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Abstract
Objectives: To demonstrate the main aspects of the disease.
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Introduction
Alzheimer’s disease (AD) is the most frequent neurodegenerative disease associated with age, with cognitive and neuropsychiatric 

alterations that result in progressive deficiency and eventual incapacitation [1,2].

In 2006, the prevalence of AD was 26 million in the world, and by 2050, it is estimated that this disease will affect 1 in every 85 people, 
overall [3].

In general, the first clinical aspect is the recent memory deficiency, however, the remote memories are preserved until a certain stage 
of the disease. In addition to the difficulties of attention and verbal fluency, other cognitive functions deteriorate as the disease progresses, 
among them the ability to perform calculations, visuospatial abilities and the ability to use common objects. The degree of alertness and 
lucidity of the carrier are not affected until the disease is advanced. Muscle contractures are an almost universal feature in the advanced 
stages of the disease, however, motor weakness is not observed [4].

Results: The selection of articles considered those most relevant according to the scope of the proposed theme, and non - systemati-
cally included 83 articles as content for the literature review of the narrative type. The main topics were sequenced in: pathophysiol-
ogy, diagnosis, pharmacological and non-pharmacological treatment.

Methods: The bibliographic research was developed in databases (PubMed/MEDLINE, Scielo/LILACS and UptoDate) from 1980 to 
2018, selecting the most relevant articles in a non-systematic way.

Conclusions: Alzheimer’s disease has a pathophysiology not yet elucidated, but with consistent hypotheses (such as cholinergic and 
amyloid cascade, forming a complex of reactions that generate progressive damage to nervous tissue for those with the disease). 
Research into new drug agents that may slow or even block the course of the disease is a challenge for many neuroscientists.

These symptoms are often accompanied by behavioral disorders such as aggressiveness, hallucinations, hyperactivity, irritability, and 
depression. Mood disorders affect a relevant portion of individuals who develop Alzheimer’s disease, at least at some point in the evolu-
tion of the dementia syndrome [5].

Depressive symptoms are observed in up to 50% of patients, whereas depressive disorders affect around 10 to 20% of cases [6,7].
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Symptoms and clinical signs such as apathy, slowing (gait or speech), loss of concentration, weight loss, insomnia and restlessness may 
be present in this insane syndrome [8].

Statistically, there is a high growth forecast for the diagnoses of the disease, especially in continents where the prevalence of the elderly 
population tends to increase a lot in relation to the present days. A population of over 65 million individuals with the disease is currently 
estimated and by 2050 this figure may exceed 115 million [9,10].

America is the continent with the highest prevalence of disease prevalence, with more than 500%, by 2050. Therefore, it is a disease of 
extreme relevance not only current but also future for Brazil [9].

The economic impact of dementia is enormous, with a total cost estimated at more than 600 billion dollars in 2010 worldwide. In the 
United Kingdom, for example, the estimated annual expenditure with an Alzheimer’s disease patient is estimated at between 29,000 and 
57,000 euros [10,11].

Therefore, the study of Alzheimer’s disease is extremely important both for the cases already registered and for the diagnosis of new 
cases that will be computed. Within this, the article in question proposed the revision of a reliable database with the objective of solidify-
ing the understanding of the pathophysiological mechanisms already known and those still proposed for the disease, as well as the drugs, 
the diagnosis and the treatment related to it, In order to generate an objective source of knowledge on the subject and highlight the new 
research focuses that seek to improve the treatment of Alzheimer’s disease.

Methods
A bibliographic search was performed in reliable databases (PubMed/MEDLINE, Scielo/LILACS and UptoDate) from 1980 to 2018, us-

ing the descriptors “Alzheimer’s disease”, “neurocognitive deficits”, “microRNAs”, “pathophysiology” and combinations thereof. 

The selection of articles considered those most relevant according to the scope of the proposed theme, and non - systematically includ-
ed 83 articles as content for the literature review of the narrative type. The main topics were sequenced in: pathophysiology, diagnosis, 
pharmacological and non-pharmacological treatment.

Results

Discussion
Pathophysiology

Alzheimer’s disease (AD) is characterized by the great synaptic loss and neuronal death observed in the brain regions responsible for 
cognitive functions, especially the cerebral cortex, the hippocampus, the entorhinal cortex and the ventral striatum [12].

