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Abstract: Numerous medications are now approved to treat and relieve symptoms related to Alzheimer's Disease
(A.D.). Most of these drugs regulate the neurotransmitters, thereby modulating the transmission of messages between
neurons. However, these drugs are helpful in the reduction of A.D. symptoms associated with particular behavioral
problems but are unable to change the underlying pathophysiological process accounting for the disease. In addition,
their effectiveness is limited for a small group of people and thus may be helpful for a limited period. Therefore, the
scientists are investigating the possible strategies for the symptomatic treatment and finding out the ways to hold back
or prevent the disease. Drug development and assessment for newer and better drugs as well as treatment methodologies
are caring out by the scientists in ongoing clinical trials. This study has been carried out to accumulate the different
treatment strategies, including drug therapies intended for various targets such as loss of specific neurotransmitters &
synapses, cerebrovascular function, neurofibrillary tangles & beta-amyloid plaques, as well as other nondrug
approaches.
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of dementia is A.D. It is estimated to contribute about
60-70% of cases. It is anticipated that in 2030 the
number of people with dementia will reach 82 million

INTRODUCTION

Alzheimer's Disease
Alzheimer's disease (A.D.) is a progressively

developing neurodegenerative disorder of the brain in
older people with the symptoms of memory loss,
cognition, and behavioral abnormalities [1]. The
Pathophysiology of A.D. is complex and involves any
cellular, molecular and physiological factors, but the
development of senile plaques consisting of Amyloid-
beta (AP) protein & neurofibrillary tangles of
microtubule-associated protein tau as well as extensive
loss of cholinergic neurons are the pathological
hallmarks of A.D. [2-4]. Specifically, there are no
highly effective drugs for the treatment A.D., although
tremendous progress has been achieved in the
comprehension of pathogenesis and etiology of A.D.
Currently, in the pathogenesis of A.D.’ oxidative stress
and cholinergic dysfunction [5] have been concerned as
the major causative factors [6].

Prevalence

The number of people worldwide having
dementia is around 50 million, along with 10 million
new cases per year. One of the most predominant forms

in 2030 which will be 152 in 2050 [7].

Dementia, in particular, Alzheimer's disease, is
primarily found in Western Europe with a proximity
with North America, and in Sub-Saharan Africa, it is
least common. It has been estimated that, by the year
2050, 30% of the population in Western Europe will be
over the age of 65 years, and up to 10% will have A.D.
[8, 9].

TREATMENT STRATEGIES

The treatment of Alzheimer's disease is aimed
to treat the symptoms and improve the quality of life
since there is no effective treatment for its relief.
Different pathophysiology-based tactics have been
devised for the treatment of Alzheimer's disease.

These approaches include modification of the
disease, protection of neurons, and nonpharmacologic
interventions [10].
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Treatment strategy based on pharmacological
interventions
A. Cholinergics

A close relationship has been found between
cognitive function and the damage of cholinergics [11].
Several therapeutic agents have been investigated over
the last two decades. These include anticholinesterases
such as Acetylcholinesterase inhibitors (AChEI),
namely Tacrine, Donepezil, Rivastigmine, and
Galantamine got approval from FDA for the treatment
of mild-moderate A.D. It is anticipated that they decline
the amyloid-B protein precursor (ABPP) level, thereby
decreasing the generation of AP and amyloidogenic and
ultimately hinder the progression of the disease [12,
13]. In addition, pre and postsynaptic cholinergic
stimulation with nicotinic agonists and muscarinic
agonists, respectively, have also been investigated [14].
Currently, the brain butyrylcholinesterase inhibitors
(BUChEI) are being explored for new drug targets in the
A.D. treatment.
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B. N-Methyl-D-aspartate  (NMDA)  receptor
antagonist

In patients with A.D., oxidation of the enzyme
glutamine synthetase leads to excess glutamate. Being
excitatory  neurotransmitters,  glutamate  causes
excessive activation of NMDA receptors. This, in turn
causes the death of apoptotic cells and blemishes in
cognition and memory [16]. An NMDA receptor
antagonist, Memantine blocks exorbitant receptor
activation, thereby blocking the pathological activation
of this channel. FDA approves this drug, and it is meant
for the treatment of moderate to severe A.D. for the
preservation of physiological activation in advanced
stages of A.D. [17-19].

C. Drugs under experiments

For the treatment A.D. there are many
productive therapeutic agents recently under study.
Some important ones from them are outlined below.

Therapy based on amyloid hypothesis

The formation B-amyloid (AP) plaques are
believed to be one of the main contributors in the
genetic forms of A.D.; thus the medication concerning

the change in the metabolism of amyloid so as to
decrease the plaque formation is being evaluated [20].

Hindering the production of Ap

Shifting of APP processing away from the
amyloidogenic b-secretase (also called the b-site APP-
cleaving enzyme 1 or BACEl) toward the
nonamyloidogenic a-secretase pathway can be achieved
by blocking BACEL. Inhibiting this enzyme directly
may be problematic because it also cleaves numerous
other substrates, including one involved in myelination,
but an early candidate has completed a phase | trial.

Antipsychotics

Although frequently used to treat behavioral
symptoms, the antipsychotics are not approved by the
US. FDA for A.D. treatment. Evidence based
suggestions demonstatated reduction of psychosis in
patients with Alzheimer's disease with risperidone
(Risperdal) and olanzapine (Zyprexa [21].

