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ABSTRACT

The most highly destructive brain disorder in elderly people is Alzheimer’s disease and it has become a major
public health problem. It is mainly characterized by an aging process, whereas a steadily increasing effort directed
at discovering the etiology of the disease and developing pharmacological treatment. By using symptomatic
treatment mainly focusing on cholinergic therapy. Alzheimer disease drugs like glutamine, memantine,
ambenonium used for treatment of cognitive disturbance. Alzheimer disease includes anti-inflammatory agents,
and antioxidants is characteristic needs for further studies. Antidepressant, antipsychotics, mood stabilizers,
anxiolytics, & hypnotics these are also used for the treatment of behavioral and cognitive disturbance. In recent
clinical diagnostic guidelines, it shows that the improved treatment for both Biochemical & behavioral problems.
In the disturbance for cognitive, randomized, double-blind, placebo-controlled, parallel-group these studies are
also used for measuring a performance-based test of cognitive function,in the daily activities of living and
behavior cholinesterase inhibitors. Alzheimer's disease is one of the most highly destructive brain disorders of
elderly humans. It is a preserved,and disease that is instead becoming a major public health problem. The last
nonetheless characterized by an ageing processa steadily increasing effort directed at discovering the etiology of
the disease and developing pharmacological treatment. Recent developments include improved clinical diagnostic
guidelines and improved treatment of both cognitive disturbance and behavioral & Biochemical problems.
Symptomatic treatment mainly focusing on cholinergic therapy has been clinically evaluated by randomized,
double-blind, placebo-controlled, parallel-group studies measuring performance-based tests of cognitive function,
activities of daily living, and behavior Cholinesterase inhibitors, including galantamine memantine, ambenonium
are the recommended treatment of cognitive disturbance in patients with Alzheimer's disease. The role of estrogen
replacement, anti-inflammatory agents, and antioxidants is controversial and needs further study. Antidepressants,
antipsychotics, mood stabilizers, anxiolytics, and hypnotics are used for the treatment of behavioral disturbance
Future directions in the research and treatment of patients with Alzheimer's disease include: applying functional
brain imaging techniques in early diagnosis and evaluation of treatment efficacy; development of new classes of
medications working on different neurotransmitter systems (cholinergic, glutamatergic, etc.), both for the
treatment of the cognitive deficit and the treatment of the behavioral disturbances; and developing preventive
methods (amyloid p-peptide immunizations and inhibitors of B-secret’s and y-secretase).

KEYWORDS: Neuropsychology, Cognition, Neuroscience, Mild cognitive impairment, Biomarkers, Clinical
trials.

INTRODUCTION

The world population in the aged people with dementia
is grown from 35million today and approximately it’s
about 65million by the year 2030.1t observed that in the
united states alone, 5 million and 1in 9 ,65 age people. In
Alzheimer disease is the most common cause of
dementia. According to the centers for disease control &
prevention (2009-2012 estimates).™! The primary
physicians and specialists will encounter older adults
with dementia a frequently increasing during their
careers. In the dementia carries implications for patients,
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and their families & society it is one imperative for well-
rounded physicians to have understanding of this topic.
The brief introduction of AD it related to the concept
Mild cognitive impairment (MCI) is the stage between
the expected cognitive decline of normal aging and the
more serious decline of dementia. It can involve
problems with memory, language, thinking and judgment
that are greater than normal age-related changes.

MCI can present with a variety of symptoms, but is
divided generally into two types.
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Amnestic MCI -(aMCI) is mild cognitive impairment
with memory loss as the predominant symptom; aMCl is
frequently seen as a prodromal stage of Alzheimer's
disease. Studies suggest that these individuals tend to
progress to probable Alzheimer's disease at a rate of
approximately 10% to 15% per year.

