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ABSTRACT
Alzheimer's disease (AD) is the most common form of dementia affecting our population, thought to be responsible
for 70% of dementia. Dementia can be defined as the significant loss of intellectual abilities such as memory capacity, severe
enough to interfere with social or occupational functioning. The clinical hallmarks of Alzheimer's disease are a progressive
impairment in memory, judgment, decision making, orientation to physical surroundings, and language. Alzheimer's disease is
the largest unmet medical need in neurology. Current drugs improve symptoms, but do not have profound disease-modifying
effects. However, in recent years, several approaches aimed at inhibiting disease progression have advanced to clinical trials.
Among these, strategies targeting the production and clearance of the amyloid-β peptide a cardinal feature of Alzheimer's
disease that is thought to be important in disease pathogenesis are the most advanced. This article discusses recent progress
with each of these strategies, with a focus on anti-amyloid strategies, highlighting the lessons learned and the challenges that
remain.
Key Words: Alzheimers, Amyloid, Blood Brain Barrier, Dementia.
INTRODUCTION
There are many hurdles preventing interventions
from reaching the diseased brain. Systemic delivery of
therapeutics to the central nervous system (CNS) is
ineffective for most small molecules and nearly all large
molecules [1]. The main impediment in most cases is the
blood brain barrier (BBB). Necessary for protection against
bacterial infections, the BBB prevents most foreign
substances, including potential therapeutics, from entering
the brain from capillaries. Meanwhile, the BBB permits the
diffusion of small hydrophobic molecules, which is often
insufficient for pharmacotherapeutic targeting of the
diseased brain. As a result, large doses of therapeutics
including small molecules or peptides are required to
achieve therapeutic levels in the brain, increasing the risk
for adverse systemic effects [2]. Although therapeutics can
be directly targeted to the brain via intra cerebroventricular
or intra parenchymal delivery, these invasive techniques
are not without risk and can necessitate repeated surgical
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intervention.
Alzheimer’s Disease
Alzheimer's disease (AD) is the most common
form of dementia affecting our population, thought to be
responsible for 70% of dementia [3]. Dementia can be
defined as the significant loss of intellectual abilities such
as memory capacity, severe enough to interfere with social
or occupational functioning. The clinical hallmarks of
Alzheimer's disease are a progressive impairment in
memory, judgment, decision making, orientation to
physical surroundings, and language. The clinical
diagnosis of probable Alzheimer disease is usually made
on the basis of the history obtained, supported by findings
on neurologic examination and blood work to exclude
metabolic and vitamin deficiencies, for example. However,
a definitive diagnosis can be made only at autopsy.
VARIOUS STAGES OF THE DISEASE [4]
STAGE-I (Pre-Dementia):-A mild cognitive symptom
which occurs in the initial stage within 2 months and is
observed by the following actions such as attentiveness,
planning, abstract thinking and semantic memory.
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STAGE-II (Early-Dementia):- This is a moderate
cognitive symptom which occurs after 20 years period
before diagnosis and is observed by the following
conditions such as impairment of learning, memory, fine
motor tasks, language problems, episodic memory and
vocabulary problems.
STAGE-III (Moderate-Dementia):- This is advance stage
of moderate cognitive symptom which occurs for a period
of 1 to 5 years and is observed by the following conditions
such as progressive deterioration, increase in vocabulary
problems, worsening of memory problems, wandering,
sundowning, anognosia and urinary incontinence.
STAGE-IV (Advanced-Dementia):- This is a complete
stage for a period above 10 years and is completely
dependence on care givers. It is the mature stage of the
disease which is observed by the following conditions such
as bed ridden, unable to eat and g.i.t. internal problems
(ulcer formation and pneumonia).
PATHOPHYSIOLOGY
Pathological changes in the Alzheimer’s disease
brain include cerebral amyloid plaques [5] inflammation
and neurofibrillary tangles [6]. It is believed by many that
these neuropathological changes are responsible for most
of the condition [7] although other molecular changes
occur and likely play an important pathophysiological role.
There is increasing consensus that the production and
accumulation of beta-amyloid (Aβ ) peptide is central to
the pathogenesis of Alzheimer’s disease. Evidence
supporting a pivotal role for A includes the following:
mutations in the amyloid precursor protein lead to earlyonset Alzheimer’s disease; all currently known mutations
associated with Alzheimer’s disease increase the
production of Aβ ; in patients with trisomy 21 (Down’s
syndrome) and three copies of the gene for amyloid
precursor protein, neuropathological characteristics of
Alzheimer’s disease develop by midlife; Aβ is neurotoxic
in vitro and leads to cell death; overexpression of human
amyloid precursor protein in transgenic mouse models of
Alzheimer’s disease results in neuritic plaques similar to
those seen in humans with Alzheimer’s disease; transgenic
mice overexpressing the human amyloid precursor protein
have evidence of learning and memory deficits, in concert
with the accumulation of amyloid; the apolipoprotein E ϵ4
genotype, a major risk factor for Alzheimer’s disease, leads
to accelerated deposition of amyloid; and the generation of
antiamyloid antibodies in humans with Alzheimer’s
disease seems to ameliorate the disease process [8-12].
Formation of neurofibrillary tangles, oxidation and lipid
peroxidation, glutamatergic excitotoxicity, inflammation,
and activation of the cascade of apoptotic cell death are
considered secondary consequences of the generation and
deposition of Aβ. This hypothesized amyloid cascade
underlies attempts to modify the onset and course of