The histopathological features of the brain of patients with Alzheimer’s disease include amyloid fibrillary deposits around the walls 
of blood vessels associated with different types of senile plaques, accumulation of abnormal filaments of tau protein, with subsequent 
formation of neurofibrillary tails (NFT), Neuronal and synaptic loss, as well as glial activation and inflammation [12].

Within this, two main hypotheses have been proposed in order to elucidate the etiology of the disease. According to the amyloid 
cascade hypothesis, neurodegeneration begins with the proteolytic cleavage of the amyloid precursor protein (APP) and results in the 
production, aggregation and deposition of β-amyloid (Aβ) substance and senile plaques [13].

As for the cholinergic hypothesis, the dysfunction of the cholinergic system is sufficient to produce a memory deficiency [14].

Brains of patients with Alzheimer’s disease showed degeneration of cholinergic neurons, and the enzymes choline acetyltransferase 
and acetylcholinesterase had their activities reduced in the cerebral cortex [15].

The enzyme phospholipase A2 (PLA2) contributes to the release of arachidonic acid from the phospholipid membranes, which is fun-
damental in the synthesis of the main mediators of the inflammatory response. As phosphatidylcholine is one of the substrates of PLA2, 
reducing the activity of this enzyme could produce a decline in the catabolism of phosphatidylcholine, reducing choline to the synthesis 
of acetylcholine, further contributing to cholinergic deficiency in Alzheimer’s disease [16,17].
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Therefore, the reduction of PLA2 activity in patients with this disease may be directly related to the severity of dementia and the de-
gree of cognitive impairment [16].

Treatment with antipsychotic drugs results in an increase in plasma PLA 2 concentration, but in brains of patients with Alzheimer’s 
disease, the presence of reduced levels of this enzyme [16,18].

Another study demonstrated that the alteration of acetylcholinesterase activity in the frontal and parietal cortex was related to the 
onset of dementia, the amount of senile plaques and NFT, and to early death after autopsy in brains of Alzheimer’s disease patients [19].

The hypothesis of the amyloid cascade has been supported by genetic studies with cases of the familial form of Alzheimer’s disease, 
in which mutations in both the expression of genes for the production of APP and in the presenilins (PS) have shown an increase in the 
synthesis of β- amyloid [13].

However, while the study of cases of familial Alzheimer’s disease has shown to be significant for understanding this form of the disease, 
the reasons for the neuronal vulnerability of sporadic cases of Alzheimer’s disease remain unknown [20].

Researchers have investigated levels of Aβ42 and Aβ40 (related to β-amyloid substance), which are possibly linked to the synthesis of 
senile plaques in patients with AD, aiming to develop disease-specific biomarkers, however, there was no significant difference between 
patients with AD and the control group on the expression profile of these peptides [21].

In addition, there are hypotheses that suggest a deregulation of the glutamatergic pathway in AD, and the activation of NMDA recep-
tors is more difficult due to the lower efficiency of the binding of magnesium to its site in the glutamatergic receptor in question. Negative 
levels of this neurotransmitter are a crucial neurotoxicity factor and would be important in neurodegeneration within this dementia (with 
greater loss of glutamatergic neurons in the cerebral cortex and hippocampus) [22].

Regarding senile plaques, when substance Aβ is in high concentrations, insoluble amyloid fibers are formed in the brain, which can 
lead to aggregation of zinc and copper, thus aggravating neuronal toxicity [24,25].

In general, the cholinergic hypothesis, in which synaptic abnormalities could represent the cause of dementia in Alzheimer’s disease, 
admits a better correlation between the pattern and severity of cognitive changes compared to senile and NFT plaques [23].

Some studies have shown the correlation between metals and cellular biology of APP and the neurodegeneration of the disease. Within 
this, metals such as copper, zinc and iron have been found in amyloid deposits of brains of Alzheimer’s disease carriers. In addition, stud-
ies have shown that zinc and copper chelators were able to solubilize these Aβ fibers in tissue samples from patients with Alzheimer’s 
disease [26-28].

Another neuropathological characteristic of Alzheimer’s disease, the NFT, consists of helical filaments derived from the hyperphos-
phorylation of the Tau protein cytoskeleton. The hypothesis of these proteins and NFT, suggested that the function of Tau protein (impor-
tant for the stabilization of neuronal microtubules) was impaired and that with neurodegeneration, normal microtubules were gradually 
replaced by NFT [29,30]. 