Nonamnestic MCI -(haMCI) is mild cognitive
impairment in which impairments in domains other than
memory (for example, language, visuospatial, executive)
are more prominent. It may be further divided as
nonamnestic single- or multiple-domain MCI and these
individuals are believed to be more likely to convert to
other dementias (for example, dementia with Lowy
body.Its understood from review article. It is on
emergency health issue & there are many ongoing
highlight effects are carrying out to develop novel
therapies from ancient Ayurveda to recent biomarker
therapy & and the people who suppressed from dementia
are notice to be the age of 40 to 60 this is the age where a
person who effects there carrier and settled down in their
professional &personal life and this Alzheimer effects
both scenario which leads to depression ,antipsychotics,
anxiety, sedative after this they start losing progressive
and  cognitive&  functional  disabilities  leads
inflammation. 50 million people in the worldwide its
affects AD.With numbers projected to reach 135.5
million by 2050; associated costs for the United States
are trillion. In the year of 2013 Dementia Summit, G8
ministers committed to identifying a cure or disease-
modifying therapy by 2025, There is no therapy has
been for progressive of cognitive and functional
disability. Treatment of directed at preventing buildup of
B-amyloid (AB) or tau has stimulated investigation of
alternative including targeting inflammation, immune-
related and inflammatory genes with associated of AD
which includes myeloid-specific sialic acid binding
receptor (CD33), triggering receptor expressed on
myeloid cell 2 (TREM2), complement receptor 1 (CR1),
and bridging integrator 1 (BIN1).*] Microglial activation
is increased in AD. The proinflammatory agent in AD,*
land microglial surface receptors are also Ap
receptors.[el In early AD, microglia clear AP by
phagocytosis and produce ApB-degrading
enzymes.["! However, as AD progresses, accumulation of
AP stimulates microglial production of proinflammatory
agents that are associated with neurodegeneration.™ The
AD.B of clinical trials data on repositioned drugs
identified minocycline hydrochloride among the high-
priority drugs to progress on based of Two systematic
reviews, based on expert opinion and tolerability, brain
penetration, and preclinical and early phase
of® Minocycline is an anti-inflammatory tetracycline
that crosses the blood-brain barrier and inhibits pro
inflammatory microglia. In vitro, minocycline protects
against AB-induced cell death and prevents fibrillization
of AB.[m] In transgenic mice, minocycline prevents AP
deposition and neuronal death;™ reduces tau
phosphorylation and insoluble tau aggregates™ the
nitric oxide synthesize, cyclooxygenase-2, down
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regulates inducible and AP precursor protein cleaving
enzyme-*¥1 Minocycline reduces interleukin and tumor
necrosis factor levels in mice!™* and neuronal death
and learning deficits in rats after AP administration, !
We investigated whether minocycline slows the decline
in cognitive and functional ability in people with mild
AD over a 2-year treatment period and whether giving
minocycline hydrochloride at a higher (400-mg) dose
than the 200 mg used in standard practice enhanced
efficacy.

Classification

Once the PET-based features were extracted from the set

of selected ROIs located in both cortical and subcortical

regions, feature vectors containing mean-centered voxel

intensities were created combining each of the 10 ROIs

and assembled for all cases. Supervised classification

was performed using four different multiclass methods,

which included,

1. linear SVM on raw voxel intensities,

2. RBF kernel SVM on raw voxel intensities,

3. SVM trained with features extracted using principal
component analysis (PCA), and

4. random forests (RF) classifier.

Hyperparameters of the RBF kernel were obtained using
an exhaustive search grid (described in Section 3), where
the parameters were selected based on the maximum in-
sample validation accuracy which outperformed
polynomial kernels. The tuned hyperparameters were
then used to predict the out-of-sample accuracy values
on the test set.!*’]

Pathophysiology of ad

Neuronal loss and/or pathology may be seen particularly
in the hippocampus, amygdala, entorhinal cortex and the
cortical association areas of the frontal, temporal and
parietal cortices, but also with subcortical nuclei such as
the serotonergic dorsal raphe, noradrenergic locus
coeruleus, and the cholinergic basal nucleus. The
deposition of tangles follows a defined pattern, starting
from the trans-entorhinal cortex; consequently, the
entorhinal cortex, the CA1 region of the hippocampus
and then the cortical association areas, where frontal,
parietal and temporal lobes are particularly affected. The
extent and placement of tangle formation correlates well
with the severity of dementia, much more so than
numbers of amyloid plaques.™®

The accretion of tau proteins correlates very closely with
cognitive decline and brain atrophy, including
hippocampal atrophy. In the neuropathology of
Alzheimer’s disease there is a loss of neurons and
atrophy in temporofrontal cortex, which causes
inflammation and deposit the amyloid plaques and an
abnormal cluster of protein fragments and tangled
bundles of fibers due to this there is an increase in the
presence of monocytes and macrophages in cerebral
cortex and it also activates the microglial cells in the
parenchyma.™™® Summary of pathophysiology of AD are
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shown in Figure 1.
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Figure 1. Hypothesis for pathophysiology of Alzheimer's disease.

Hyperphosphorylated tau protein and amyloid B
hypothesis

One of the main pathological features of AD is the
formation of senile plaques (SP), which is caused by
amyloid beta (AP) deposition. Normally, Af are soluble
small peptides, which are produced by the splitting of the
precursor protein of amyloid (APP) by the action of a-
secretase, P-secretase and y-secretase. The imbalance
between B-amyloid (AB) production and clearance leads
to various types of toxic oligomeric, namely protofibrils,
fibrils and plaques depending upon the extent of
oligomerization. The reason of the formation of AP is
still unclear, but the sequence, concentration and
conditions of stability of AP are important factors.®! The
pathophysiology of Alzheimer's disease is credited to a
number of factors such as the cholinergic dysfunction,
amyloid/tau toxicity and oxidative stress/mitochondrial
dysfunctions.[*!

Oxidative stress hypothesis

Reactive oxygen species (ROS) and reactive nitrogen
species (RNS) are produced in many normal and
abnormal processes in humans, they play dual role as
both have beneficial functions in cellular signaling
pathways and venomous processes that can lead to
damage of cellular structures (including cell membrane,
lipid, protein, and DNA). The high oxygen consumption
of the brain, which utilizes 20% more oxygen than other
mitochondrial respiratory tissues, means that the brain is
more vulnerable to oxidative stress. The neuron is the
basic functional unit of the brain, which contains a large
number of polyunsaturated fatty acids. It can interact
with ROS, leading to the lipid peroxidation reaction and
molecular apoptosis, in addition, less glutathione in
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neurons is also one of the causes of oxidative stress
injury.®!