Alzheimer’s disease through identification of antiamyloid
agents, antioxidants, anti-inflammatory drugs, compounds
that limit the phosphorylation of tau protein, antiapoptotic
agents, and glutamatergic N -methyld -aspartate–receptor
antagonists. Cell dysfunction and cell death in nuclear
groups of neurons responsible for maintenance of specific
transmitter systems lead to deficits in acetylcholine,
norepinephrine, and serotonin [13-14]. Alternate
hypotheses regarding the pathophysiology of Alzheimer’s
disease place greater emphasis on the potential role of tauprotein abnormalities, heavy metals, vascular factors, or
viral infections.
CURRENT TREATMENT FOR ALZHEIMER'S
DISEASE
Alzheimer's disease is a progressive and
debilitating disease that affects many of us, either directly
or through someone we know, yet science has still not
revealed a cure. Several compounds are being currently
tested to prevent and treat the disease. Some current
methods of treatment of Alzheimer's disease have been
explored [15]. They are as follows:


Anti amyloid therapies
No antiamyloid therapies are currently available.
A program to vaccinate humans was implemented after the
observation that immunization with Aβ reduces
pathological signs of Alzheimer’s disease in transgenic
mice that have the amyloid precursor protein mutation
[16]. This clinical trial was interrupted when encephalitis
developed in 6 percent of the patients [17]. Post hoc
analyses of a subgroup of 30 patients observed at a single
site within the trial suggested that those patients who
generated Aβ antibodies had a reduction in disease
progression. Passive immunization represents an
alternative and perhaps a safer vaccination strategy
[18,19]. The enzymes responsible for liberating Aβ, a toxic
fragment of 42 amino acids, from the amyloid precursor
protein are β and γ secretases. Inhibitors of these enzymes
are under active study. The metabolism of cholesterol is
intimately involved in the generation of Aβ, and
preliminary evidence suggests that statins may be
beneficial in reducing the accumulation of Aβ [20]. Metalbinding compounds such as clioquinol may reduce
oxidative injury associated with Aβ and may inhibit the
aggregation of the Aβ peptide [21]. High blood glucose
levels may increase the levels of insulin and insulindegrading enzymes [22], redirecting the latter from an
alternative role in the metabolism of A β. Some
investigators suggest that analogues of insulin- degrading
enzymes might represent therapeutic options. Strategies
aimed at reducing the aggregation of Aβ offer another
therapeutic avenue to be explored [23]. The identification
of valid targets and potential treatments suggests that
disease-modifying therapies will emerge from this research
arena.
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Cholinoceptors Pathway Degeneration [24-33]
Anticholinergic drugs such as anticholinesterase
inhibitors (Rivastigmine, Physostigmine, Neostigmine and
Pyridostigmine) has shown good efficacy in improving the
cognitive function in Alzheimer type dementia. Their use
is limited because of short half-life and systemic
cholinergic actions. Amino acridines are playing a vital
role in preventing the Alzheimer's disease and its
symptoms [34] Tacrine is another anticholinergic drug
which inhibits both acetyl cholinesterase and butyryl
cholinesterase enzymes which inhibits the effects promoted
by M1 and M2 cholinoceptors. Velnacrine, a
cholinomimetic analog of tacrine is currently under
investigation. Donepezil [35] is another acetyl
cholinesterase inhibitor which is presently available.
 N-methyl-D-Aspartate
(NMDA)
Pathway
Degeneration [36]
Over stimulation of N-methyl-D-Aspartate
(NMDA) produces excitotoxic effects on neurons which
further produces neurodegenerative processes. This
problem is overcome by treatment with amantadine
derivatives such as Memantine (dimethyl adamantine)
which is an uncompetitive inhibitor of NMDA receptors.