The group of neuronal cell bodies known as the basal Meynert nucleus (nbM) or cholinergic nucleus is also related to the disease. It has 
been established that cholinergic neuronal loss in nbM is related to cognitive decline in dementia disorders, such as Alzheimer’s disease. 
However, its pathological significance was first recognized by Lewy in a series of patients with “agitating paralysis” (clinical picture now 
known as Parkinson’s disease), where severe neuronal degeneration and intraneuronal tangles [31].

The reason for the large variation between studies may be related to variance of disease severity, however, one of the main causes is 
that neuronal loss is not homogeneous throughout the nbM. Studies that have divided the nbM regions (in anterior, posterior and inter-
mediate nbM) indicate a regional susceptibility to neuronal loss in Alzheimer’s disease, with a caudorospheric gradient of neuronal loss 
and the posterior sector being the most affected [31].
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However, new media have been investigated to identify early AD, among them, biomarkers known as micro-RNA (small circulating or 
intracellular non-encoded RNA particles) that are screened in blood or CSF.

The miRNA is a type of non-coding RNA, which acts in an endogenous way, regulating the gene expression through the process of bind-
ing to the messenger RNA, which prevents its reading and the subsequent production of the protein that would be decoded. Dysregula-
tion of miRNA is a process involved in various diseases. It is believed that approximately 60% of the genes encoding human proteins are 
regulated by miRNA [32,33].

Recent studies have demonstrated the expression of subregulated microRNAs (miRNA) in AD cases, such as miRNA-31, miRNA-93, 
miRNA-143 and miRNA-146a [38].

Researchers examined postmortem CSF and found that expression levels of 60 miRNAs were significantly different between patients 
with AD and normal controls. However, the identification of these miRNAs in the CSF is still a challenge. In the same study, miR-146a was 
significantly decreased in the CSF of patients with AD and a low level of 146a was associated with disease progression [38].

In the hippocampus, five miRNAs (miR-370, miR-328, miR-15a, miR-138 and miR-132) were identified as dysregulated in patients with 
the disease, suggesting that expression levels of deregulated miRNAs may contribute to the pathophysiology of AD. In addition, variations 
in the expression of miRNAs in different brain regions may represent specific pathologic patterns, which may be useful in characterizing 
specific miRNAs as biomarkers at diagnosis. Most of the existing studies examined the miRNAs in the hippocampus or the cerebral cortex 
in the postmortem setting and obtaining living tissue through biopsy would be a challenge with great potential [38].

The clinical diagnosis of Alzheimer’s disease is based on the observation of the compatible clinical picture and the exclusion of other 
causes of dementia due to both laboratory and neuroimaging tests. Computed tomography and magnetic resonance imaging reveal atro-
phy of the cerebral cortex and hippocampus, resulting in a probable diagnosis of the disease. As a possibility, monitoring of the evolution 
of the patient’s clinical condition is also feasible, however, for definitive diagnosis, anatomopathological examinations [39].

Therefore, the efficacy in the confirmation of the diagnosis becomes high when imaging tests are used together with the clinical find-
ings of the disease [39].

Diagnosis

As already mentioned, an exponential increase in the number of patients with memory disorders and cognition, mainly of Alzheimer’s 
disease, is estimated. Unfortunately, the current context is the absence of really effective treatments and this means that there is a huge 
need to develop new therapies to achieve a more effective treatment of the disease in question.

This action of the active miRNA is one of the forms of epigenetic action, a process that occurs through the mediation of two known 
principal mechanisms, DNA methylation and histone compaction, both of which arise from modifications associated with the environment 
(such as tobacco, which can cause Epigenetic changes in various diseases, including tumors) [34-37]. 

One study demonstrated the increased expression of nine miRNAs in the peripheral blood mononuclear cells of patients with AD. Sub-
sequently, researchers found that miR-137, miR-181c, miR-9 and miR-29 were subregulated in the serum of patients with the disease [38].

Analysis of cerebrospinal fluid may reveal the detection of elevated levels of abnormal components in the cerebrospinal fluid, such as 
β-amyloid substance, Tau protein, and phosphorylated Tau protein. Again, this type of laboratory analysis added to the neurological imag-
ing tests gives a greater accuracy to the diagnosis [40].

It is now known that polymorphisms in the apolipoprotein E (apoE) gene are important risk factors for the development of Alzheimer’s 
disease [41].
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The gene located in the long arm of chromosome 19 is the encoder of the production of this glycoprotein, which plays a fundamental 
role for the catabolism of components rich in triglycerides in the human body [41].