Metal ion hypothesis

Metal dyshomeostasis is involved in the progression and
pathogenesis of diseases, including neurodegerative
diseases and cancer. lonosphere and metal chelators are
well known modulators of transition metal homeostasis,
and a number of these molecules are used in clinical
trials. Metal-binding compounds are not the only drugs
capable of targeting transition metal homeostasis.*?
Current evidence indicates changes in the equilibrium of
redox transition metals; mainly copper (Cu), iron (Fe)
and other trace metals. Their levels in the brain are found
to be high in AD. In other neurodegenerative disorders,
Cu, manganese, aluminum and zinc are involved.!

Cholinergic hypothesis

The effects of apo-lipo-protein E (APOE) genotype on
the useful effect of acetyl-cholinesterase inhibitors
(AChEIs) in patients with Alzheimer’s disease. AchEI
medications are the core of the treatment of AD, and
APOE genotype is the most important factor associated
with AD. This lack of major effect of APOE is analyzed
with respect to the “Cholinergic Hypothesis” of AD,
dating from 1976, through the recognition that
cholinergic neurons are not the main target of AD.
Cholinergic receptor binding is reduced in specific brain
regions with mild to moderate AD and is related to
neuropsychiatric symptoms. Among healthy older adults,
lower receptor binding may be associated with slower
processing speed. Cholinergic receptor binding in vivo
may reveal links to other key brain changes associated
with aging and AD and may provide a potential
molecular treatment target.?*! Clinical decrease is related
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to an extensive loss of cholinergic neurons formed in the
forebrain nuclei (medial) and a related decline in
acetylcholine-mediated neurotransmission, drugs tending
to regularize acetylcholine transmitter level, such as
cholinesterase inhibitors (ChEIs) and donepezil, have for
over 20 years served as the foundation of symptomatic
therapy for AD.[*!

Clinical criteria

The diagnostic criteria of Alzheimer’s disease is based
on the National Institute of Neurological and
Communicative Disorders and Stroke (NINCDS) and the
Alzheimer’s Disease and Related Disorders Association
(ADRDA) criteria, according to this the diagnosis is
categorized as definite (clinical diagnosis with
histological confirmation), probable (typical clinical
syndrome without histological confirmation), or possible
(atypical clinical features but no alternative diagnosis
apparent; no histological confirmation.® The recent
guiding principle elaborates the concept of Alzheimer's
dementia beyond memory loss as its primary symptom
and incorporates the possibility that a decrease in other
aspects of cognition, such as anomia and impaired
executive functioning may be the primary symptoms to
be identified. Biomarkers may be used to increase the
specificity of diagnosis.”” Clinicians used the term AD
to refer to a clinical dementia entity that basically
presents with a specific progressive amnesic disorder
following the appearance of other cognitive and
neuropsychiatric changes that impair social function and
activities of daily living. In the NINCDS-ADRDA
criteria, biological investigation (blood and cerebrospinal
fluid [CSF]) and neuro imaging examination (computed
tomography [CT] scan or magnetic resonance [MR]
imaging) were only proposed to exclude other causes of
the dementia syndrome (example- vascular lesions,
tumors, infectious or inflammatory processes). Typical
sensitivity and specificity values for the diagnosis of
probable AD with the use of NINCDS-ADRDA criteria
are 81% and 73% respectively.”® Many therapeutic
approaches are used to get better the cholinergic
neurotransmission, but their function in the pathogenesis
of AD is still mystified. Although, enhance in tau protein
focus in CSF is described in AD, but many issues remain
ambiguous. Accurate and extensive analysis of CSF
could be useful to describe the existence of tau proteins
in physiological conditions, or released during the
development of neurodegenerative disease. The amyloid
cascade theory postulates that the neurodegeneration in
AD caused by the abnormal accretion of amyloid beta
(AB) plaques in many areas of the brain.!®® Plasma
concentrations of free AP could not predict the
development of clinical AD, and AP concentrations did
not change in the years preceding AD diagnosis.*

Pharmacology of alzheimer

Acetylcholinesterase inhibitors (AChEI)

The cholinergic hypothesis of AD was put forward
following the observation that cognitive deterioration
results from a progressive loss of cholinergic neurones
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and a decrease in levels of acetylcholine in the brain.*!