Antioxidants [37]
The brain has high oxygen consumption rate and
abundant poly unsaturated fatty acids in the neuronal cells.
If the neuronal cells get free radical damage, it results in
cognitive decline and neurodegenerative diseases
(Alzheimer's disease). In this case antioxidants such as
vitamin-E (α- tocopherol) monoamino oxidase inhibitor
(selegiline), [38-39] phenolics (curcumin), tannins (gallic
acid) and polyphenolics (ferulic acid) reduce the free
radical formation and prevents the cognitive syndromes.


Vaccination [40]
Several vaccines are under development to reduce
the cognitive symptoms due to Alzheimer's disease. These
vaccines stimulate the immune system to produce
antibodies against the pathogens which create the problem.
The vaccine is injected in the form of β-amyloid that clear
the plaques and physical signs of Alzheimer's disease. One
of the developed vaccines administered by intramuscular
route is AN-1792 which produces nonfatal inflammation,
improvement and recovery from symptoms of Alzheimer's
disease. Another one is developed in the modified form of
amyloid protein administered by nasal route.


Estrogen therapy
Research work shows that postmenopausal
hormone therapy increases the risk of dementia in healthy
women. In these circumstances estrogen after

administration improves the cognitive function. In this case
raloxifene which is a selective estrogen receptor modulator
reduces the risk of dementia in Alzheimer's disease
(Research approach from University of Wisconsin). The
National Institute of aging also prescribed regarding the
estrogen patch which is a sustained release to reduce the
risks of Alzheimer's disease.


Implanting Healthy Neurons
Cognitive problems are stem from low levels of
acetylcholine. Transplanting healthy cholinergic neurons
(cholinoceptors) into the brain would be a direct way to
restore acetylcholine levels. Stem cells having
cholinoceptors is also produce healthy levels of
acetylcholine which prevents neurodegenerative diseases
(Alzheimer's disease).


Support from caregivers [41].
Spouses are the largest group of care giving. But
most of the spouses are older with their own health
problems. Hence sons and daughters are the second largest
group for take care of them. They are commonly called as
“Sandwich Generation” because many are married and
raising children of their own. Those children need extra
support if a parent’s attention is focused on care giving. In
that case grandchildren may become the major helpers for
them. Daughters-in-law – the third largest group. For the
old age people their brothers and sisters are also older and
also have their own health problems. The next groups are
their friends, neighbors and members of their faith
community who are in the same platform.


Insulin: (New approach for treatment)
Insulin and its receptor in the brain have been
known to play a very important role in the brain, regulating
many key finctions like memory, energy homeostasis, food
intake, neurodegenerative disorders and reproduction [4243]. Insulin plays an important role in memory and other
aspects of brain function. Peripheral hyperinsulinemia and
insulin resistance induce a number of deleterious effects in
the central nervous system that interfere with these
functions, in a manner that is exacerbated by obesity and
aging. It is likely that insulin modulates memory through
diverse mechanisms including effects related to insulin
receptor expression, the insulin signalling cascade, cerebral
glucose metabolism, neurotransmitter expression, and
long-term potentiation. It is not surprising, therefore, that
insulin abnormalities have been implicated in cognitive
dysfunction. Type 2 diabetes mellitus, chronic peripheral
hyperinsulinemia, and impaired glucose tolerance have
been associated with impairments in memory and other
cognitive functions [44].
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Table 1. Clinical Pharmacology of Agents Used Fir Reducing the Signs of Dementia [45]
Characteristic
Donepezil
Rivastigmine
Galantamine
Time to maximal serum concentration
3-5
0.5-2
0.5-1
(hr)
Absorption affected by food
No
Yes
Yes
Serum half-life (hr)
70-80
2†
5-7
Protein binding(%)
96
40
0-20
CYP2D6,
Metabolism
Non-hepatic
CYP2D6, CYPEA4
CYP3A4
1.5 mg twice
5 mg daily/10mg
4 mg twice daily/12
Dose (initial/maximal)
daily/6mg twice
daily
mg twice daily
daily

Memantine
3-7
No
60-80
45
Non-hepatic

5 mg daily/ 10
mg twice
daily
NMDACholinesterase
Cholinesterase
Cholinesterase
Mechanism of action
receptor
inhibitor
inhibitor
inhibitor
antagonist
* CYP2D6 denotes cytochrome P-450 enzyme 2D6, CYP3A4 cytochrome P-450 enzyme 3A4, and NMDA N-methyldaspartate.† Rivastigmine is a pseudo-irreversible acetylcholinesterase inhibitor that has an eight-hour half-life for the inhibition
of acetylcholinesterase in the brain.
CONCLUSION
Current therapies for patients with Alzheimer’s
disease may ease symptoms by providing temporary
improvement and reducing the rate of cognitive decline.
Given the wide array of available molecular targets and the

rapid progress toward identifying potential therapeutic
compounds, the development of interventions that
substantially delay the onset or modify the progression of
Alzheimer’s disease can be anticipated.