In humans, identification of the E4 variant allele, as the most common genetic risk factor for the late onset of Alzheimer’s disease, sug-
gests that cholesterol may play a direct role in its pathogenesis. However, the mere presence of the apoE E4 allele is not sufficient to cause 
the disease, i.e. this allele only increases the risk of the individual developing the syndrome [41].

Thus, the classical identification of the disease is still widely used, which is performed in two steps. First, we analyze cognitive changes 
in the patient (such as altered memory that interferes with their life habits). Then, other possible diseases related to the insane process 
are eliminated [39].

Currently, the biomarkers validated for the diagnosis of AD are: (1) low β-amyloid-42 levels in the cerebrospinal fluid and/or high 
amyloid marker retention on positron emission tomography (PET), indicating cerebral amyloidosis; (2) elevated levels of CSF tau protein, 
indicating neuronal injury; (3) temporoparietal pattern of 18F-fluorodeoxyglucose absorption reduction in PET, indicating cerebral hy-
pometabolism, and (4) patterns of cerebral atrophy in nuclear magnetic resonance, indicating neurodegeneration. Studies of functional 
encephalic connectivity through functional magnetic resonance imaging or rsfMRI in AD still have low statistical evidence. Recent meta-
analysis quantified and strengthened the scientific evidence for the use of rsfMRI as a potential biomarker for the earlier diagnosis of AD 
[42,43].

In advanced cases of this dementia, identification of the clinical picture may be more rapid (since the signs and symptoms tend to be 
more severe), especially: marked memory deficits (such as aprosopagnosia), minimal verbal skills, inability to travel Independent, inabil-
ity to do any daily routine activity and urinary and fecal incontinence [44,45].

A study published in early 2017 aimed to find a more economical and less invasive way for the diagnosis of early AD than via CSF or 
via positron emission by PET scanning. That surpassed the current basic model (which compares age, sex and APOE genotype). However, 
the authors conclude that there is evidence of serological testing to be slightly more accurate than the baseline test, but that larger sample 
sizes and greater knowledge of alleles involved in Alzheimer’s risk are needed [46].

Another diagnostic complement can occur with the evaluation of the thickness of the retina in patients with the disease. A recent study 
has confirmed the relationship of decreased retinal thickness (assessed by optical coherence tomography) of patients with neurodegen-
erative diseases, such as Alzheimer’s disease, compared to healthy individuals of the same age [47].

Finally, researchers sought to understand the association of cortical thickening and a possible diagnosis of early dementia, but did not 
obtain relevant statistical data in their study [48].

Currently, a well-studied strategy for the treatment of Alzheimer’s disease has been to block the proteolytic machinery, which produces 
the substance Aβ. This strategy may be accompanied by the reduction of APP formation or inhibition of APP proteolysis for the formation 
of Aβ [30].

Inhibition of β and γ-secretase pathways (amyloidogenic pathways of proteolytic cleavage of APP) and stimulation of the α-secretase 
pathway have been the most promising strategies for neuroprotection in Alzheimer’s disease within this research focus [30].

Even so, current therapy for Alzheimer’s disease is far from satisfactory. However, studies have already contributed greatly to treat-
ment and it is well known that the use of acetylcholinesterase (AChE) inhibitors has already demonstrated symptomatic efficacy and 
reduced disease progression. Such medications produced some improvement in approximately 35% of patients with mild to moderate 
Alzheimer’s disease [49].

Pharmacological Treatment
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Acetylcholinesterase inhibitors are a symptomatic treatment for Alzheimer’s disease (examples are tacrine, rivastigmine, donepezil 
and galantamine). Such drugs inhibit the degradation enzymes of the neurotransmitter acetylcholine (enzymes acetylcholinesterase and 
butyrylcholinesterase), increasing the action of acetylcholine on the activation on the nicotinic and muscarinic receptors in the brain [50].

Rivastigmine is widely used in the treatment of Alzheimer’s disease, being able to inhibit the enzyme acetylcholinesterase and butyr-
ylcholinesterase, being very effective in increasing the cerebral levels of acetylcholine. However, this drug caused several adverse cholin-
ergic effects (such as adverse gastrointestinal side effects) when the dose was abruptly elevated [39].

It should be noted that this drug had adverse gastrointestinal effects also associated with weight gain [50].