Thus the mainstay of treatment for AD to date has been
the use of agents that inhibit the degradation of
acetylcholine within the synapse and so enhance
cholinergic neurotransmission. Tacrine was the first
AChEI to be approved for the treatment of mild-
tomoderate AD over 15 years ago. However, it is no
longer prescribed because of its poor tolerability and risk
of hepatotoxicity.*™ In the UK, there are three second-
generation AChEIs licensed for the treatment of mild-to-
moderate dementia in AD: donepezil, rivastigmine and
galantamine.  These  agents differ in  their
pharmacological actions, particularly in relation to
enzyme specificity. Donepezil selectively inhibits AChE,
rivastigmine  inhibits both AChE and butyr
ylcholinesterase (BuChE) and galantamine selectively
inhibits AChE but also has activity as an allosteric
modulator  of  nicotinic  acetylcholine  receptors
(NAChRs).[*4 Because a decrease in the expression and
activity of nicotinic acetylcholine receptors largely
contributes to the overall reduction in central cholinergic
neurotransmission, this last mechanism is also
considered important in the treatment of AD.F¥
Memantine Memantine is licensed in the UK for AD but,
unlike the AChEIs, it is licensed in moderately severe to
severe disease. It has a separate mode of action, acting as
an antagonist at N-methyl-D-aspartate (NMDA)
receptors, an action believed to be neuroprotective and
disease-modifying.®* Excitotoxicity occurs when there
is excessive exposure to the neurotransmitter glutamate
or overstimulation of glutamate receptors, resulting in
injury or death of neurones. This neuronal death is partly
mediated by overactivation of NMDA-type glutamate
receptors resulting in an excessive influx of calcium ions
(Ca2+) through the receptors’ associated ion channel.
However, because physiological NMDA receptor
activity is essential for normal neuronal function, the
total block of NMDA receptor activity would be
clinically unacceptable. However, the adamantine
derivative, memantine selectively blocks excessive
NMDA receptor activity without disrupting normal
activity !

Evidence  base

Alzheimer’s disease
In recent years, the use of AChEIs has generated much
controversy among scientists, consumers and non-
statutory organizations. The debate is not over efficacy,
since there is reasonable evidence for this, but rather
about the magnitude of the benefit. Discussions also
continue over whatstage of the disease these agents
should be withdrawn. The National Institute for Health
and Care Excellence (NICE) recommends treatment with
AChEls for mild-to-moderate AD. Memantine is
recommended for severe AD or for moderate AD in
people who are either intolerant of, or have a
contraindication to AChEIls. NICE also specify that
carers’ views on a patient’s condition should be sought at
baseline and follow-up, and that patients who continue
on the drug should be reviewed regularly using

supporting  pharmacotherapy
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cognitive, global, functional and behavioural assessment.
NICE defines severity of AD using Mini-Mental State
Examination (MMSE) — mild (defined as MMSE 21-26),
moderate (MMSE 10-20) and severe (MMSE).

Other dementias

At present, AChEIs and memantine have not been
approved for use in non-Alzheimer’s dementias. NICE
does not recommend their use in vascular dementia
(however, AChEIs can be considered in patients with
DLB who have non-cognitive symptoms — see below).
Cochrane reviews found that the evidence for AChEls in
vascular dementia was inconsistent and, although a meta-
analysis of RCTs showed small benefits on cognition
with AChEIs and memantine, these improvements were
of uncertain clinical significance. There is currently
insufficient evidence to support the use of these agents in
vascular dementia.>*®!

Behavioural and psychological symptoms of dementia
(BPSD)

AChEIs may provide some benefit in the management of
BPSD; however, their effect is only apparent after
several weeks of treatment and trial evidence remains
somewhat inconsistent. Similarly, although memantine
continues to garner evidence for use in BPSD, its use is
still controversial.® Future treatments for dementia the
future of AD treatment is in disease modification, with
the hope and expectation that this will translate into
meaningful and significant clinical outcomes. Recently,
several investigational drugs for the treatment of AD
have failed in early clinical trials, either due to lack of
efficacy or concerns over safety. Among these are two
anti-amyloid monoclonal antibodies (solanezumab and
bapineuzumab) and one y- Secretase inhibitor
(semagacestat). These failures have raised the question
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as to whether patients recruited for inclusion in these
trials had AD that was too far advanced to be helped by
inhibiting further production or removal of existing B-
amyloid plaques. It seems that the only way to tackle this
issue is to recruit younger patients who have not yet
developed AD, although this understandably raises
ethical issues.®")

Mechanism of alzheimer

Cell types affected by AD include:locus ceruleus, the
nuclei of the brain stem (eg raphe nucleus), reticular
formation, amygdala, substantia  nigra,striatum,
hypothalamus. thalamus and claustrum and select regions
of the cerebral cortex. The meuronal types affected vary
by region according to the expression of
neurotransmitters, neuromodulators, neuropeptides.The
degenerative process results in cerebral atrophy and
neuron loss®¥ Disease pathobiology affects non-neuronal
cells as well; oligodendroglia, astrocytes, blood vessels,
microglia, and the choroid plexus all undergo
degenerative processes. Transgenic mouse models of AD
indicated that amypoid plaques occur in the vicinity of
structural changes capable of altering brain function,
including neurite dystrophy and spine loss.®¥ Synaptic
loss strongly correlates with cognitive deficits in AD.
Synapse loss is likely a morphological reflection of the
synaptic dysfunction that begins early in disease.l*”! Early
structural  studies of postmortem brain  tissues
demonstrated that AD patients exhibited a reduced
number of dendritic spines and reduced synapse density
in the hippocampus and cortex relative to age-matched
control brain tissues. There was a direct cor-relation
between increased dendritic spine loss and worsening
mental status. The progressive atrophy of dendritic spines
is therefore proportional to AD pathogenesis and may
represent accurate indicator of advancing disease./*”
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Symptom of alzheimer’s disease

The symptoms of Alzheimer's disease progress slowly
over several years. Sometimes these symptoms are
confused with other conditions and may initially be put
down to old age. The rate at which the symptoms
progress is different for each individual. In some
cases, other conditions can be responsible for symptoms
like getting worse. These conditions include:

e infections

e stroke

e delirium

As well as these conditions, other things, such as certain
medicines, can also worsen the symptoms of dementia.
Anyone with Alzheimer's disease whose symptoms are
rapidly getting worse should be seen by a doctor so these
can be managed. There may be reasons behind the
worsening of symptoms that can be treated.!*?