REFERENCES
1.
2.
3.

4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

Pardridge WM, Oldendorf WH, Cancilla P, Frank HJ. Blood brain barrier, interface between internal medicine and the
brain. Annals of Internal Medicine, 105, 1986, 82-95.
Banks WA. Delivery of peptides to the brain, emphasis on therapeutic development. Biopolymers, 90, 2008, 589-594.
PlassmanBL, Langa KM, FisherGG, Heeringa SG, Weir DR, Ofstedal MB, Burke JR, Hurd MD, Potter GG, Rodgers WL,
Steffens DC, Willis RJ, Wallace RB. Prevalence of dementia in the United States, the aging, demographics, and memory
study. Neuroepidemiology, 29, 2007, 125-132.
Shaik Shaheda Asma,Raja Elaya A,Vijayalakshmi M and Devalarao J. Alzhiemer’s disease-Pathology and Treatment, 12,
2010, 4.
Hardy J, Selkoe DJ. The amyloid hypothesis of Alzheimer's disease, progress and problems on the road to therapeutics.
Science, 297, 2002, 353-356.
Dickson TC,Saunders HL,Vickers JC.Relationship between apolipoprotein E and the amyloid deposits and dystrophic
neurites of Alzheimer's disease. Neuropathol Appl Neurobiol, 23, 1997, 483-491.
Wenk GL. Neuropathologic changes in Alzheimer's disease. J Clin Psychiatry, 64(9), 2003, 7-10.
Hardy J, Selkoe DJ. The amyloid hypothesis of Alzheimer’s disease, progress and problems on the road to therapeutics.
Science, 297(35), 2002, 3-6.
Butterfield DA, Castegna A, Lauderback CM, Drake J. Evidence that amyloid betapeptide- induced lipid peroxidation and
its sequelae in Alzheimer’s disease brain contribute to neuronal death. Neurobiol Aging, 23, 2002, 655-64.
Carter DB, Dunn E, McKinley DD, et al. Human apolipoprotein E4 accelerates betaamyloid deposition in APPsw
transgenic mouse brain. Ann Neurol, 50, 2001, 468-75.
Hsiao K, Chapman P, Nilsen S, et al. Correlative memory deficits, Abeta elevation, and amyloid plaques in transgenic
mice. Science, 274, 1996, 99-102.
Mesulam M-M. Neuroplasticity failure in Alzheimer’s disease, bridging the gap between plaques and tangles. Neuron, 24,
1999, 521-9.
Hock C, Konietzko U, Streffer JR, et al. Antibodies against beta-amyloid slow cognitive decline in Alzheimer’s disease.
Neuron, 38, 2003, 547-54.
Pappas BA, Bayley PJ, Bui BK, Hansen LA, Thal LJ. Choline acetyltransferase activity and cognitive domain scores of
Alzheimer’s patients. Neurobiol Aging, 21, 2000, 11-7.
Palmer AM, Stratmann GC, Procter AW, Bowen DM. Possible neurotransmitter basis of behavioral changes in
Alzheimer’s disease. Ann Neurol, 23, 1988, 616-20.

29
Ankita Chamoli. et al. / International Journal of Preclinical & Pharmaceutical Research. 2014; 5(1): 25-29.

16.
17.
18.
19.
20.
21.

22.
23.
24.

