis CS, Gracon SI. A 30-
week randomized controlled trial of high-dose tacrine in patients with Alzheimer’s disease.

JAMA 1994;271:985-91.

[70] Gracon SI, Knapp MJ, Berghoff WG, et al. Safety of tacrine: clinical trials, treatment IND,
and postmarketing experience. Alzheimer Dis Assoc Disord 1998;12:93-101

VOLUME 23 : ISSUE 09 (Sep) - 2024 Page N0:255



YMER || ISSN : 0044-0477 http://ymerdigital.com

[71] Imbimbo BP, Martelli P, Troetel WM, et al. Efficacy and safety of eptastigmine for the
treatment of patients with Alzheimer’s disease. Neurology 1999;52:700-8.

[72] Imbimbo BP, Lucca U, Lucchelli F, Alberoni A, Thal LJ, Eptastigmine Study Group. A
25-week placebo-controlled study of eptastigmine in patients with Alzheimer disease.

Alzheimer Dis Assoc Disord 1998;12:313- 22

[73] Greenwald BS, Kramer-Ginsberg E, Marin DB, et al. Dementia with coexistent major

depression. Am J Psychiatry 1989;146:1472-8.

[74] Rovner BW, Broadhead JH, Spencer M, Carson K, Folstein MF. Depression and
Alzheimer’s disease. Am J Psychiatry 1989;146:350-3.

[75] Devanand DP, Sano M, Tang M-X, et al. Depressed mood and the incidence of Alzheimer’s
disease in the elderly living in the community. Arch Gen Psychiatry 1996;53:175-82.

[76] Lasser RA, Sunderland T. Newer psychotropic medication use in nursing home residents.

J Am Geriatr Soc 1998:;46:202-7.

[77] Reifler BV, Teri L, Raskind M, et al. Double-blind trial of imipramine in Alzheimer’s
disease patients with and without depression. Am J Psychiatry 1989;146:45-9

[78] Petracca G, Teson A, Chemerinski E, Leiguarda R, Starkstein SE. A double-blind placebo-
controlled study of clomipramine in depressed patients with Alzheimer’s disease. J

Neuropsychiatry Clin Neurosci 1996;8:270-5

[79] Hamilton M. A rating scale for depression. J Neurol Neurosurg Psychiatry 1960;23:5662.

[80] Taragano FE, Lyketsos CG, Mangone CA, Allegri RF, Comesana-Diaz E. A double-blind,
randomized, fixed-dose trial of fluoxetine vs. amitriptyline in the treatment of major depression

complicating Alzheimer’s disease. Psychosomatics 1997;38:246-52

[81] Vitiello MV, Bliwise DL, Prinz PN. Sleep in Alzheimer’s disease and the sundown
syndrome. Neurology 1992;42:Suppl 6:83-94

[82] Devanand DP, Jacobs DM, Tang M-X, et al. The course of psychopathologic features in
mild to moderate Alzheimer disease. Arch Gen Psychiatry 1997;54:257-63.

VOLUME 23 : ISSUE 09 (Sep) - 2024 Page N0:256



YMER || ISSN : 0044-0477 http://ymerdigital.com

[83] Cohen-Mansfield J. The relationship between sleep disturbances and agitation in a nursing

home. Int J Aging Health 1990;2:42-57

[84]Alzheimer’s Association. Steps to insuring safety: preventing wandering and getting lost.
In: Action series. Chicago: Alzheimer’s Disease and Related Disorders Association, 1999

(brochure)

[85] Stewart WF, Kawas C, Corrada M, Metter EJ. The risk of Alzheimer’s disease and duration
of NSAID use. Neurology 1997;48:626-32

[86] Logsdon RG, Teri L, McCurry SM, Gibbons LE, Kukull WA, Larson EB. Wandering: a
significant problem among community-residing individuals with Alzheimer’s disease. J

Gerontol B Psychol Sci Soc Sci 1998;53: P294-P299

[87] Namazi KH, Rosner TT, Calkins MP. Visual barriers to prevent ambulatory Alzheimer’s
patients from exiting through an emergency door. Gerontologist 1989;29:699-702

[88] Selkoe, D. J., & Hardy, J. (2016). The amyloid hypothesis of Alzheimer's disease at 25
years. E] MBO Molecular Medicine, 8(6), 595-608. DOI: 10.15252/emmm.201606210

[89] NIH. (2024). "Alzheimer's Disease Research." National Institute on Aging.

[90] Gaugler, J. E., et al. (2016). "The Effects of Long-Term Care Services on Patients with
Alzheimer's Disease." Journal of Applied Gerontology, 35(3), 325-348.

[91] Bowers, B., & Jacobson, N. (2018). "The Role of Family Caregiving in Alzheimer's
Disease." Journal of Family Nursing, 24(2), 241-258.

[92] Morris, J. C. (2005). "Diagnosis and Management of Alzheimer's Disease." The New
England Journal of Medicine, 353(11), 1148-1159.

[93] Ory, M. G., et al. (2018). "Family Caregiving for Older Adults with Dementia: A
Comprehensive Review of the Evidence." Journal of Aging & Social Policy, 30(2), 178-200.

[94] Hurd, M. D., Martorell, P., Delavande, A., Mullen, K. J., & Langa, K. L. (2013). "Monetary
Costs of Dementia in the United States." New England Journal of Medicine, 368(14), 1326133

[95] Wimo, A., & Prince, M. (2010). "World Alzheimer Report 2010: The Global Economic

Impact of Dementia." Alzheimer’s Disease International.

VOLUME 23 : ISSUE 09 (Sep) - 2024 Page N0:257


https://onlinelibrary.wiley.com/doi/10.15252/emmm.201606210
https://www.nia.nih.gov/health/alzheimers-disease-research