Stages of Alzheimer's disease
Generally, the symptoms of Alzheimer's disease are
divided into 3 main stages.

Early symptoms

In the early stages, the main symptom of Alzheimer's
disease is memory lapses. For example, someone with
early Alzheimer's disease may:

e Forget about recent conversations or events

e Misplace items

e Forget the names of places and objects

e  Have trouble thinking of the right word

e  Ask questions repetitively

e Show poor judgement or find it harder to make
decisions

e Become less flexible and more hesitant to try new
things

There are often signs of mood changes, such as
increasing anxiety or agitation, or periods of confusion.

Middle-stage symptoms

As Alzheimer's disease develops, memory problems will

get worse. Someone with the condition may find it

increasingly difficult to remember the names of people

they know and may struggle to recognise their family

and friends. Other symptoms may also develop, such as:

e increasing confusion and disorientation — for
example, getting lost, or wandering and not knowing
what time of day it is

e obsessive, repetitive or impulsive behaviour

e delusions (believing things that are untrue) or
feeling paranoid and suspicious about careers or
family members

e problems with speech or language (aphasia)

o disturbed sleep

e changes inmood, such as frequent mood
swings, depression and feeling increasingly anxious,
frustrated or agitated

o (difficulty performing spatial tasks, such as judging
distances
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e seeing or hearing things that other people do
not (hallucinations)Some people also have some
symptoms of vascular dementiaBy this stage,
someone with Alzheimer's disease usually needs
support to help them with everyday living. For
example, they may need help eating, washing,
getting dressed and using the toilet.

Later symptoms

In the later stages of Alzheimer's disease, the symptoms

become increasingly severe and can be distressing for the

person with the condition, as well as their carers, friends

and family. Hallucinations and delusions may come and

go over the course of the illness, but can get worse as the

condition  progresses.  Sometimes  people  with

Alzheimer's disease can be violent, demanding and

suspicious of those around them. A number of other

symptoms may also develop as Alzheimer's disease

progresses, such as:

o (difficulty eating and swallowing (dysphagia)

e (difficulty changing position or moving around
without assistance

e weight loss — sometimes severe

e unintentional passing of urine (urinary
incontinence) or stools (bowel incontinence)

e gradual loss of speech

e significant problems with short- and long-term
memory

e In the severe stages of Alzheimer's disease, people
may need full-time care and assistance with eating,
moving and personal care.

Side effects and treatment of Alzheimer
Common side effects include the following:
e Dizziness

Nausea

Vomiting

Diarrhea

Loss of appetite

Abdominal pain

Salivation

Treatment

Individuals with Alzheimer's disease should remain
physically, mentally, and socially active as long as they
are able. It is believed that mental activity can slow the
progression of the disease. Puzzles, games, reading, and
safe hobbies and crafts are good choices. These activities
should ideally be interactive. They should be of an
appropriate level of difficulty so that the person does not
become overly frustrated. Behavior disorders such as
agitation and aggression may improve with various
interventions. Some interventions focus on helping the
individual adjust or control his or her behavior. Others
focus on helping caregivers and other family members
change the person's behavior. These approaches
sometimes work better when combined with drug
treatment  for depression, mood stabilization, or
psychosis. Alzheimer's disease symptoms can sometimes
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be relieved, at least temporarily, by medication. Many
different types of medications have been or are being
studied in the treatment of dementia. Currently, the drugs
used for Alzheimer's disease are not a cure, but they help
slow down the rate of decline in some people. In many
people, the effect is modest, and in others,**! the effect is
not noticeable. Certain drugs, such as anti-inflammatory
drugs (ibuprofen), vitamin E, and hormone therapy
(estrogen) have been used on a trial basis in people with
Alzheimer's disease. Experts think these drugs might
help based on what we know from research about
Alzheimer's disease. None of these drugs have yet
achieved widespread acceptance as treatment for the
disease. The following sections discuss cholinesterase
inhibitors and NMDA inhibitors, which have been
approved by the US Food and Drug Administration
(FDA) for the treatment of moderate to severe
Alzheimer's disease. There is no cure for Alzheimer's,
but number of different drugs are in use to treat the
disease's symptoms. They target a couple different
mechanisms in the brain and nervous system that lead to
Alzheimer's-related dementia. Some drugs reduce the
amount of enzyme that breaks down a crucial
neurotransmitter chemical, while other drugs target the
nerve cell receptors themselves. A number of existing
medications and supplements are also under study.
Scientists hope these substances can someday prove
useful in combating Alzheimers.