25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

Arrigada PV et al. Neurofibrillary tangles but not senile plaques parallel duration and severity of Alzheimer's disease.
Neurol, 42, 1992, 631-639.
Schenk D, Barbour R, Dunn W, et al. Immunization with amyloid-b attenuates Alzheimer- disease-like pathology in the
PDAPP mouse. Nature, 400, 1999, 173-9.
Orgogozo JM, Gilman S, Dartigues JF, et al. Subacute meningoencephalitis in a subset of patients with AD after Abeta42
immunization. Neurology, 61, 2003, 46-54.
Hock C, Konietzko U, Streffer JR, et al. Antibodies against beta-amyloid slow cognitive decline in Alzheimer’s disease.
Neuron, 38, 2003, 547-54.
Wolfe MS. Therapeutic strategies for Alzheimer’s disease. Nat Rev Drug Discov, 1, 2002, 859-66.
Seimers ER, Quinn JL, Kaye J, et al. Effect of LY450139, a functional g-secretase inhibitor on plasma and cerebrospinal
fluid concentrations of Ab and cognitive functioning in patients with mild to moderate Alzheimer’s disease. Am Acad
Neurol, 2004, 101.
Petanceska SS, DeRosa S, Olm V, et al. Statin therapy for Alzheimer’s disease, will it work? J Mol Neurosci, 19, 2002,
155-61.
Ritchie CW, Bush AI, Mackinnon A, et al. Metal-protein attenuation with iodochlorhydroxyquin clioquinol targeting
Abeta amyloid deposition and toxicity in Alzheimer disease, a pilot phase 2 clinical trial. Arch Neurol, 60, 2003, 1685-91.
Craft S, Peskind E, Schwartz MW, Schellenberg GD, Raskind M, Porte D Jr. Cerebrospinal fluid and plasma insulin
levels in Alzheimer’s disease, relationship to severity of dementia and apolipoprotein E genotype. Neurology, 50, 1998,
164-8.
Windisch M, Hutter-Paier B, Rockenstein E, Hashimoto M, Mallory M, Masliah E. Development of a new treatment for
Alzheimer’s disease and Parkinson’s disease using anti-aggregatory beta-synuclein-derived peptides. J Mol Neurosci, 19,
2002, 63-9.
Culter NR and Sramek JJ. Muscarinic M1 receptor agonists-potential in the treatment of Alzheimer’s disease. CNS Drugs,
3, 1995, 467-469.
Eagger SA, et al. Tacrine in Alzheimer's disease. Lancet, 337, 1991, 989-992.
Knapp MJ, et al. A 30 week randomized controlled trial of high dose tacrine in Patients of Alzheimer's disease. JAMA,
271, 1994, 985-987.
Levy R. Tacrine and Lecithin in Alzheimer's disease. Br.Med.J, 300, 1990, 939- 940.
Summers WK, et al. Tacrine as a treatment for Alzheimer's dementia. N Engl J Med, 324, 1991, 352.
Barar FSK. In, Essentials of Pharmacotherapeutics. S.Chand & Company, New Delhi, 2000, 164-169.
Jacob LS. Pharmacology. In, Agents acting on Central Nervous system, 4th edn, 2001, 78.
Schneider LS. Clinical pharmacology of amino acridines in Alzheimer's disease.Neurol, 434, 1993, S64.
National Institute for Clinical Excellence. Guidance on the use of donepezil, rivastigmine and galantamine for the
treatment of Alzheimer’s disease. www.nice.org.uk/pdf/ ALZHEIMER_full_guidance.pdf. Issued 20.11.2001.
35. Richard D Howland and Mary J Mycek. In, Lippincott’s Pharmacology,3rd edn, 2007, 100- 102.
Sano M et al. A controlled trial of seligiline, α- tocopherol or both as treatment for Alzheimer's disease. N Engl J Med, 36,
1997, 1216-1222.
Tariot PN et al, L-phrenyl in Alzheimer's disease. Arch Gen psychiatry, 44, 1987, 418.
Thompson TL, Morgan MG and Nies AS. Psychotropic drug use in the elderly. 2 parts. N Engl J Med, 308, 1983, 134 &
194.
www.aarp.org/health/conditions/articles/harvard_a guide-to-alzheimer-s-disease_9.html
www.yourtotalhealth.com/html. pp 1-5.
Elayaraja A et al. Nootropic activity of Ethanolic extrat of Acorus calamus Linn. Drug Lines, 10 1&2, July 2007 – June
2008, 32- 35.
Behi ME, Dubucquoi S, Lefranc D, Zephir H, De Seze J, Vermersch P, et al. New insights into cell responses involved in
experimental autoimmune encephalomyelitis and multiple sclerosis. Immunol Lett, 96, 2005, 11 –26.
Schmidt S, Moric E, Schmidt M, Sastre M, Feinstein DL, Heneka MT. Anti-inflammatory and antiproliferative actions of
PPARgamma agonists on T lymphocytes derived from MS patients. J Leukoc Biol, 75, 2004, 478–85.
Tangri Pranshu,Madhav Satheesh N.V.Insulin resistance and cognition, New approaches for treating Alzhiemer’s.
Pharmacologyonline, 3, 2011, 760-767.
Tariot PN, Farlow MR, Grossberg GT, Graham SM, McDonald S, Gergel I. Memantine treatment in patients with
moderate to severe Alzheimer disease already receiving donepezil, a randomized controlled trial. JAMA, 291, 2004, 31724.