Therapies with Conflicting Evidence
Testosterone

The beneficial effect of testosterone in patients
with A.D. is conflicting. Two randomized, double-
blind, placebo-controlled studies demonstrated benefit
in visuospatial cognition, but it is unclear if this effect is
clinically meaningful [22, 23].

D. Antioxidants

Multiple lines of evidence indicate that
oxidative stress is an important pathogenic process
associated with aging and A.D., while markers of
oxidative stress have been shown to precede
pathological lesions in A.D., including senile plaques
and NFT [24-26]. Antioxidants may thus blunt the
cognitive decline in A.D. or slow disease progression
[27-29]. The Alzheimer's Disease Cooperative Study
compared selegiline, a-tocopherol, or both with placebo
[30]. Given the delay in progression to adverse outcome
in the treatment groups, and American Academy of
Neurology practice parameter states that vitamin E
likely delays time to clinical worsening. Vitamin E in
combination with vitamin C is also associated with a
decrease in the prevalence and incidence of A.D. [31].

E. Statins

Cerebral AP levels are decreased in vivo with
simvastatin  [32] and result in the specific
neuropathologic change in statin use of reduced NFT
burden at autopsy [33]. The Adult Changes in Thought
(ACT) Study also showed a significant protective effect
of statins against dementia; however, a later analysis of
a larger sample from ACT suggested a protective effect
in subjects who began statin use before age 80 [34, 35].
In line with these results, numerous early epidemiologic
studies indicated that the use of statins significantly
reduces the risk of A.D. [36-38]. However, other
extensive prospective cohort studies and two large
randomized placebo-controlled trials of statins for
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coronary heart disease prevention failed to provide
evidence of a protective effect against cognitive decline
[39-42]. The pattern of results obtained thus far
suggests that statins may slow the progression of the
neurodegenerative process but may not be able to
reverse neuronal degeneration once it has occurred.

F. Non-steroidal anti-inflammatory drugs (NSAIDs)

NSAIDs can downregulate pro-inflammatory
signals, astrocytes & microglia, thus reducing the
production of AB1-42, thereby diminishing the risks
associated with A.D. [43]. The Baltimore Longitudinal
Study of Aging outlined a reduced risk for A.D. with
NSAID use proportional to the duration of use [44].
Case-control studies of individuals taking NSAIDs for
arthritis, a small clinical trial of indomethacin, and
many familial studies also indicated protection from the
development of A.D. or progression of the disease [45,
46]. Various NSAIDs didn’t demonstrate the potential
impact on the reduction of cognitive function in patients
with dementia or the rate of conversion to A.D. in
patients with MCI when used in randomized controlled
trials [47-49]. Moreover, a randomized controlled
primary prevention trial of NSAIDs in A.D., the A.D.
Anti-inflammatory Prevention Trial (ADAPT), was
terminated in 2004 secondary to concerns regarding
cardiovascular risk [50].

G. Hormone replacement therapy

Estrogen enhances cerebral blood flow,
prevents atrophy of cholinergic neurons, reduces
oxidative stress, and modulates the effects of nerve
growth factors [51]. It may also minimize neuronal
injury by decreasing the formation of AP. Three
prospective, population-based epidemiologic studies
suggested that postmenopausal estrogen replacement
therapy (HRT) may delay the onset of A.D. One
randomized clinical trial and a meta-analysis showed
some improvement in cognitive function [52-56].
However, other randomized trials showed an increase in
the development of dementia in healthy individuals and
no improvement in cognitive or functional outcomes
[57-59]. As such, further work is clearly needed to
explore the use of HRT in A.D. and whether any effects
are direct or indirect [60-61].

H. The AP vaccine trials

Removal of excess AP from the brain occurs
by a reactive T cell response. In 1999, active
immunization of transgenic mice producing human A
was shown to produce a significant reduction of AP
plaques [62]. Immunization of the young animals
prevented the development of AP plaque formation,
neuritic dystrophy and astrogliosis. Treatment of the
older animals reduced the extent and progression of
these neuropathologies [62]. There is evidence for many
mechanisms of plaque removal: 1) solubilization by
binding of the antibody to AP; 2) phagocytosis of
opsonized AP by microglial cells; and 3) the "sink"
hypothesis in which AP antibodies remain in the plasma

and extract AP from the brain by altering equilibrium
across the blood-brain barrier [63] to regain functional
effects following immunization [53-54]. Following
these animal trials, clinical trials of the immunogen
AN-1792 [AB1 4 with adjuvant (QS-21)] were
performed by Elan Pharmaceuticals/Wyeth. Phase lla
clinical trials were suspended when 6% of patients in
the active treatment group developed
meningoencephalitis ~ characterized by  subacute
neurologic deterioration, lymphocytic pleocytosis, and
white matter abnormalities on imaging [64]. Five
patients receiving the trial drug died, with one death
(secondary to cerebral infarction) considered to be
related to study treatment [65].

CONCLUSION

Alzheimer's disease is the world's leading
cause of dementia, but no new approved single therapy
for the treatment and prevention of A.D. has been
devised for greater than a century. The threat of A.D.
affecting public health will grow as the life expectancy
of the people increases, resulting in a growing
population of patients with A.D. Therefore, new,
improved strategies are required to prevent and treat
A.D. Clinical trials suggest that single-agent therapies
cannot hinder the progression of diseases or subsequent
symptoms. Thus, the application of combination
treatments instead of monotherapy could be a
successful approach for A.D. treatment.
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