CONCLUSION

This review summarized the current concepts on
neurodegenerative pathways that may lead to a “domino”
cascade of events leading to manifestation of AD. Aging
and oxidative stress are currently recognized as key
factors that cause the pathophysiological features of
these diseases. The inevitable aging process may
augment ROS formation and accumulation, which
activate several neurodegenerative pathways and lead to
neuronal loss. Multiple pathways have been recognized
to cause AD, but these changes are not seen in all cases
of AD. Treatment strategies can be achieved by targeting
the specific pathways that were activated, such as halting
the deleterious neuroinflammatory pathway, improving
the clearance of aggregated protein by UPP, and
augmenting the endogenous antioxidant enzyme level.

It is extremely important to understand the intricate
details of disease mechanism, as this understanding
allows researchers and clinicians to identify the right
therapeutic approach and disease management at an early
stage; late stage of AD usually has a lower success rate
of treatment. To be diagnosed at an early stage of the
disease, it is essential to define the biomarkers that
correctly indicate the onset of the disease in patients.
Disease biomarkers can also be used to monitor the
severity of the disease and the response to prescribed
drugs. Efforts to discover more diagnostic biomarkers
should be encouraged and integrated with state-of-the-art
approaches to experimental and clinical trial designs to
discover suitable treatments for these diseases. Given the
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explosive amount of information on AD, we are sure that
the discovery of an ideal therapeutic drug for AD will be
achieved in the near future.

REFERENCES

1. Alzheimer’s Disease International. World
Alzheimer Report, The Global Impact of Dementia.
London, UK: Alzheimer’s Disease International,
2015.

2. Vradenburg G. A pivotal moment in Alzheimer’s
disease and dementia: how global unity of purpose
and action can beat the disease, 2015; 15(1): 73-82.

3. Karch CM, Goate AM. Alzheimer’s disease risk
genes and mechanisms of disease
pathogenesis. BiolPsychiatry, 2015; 77(1): 43-51.

4. Edison P, Donat CK, Sastre M. In vivo imaging of
glial activation in Alzheimer’s
disease. FrontNeurol Psychiatry, 2015; 77(1): 43-
51.

5. Vanltallie TB. Alzheimer’s disease: innate
immunity gone awry? Metabolism, 2017; 69: 41-49.

6. Yu Y, Ye RD. Microglial AP receptors in
Alzheimer’s disease. Cell Mol Neurobiol, 2015;
35(1): 71-83.

7. Heneka MT, Carson MJ, EI Khoury J, et al.

Neuroinflammation in  Alzheimer’s  disease.
LancetNeurol, 2015; 14(4): 388-405.
8. Corbett A, Pickett J, Burns A, et al. Drug

repositioning for Alzheimer’s disease. Nat Rev
Drug Discov, 2012; 11(11): 833-846.

9. Appleby BS, Cummings J L.Discovering new
treatments for Alzheimer’s disease by repurposing
approved medications. CurTop MedChem.
Crossref, 2013; 13(18): 2306-2327.

10. Familian A, Boshuizen RS, Eikelenboom P,
Veerhuis R. Inhibitory effect of minocycline on
amyloid beta fibril formation and human microglial
activation, 2006; 53(3): 233-240.

11. Seabrook TJ, Jiang L, Maier M, Lemere CA.
Minocycline affects microglia activation, A
deposition, and behavior in APP-tg mice, 2006;
53(7): 776-782.

12. Noble W, Garwood C, Stephenson J, Kinsey AM,
Hanger DP, Anderton BH. Minocycline reduces
the development of abnormal tau species in models
of Alzheimer’sdisease, 2009; 23(3): 739-750.

13. Ferretti MT, Allard S, Partridge V, Ducatenzeiler
A, Cuello AC. Minocycline corrects early, pre-
plaque neuroinflammation and inhibits BACE-1 | n
a transgenic model of Alzheimer’s disease—like
amyloid pathology, 2012; 9: 62.

14. Biscaro B, Lindvall O, Tesco G, Ekdahl CT,
Nitsch RM. Inhibition of microglial activation
protects hippocampal neurogenesis and improves
cognitive deficits in a transgenic mouse model for
Alzheimer’s disease, 2012; 9(4): 187-198.

15. Garcez ML, Mina F, Bellettini-Santos T, et al.
Minocycline reduces inflammatory parameters in
the brain structures and serum and reverses memory
impairment caused by the administration of amyloid

121


https://www.emedicinehealth.com/drug-ibuprofen/article_em.htm
https://www.emedicinehealth.com/drug-vitamin_e/article_em.htm
https://www.emedicinehealth.com/anatomy_of_the_central_nervous_system/article_em.htm
https://www.emedicinehealth.com/drug-multivitamins_and_minerals/article_em.htm
https://www.emedicinehealth.com/alzheimer_disease/article_em.htm
https://doi.org/10.2174/15680266113136660162

Kavitha et al.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

B (1-42) in mice. Prog Neuropsychopharmacol Biol
Psy, 2017; 77: 23-31.

Choi Y, Kim HS, Shin KY, et al. Minocycline
attenuates neuronal cell death and improves
cognitive impairment in Alzheimer’s disease
models. Neuropsychopharmacology, 2007; 32(11):
2393-2404.