Another selective acetylcholinesterase inhibitor, donepezil, was tested experimentally and after chronic treatment for one year and 
demonstrated a 38% reduction in functional decline in patients with Alzheimer’s disease when compared to the placebo group [51].

Tacrine is a first generation inhibitor and was the first reversible acetylcholinesterase inhibitor to be used in the treatment of Alzheim-
er’s disease. However, this drug presented important forms of toxicity and is no longer used in clinical practice [52].

Experimentally, tacrine showed hepatotoxicity, leading to increased hepatic transaminases, resulting in drug-induced hepatitis and 
causing withdrawal of medication in many patients. Unfortunately, more than 90% of the cases involving drug-induced hepatitis in Al-
zheimer’s disease occurred within the first twelve weeks of treatment with tacrine [52].

Recently, studies have emphasized the synthesis of tacrine congeners, which were more potent and selective than the original drug 
[53].

Galantamine is also an anticholinesterase used in the treatment of Alzheimer’s disease. This drug is capable of inhibiting acetylcho-
linesterase and also modulating allosteric nicotinic receptors. Furthermore, there is evidence that galantamine improves brain perfusion 
and cerebral glucose metabolism (which would be associated with a gain in cognitive stabilization in the clinical setting) [54,55].

The clinical significance of nicotinic modulation in the treatment of Alzheimer’s disease has not yet been elucidated. Presynaptic 
nicotinic receptors control the release of neurotransmitters, which are important for memory and mood. In this sense, the blockade of 
nicotinic receptors has been shown to impair cognition. Furthermore, studies have shown that the binding of galantamine to nicotinic 
receptor subtypes improves cognitive function and memory [52,56].

In addition to the gains during treatment, it is possible that these acetylcholinesterase enzyme inhibitors may induce an increase in the 
production of this enzyme after discontinuation of pharmacological treatment [57].

NMDA receptors are a subtype of glutamate receptors that are involved in regulating synaptic neuroplasticity and the intracellular 
influx of calcium, playing an important role in memory and learning. NMDA receptors contribute to the intracellular Ca2+ homeostasis 
and modulate the oxygen supply to the peripheral tissues. Any alteration of the activity of this receptor by an agonist or antagonist causes 
an alteration of the ion flow through the channel. Therefore, uncontrolled activation of the receptor results in a transient accumulation of 
intracellular Ca2+ inducing cellular contraction and alteration in intracellular pH [58].

Memantine (3,5-dimethyladamantan-1-amine) is an NMDA receptor antagonist clinically used for the treatment of moderate to severe 
AD. This drug is thought to function by preferentially blocking reversibly open NMDA channels. Several randomized studies have been 
conducted to determine the efficacy of memantine in AD. Memantine monotherapy significantly improves various aspects of the disease 
such as behavior, activities of daily living and global function. However, there is limited evidence that its use inhibits the progression of 
neurodegeneration in patients with AD [59,60].
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Another suggested therapy is the use of the neurotrophic factor derived from the brain, which stimulates the growth of the parasym-
pathetic ganglion, substantia nigra, hippocampus and motor neurons in the central nervous system. However, this therapy still requires 
more scientific elucidation [30].

There is also interest in the use of polyphenolic antioxidants in order to reverse age-related decline and cognitive and motor deficits 
in patients with Alzheimer’s disease [30].

An in vitro and in vivo study with 2,4-dinitrophenol and 3-nitrophenol demonstrated that these nitrophenols were able to inhibit 
amyloid aggregation, as well as disintegrating the already formed amyloid fibers. There was still protection against Aβ-induced toxicity 
(in tests with cultures of hippocampal neurons) [61].

In addition, experiments using microinjections of these nitrophenols have shown that such compounds were able to inhibit amyloid 
deposition in rat brains [61].

In other experiments, taurine has been shown to protect against glutamate induced excitotoxicity, although mechanisms for such pro-
tection have not yet been elucidated [62].

Further research has shown inhibitory properties in Aβ oligomerization. In an in vitro study, for example, some components, such as 
2-amino-4-chlorophenol and 3-4-dihydroxybenzoic acid, demonstrated antiamyloidogenic activity, inhibiting the formation of Aβ oligo-
mers and reducing the already formed amyloid fibers. In addition, these components completely blocked Aβ-induced neurotoxicity in 
culture of hippocampal neurons in rats [63,64].

As a complement to some medications, it is important to remember caffeine and its derivatives, with positive therapeutic power in 
neurodegenerative diseases already demonstrated in many studies. Caffeine is a purine that acts as a competitive antagonist of the neu-
rotransmitter adenosine and has interaction with some enzymes, such as acetylcholinesterase [65].