Seyed Hossein Nozadi,! Samuel Kadoury,' and The
Alzheimer’s Disease Neuroimaging
Initiative, 2018; 13. https://doi.org/10.1155/2018/12
47430

Kumar A, Singh A, Ekavali. A review on
Alzheimer's disease pathophysiology and its
management: an update. Pharmacol Rep, 2015;
67(2): 195-203.

Mishra S, Palanivelu K. The effect of curcumin
(turmeric) on  Alzheimer's  disease: An
overview. Ann Indian Acad Neurol, 2008; 11(1):
13-19.

Liu Z, Zhang A, Sun H, et al. Two decades of new
drug discovery and development for Alzheimer's
disease. RSC Advances, 2017; 7(10): 6046-6058.
Mohamed T, Shakeri A, Rao PPN. Amyloid cascade
in Alzheimer's disease: Recent advances in
medicinal chemistry. Eur J Med Chem, 2016; 113:
258-272.

Weekley CM, He C. Developing drugs targeting
transition metal homeostasis. Curr Opin Chem Biol,
2017; 37: 26-32.

Prakash A, Dhaliwal GK, Kumar P, et al. Brain
biometals and Alzheimer's disease — boon or
bane? Int J Neurosci, 2017; 127(2): 99-108.

Sultzer DL, Marder SR. Older Brains are Different:
Brain—Behavior ~ Studies and Their Clinical
Utility. Am J Geriatr Psychiatry, 2017; 25(1): 11—
12.

Chase TN, Farlow MR, Clarence-Smith K.
Donepezil Plus Solifenacin (CPC-201) Treatment
for Alzheimer’s Disease. Neurotherapeutics, 2017;
14(2): 405-416.

Sarazin M, de Souza LC, Lehéricy S, et al. Clinical
and Research Diagnostic Criteria for Alzheimer's
Disease. Neuroimaging Clin N Am, 2012; 22(1): 23—
32.

Yaari R, Fleisher AS, Tariot PN. Updates to
Diagnostic Guidelines for Alzheimer's Disease. Prim
Care Companion CNS Disord, 2011; 13(5).

Barage SH, Sonawane KD. Amyloid cascade
hypothesis: Pathogenesis and therapeutic strategies
in Alzheimer's disease. Neuropeptides, 2015; 52: 1—
18.

Lovheim H, Gilthorpe J, Adolfsson R, et al.
Reactivated herpes simplex infection increases the
risk of Alzheimer's disease. Alzheimers Dement,
2015; 11(6): 593-599.

Francis PT, Palmer AM, Snape M, et al. The
cholinergic hypothesis of Alzheimer's disease: a
review of progress. J Neurol Neurosurg Psychiatry,
1999; 66: 137-47.

www.ejbps.com

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

European Journal of Biomedical and Pharmaceutical Sciences

Farlow MR, Miller ML, Pejovic V. Treatment
options in Alzheimer's disease: maximizing benefit,
managing expectations. Dement Geriatr Cogn
Disord, 2008; 25: 408-22.

Weinstock M. Selectivity of cholinesterase
inhibition: clinical implications for the treatment of
alzheimer's disease. CNS Drugs, 1999; 12: 307-23.
Lilienfeld S. Galantamine — a novel cholinergic drug
with a unique dual mode of action for the treatment
of patients with Alzheimer's disease. CNS Drug
Rev, 2002; 8: 159-76.

Danysz W, Parsons CG, Mobius HJ, et al.
Neuroprotective and symptomatological action of
memantine relevant for Alzheimer's disease — a
unified glutamatergic hypothesis on the mechanism
of action. Neurotox Res 2000; 2: 85-97.

Lipton SA. The molecular basis of memantine action
in Alzheimer's disease and other neurologic
disorders: low-affinity, uncompetitive antagonism.
Curr Alzheimer Res, 2005; 2: 155-65.

Taylor D, Paton C, Kapur S. Maudsley Prescribing
Guidelines in Psychiatry — 12th edition. London:
Wiley Blackwell, 2015.

Mikulca JA, Nguyen V, Gajdosik DA, et al.
Potential novel targets for Alzheimer
pharmacotherapy: Il. Update on secretase inhibitors
and related approaches. J Clin Pharm Ther, 2014;
39: 25-37.

Vogt LJ, Hof PR. Patterns of cortical
neurodegeneration  in  Alzheimer’s  disease:
subgroups, subtypes, and implications for staging
strategies. In: Hof PR, Mobbs Cv,
editors. Functional neurobiology of aging. San
Diego, San Francisco, New York, Boston, London,
Sydney, Tokyo: Academic Press, 2001; 111-130.
[CrossRef] [Google Scholar

Terry RD, Masliah E, Salmon DP, Butters N,
DeTeresa R, Hill R, et al. Physical basis of cognitive
alterations in Alzheimer’s disease: synapse loss is
the major correlate of cognitive impairment. Ann
Neurol, 1991, 30: 572-580. doi:
10.1002/ana.410300410. [PubMed]

[CrossRef] [Google Scholar

40.. Dekosky ST, Scheff SW. Synapse loss in frontal
cortex biopsies in Alzheimer’s disease: correlation
with cognitive severity. Ann Neurol, 1990; 27: 457—
464, doi: 10.1002/ana.410270502. [PubMed]
[CrossRef] [Google Scholar

Selkoe D. Amyloid beta protein precursor and the
pathogenesis of Alzheimer’s disease. Cell, 1989; 58:
611-612.  doi: 10.1016/0092-8674(89)90093-
7. [PubMed] [CrossRef] [Google Scholar
https://www.nhs.uk/conditions/alzheimers-
disease/symptoms.
MaryLWindle,https://www.emedicinehealth.com/un
derstanding_alzheimer_disease_medications/article_
em.htm#what_is_alzheimers_disease.

122


https://doi.org/10.1155/2018/1247430
https://doi.org/10.1155/2018/1247430
https://www.ncbi.nlm.nih.gov/pubmed/19966973/
https://www.ncbi.nlm.nih.gov/pubmed/19966973/
https://www.ncbi.nlm.nih.gov/pubmed/19966973/
https://www.ncbi.nlm.nih.gov/pubmed/19966973/
http://pubs.rsc.org/en/content/articlelanding/2017/ra/c6ra26737h#!divAbstract
http://pubs.rsc.org/en/content/articlelanding/2017/ra/c6ra26737h#!divAbstract
http://pubs.rsc.org/en/content/articlelanding/2017/ra/c6ra26737h#!divAbstract
https://www.ncbi.nlm.nih.gov/pubmed/26945113
https://www.ncbi.nlm.nih.gov/pubmed/26945113
https://www.ncbi.nlm.nih.gov/pubmed/26945113
https://www.ncbi.nlm.nih.gov/pubmed/26945113
https://www.ncbi.nlm.nih.gov/pubmed/28040658
https://www.ncbi.nlm.nih.gov/pubmed/28040658
https://www.ncbi.nlm.nih.gov/pubmed/28040658
https://www.ncbi.nlm.nih.gov/pubmed/27044501
https://www.ncbi.nlm.nih.gov/pubmed/27044501
https://www.ncbi.nlm.nih.gov/pubmed/27044501
https://www.ncbi.nlm.nih.gov/pubmed/28138837
https://www.ncbi.nlm.nih.gov/pubmed/28138837
https://www.ncbi.nlm.nih.gov/pubmed/28138837
https://www.ncbi.nlm.nih.gov/pubmed/28138837
https://www.ncbi.nlm.nih.gov/pubmed/22284731
https://www.ncbi.nlm.nih.gov/pubmed/22284731
https://www.ncbi.nlm.nih.gov/pubmed/22284731
https://www.ncbi.nlm.nih.gov/pubmed/22284731
https://www.ncbi.nlm.nih.gov/pubmed/22295259/
https://www.ncbi.nlm.nih.gov/pubmed/22295259/
https://www.ncbi.nlm.nih.gov/pubmed/22295259/
https://dx.doi.org/10.1016%2FB978-012351830-9%2F50012-3
https://scholar.google.com/scholar_lookup?title=Functional+neurobiology+of+aging&author=BA+Vogt&author=LJ+Vogt&author=PR+Hof&publication_year=2001&
https://www.ncbi.nlm.nih.gov/pubmed/1789684
https://dx.doi.org/10.1002%2Fana.410300410
https://scholar.google.com/scholar_lookup?journal=Ann+Neurol&title=Physical+basis+of+cognitive+alterations+in+Alzheimer%E2%80%99s+disease:+synapse+loss+is+the+major+correlate+of+cognitive+impairment&author=RD+Terry&author=E+Masliah&author=DP+Salmon&author=N+Butters&author=R+DeTeresa&volume=30&publication_year=1991&pages=572-580&pmid=1789684&doi=10.1002/ana.410300410&
https://www.ncbi.nlm.nih.gov/pubmed/2360787
https://dx.doi.org/10.1002%2Fana.410270502
https://scholar.google.com/scholar_lookup?journal=Ann+Neurol&title=Synapse+loss+in+frontal+cortex+biopsies+in+Alzheimer%E2%80%99s+disease:+correlation+with+cognitive+severity&author=ST+Dekosky&author=SW+Scheff&volume=27&publication_year=1990&pages=457-464&pmid=2360787&doi=10.1002/ana.410270502&
https://www.ncbi.nlm.nih.gov/pubmed/2504495
https://dx.doi.org/10.1016%2F0092-8674(89)90093-7
https://scholar.google.com/scholar_lookup?journal=Cell&title=Amyloid+beta+protein+precursor+and+the+pathogenesis+of+Alzheimer%E2%80%99s+disease&author=D+Selkoe&volume=58&publication_year=1989&pages=611-612&pmid=2504495&doi=10.1016/0092-8674(89)90093-7&
https://www.emedicinehealth.com/understanding_alzheimer_disease_medications/article_em.htm#what_is_alzheimers_disease
https://www.emedicinehealth.com/understanding_alzheimer_disease_medications/article_em.htm#what_is_alzheimers_disease
https://www.emedicinehealth.com/understanding_alzheimer_disease_medications/article_em.htm#what_is_alzheimers_disease