Concerning agitation, research indicates a favorable therapeutic future for some drugs in Alzheimer’s disease, such as citalopram, 
quinidine, prazosin and some cannabinoids [66].

Most of the knowledge of this treatment comes from the study of individual cases with depressed geriatric patients with absence of 
dementia. Certain symptoms can commonly be confused with depression. In depression, common complaints are usually added to dys-
phoria, depressive ideation, and vegetative symptoms [6].

In a meta-analysis published in 2016, the authors concluded that the use of antidepressants is associated with a greater relative risk 
of developing AD, especially in patients who started using antidepressants before 65 years of age [67].

Tricyclic antidepressants should not be used as the first therapeutic option in patients with Alzheimer’s disease. The most important 
side effects in the elderly include postural hypotension, voiding delay in some cases, constipation, blurred vision and cardiac changes [6].

Harmful effects on cognition may result from their anticholinergic and sedative actions [68].

Monoamine oxidase (MAO) inhibitors, such as phenelzine and tranylcypromine, had few anticholinergic properties, however, their use 
should be indicated only in cases refractory to other options, postural hypotension (risk of falls and fractures) or seizures Hypertension 
due to dietary failure [6].

The monitoring of postural hypotension is extremely important and care should be doubled in relation to diet (relationship to tyra-
mine, for example) and drug interaction [6].
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Recently, numerous studies have questioned anti-inflammatory therapy, mainly using non-steroidal drugs as a treatment for neuro-
inflammation caused by reactive oxygen species (ROS) and reactive nitrogen species (RNS) and by the formation of free radicals, among 
Which would be associated with Alzheimer’s disease [69].

Within this context, research has observed the use of non-steroidal anti-inflammatory drugs and steroidal glucocorticoids as a comple-
mentary treatment option for patients with Alzheimer’s disease [70].

In contrast, cilostazol has been experimentally tested in animal guinea pigs and has shown a considerable decrease in Aβ substance 
formation. This drug is a selective inhibitor of the enzyme phosphodiesterase 3 and has already shown promise in its early clinical trials 
[71].

Bapineuzumab is a fully humanized monoclonal antibody that, in theory, binds to amyloid proteins in the brain, increasing clearance 
and decreasing excess formation. However, in practice, its use has not brought benefits and has led to a greater risk of vasogenic cerebral 
edema. Therefore, the conclusion of the study is that this monoclonal antibody is not recommended for patients with AD [72].

Although safe in the treatment of severe depression in the elderly with dementia, there are few studies that relate the therapeutic ef-
fects of electroconvulsive therapy (ECT) in patients with Alzheimer’s disease [73].

ECT may be effective in selected cases, but should be indicated only for patients who present with severe depression, refractory pa-
tients or those who are intolerant to other pharmacological therapies [6,73].

Deep Brain Stimulation (DBS) begins to emerge as a new therapeutic focus. DBS is a neurosurgical procedure, which is the standard 
of care for many patients with refractoriness in the treatment of Parkinson’s disease, dystonia and essential tremor. DBS has been shown 
to be an effective means to modulate motor activity in interrupted circuits and has been shown to be promising as a modulator of other 
dysfunctional circuits, including mood and anxiety disorders. As deficits in Alzheimer’s disease and other memory and cognition disor-
ders are also beginning to be seen as a result of dysfunction in neural circuits, this dysfunction may be amenable to modulation using 
deep brain stimulation. Currently, a worldwide innovation may be emerging for the use of DBS in the treatment of this neurodegenerative 
disease [74].

In addition to the chemical compounds produced by the pharmaceutical industry, natural products rich in polyphenols (alkaloids and 
flavonoids, for example), such as green tea, sage and saffron, should be mentioned. This phytotherapy has been used in ancient China for 
more than 2,000 years for several therapeutic foci and several studies have shown substantial benefits for neuroprotection and decreased 
amyloid aggregation with the use of several of these natural compounds, suggesting a new complement to treatment of neurodegenera-
tive diseases [75,76].

There are many different types of intervention that may have a beneficial impact on the communicative skills of people with AD. Most 
of these studies had positive effects. The studies that showed higher levels of evidence were the lexical-semantic interventions and those 
with integrated language with physical activities [77,78].

There is a group of other types of interventions that yielded positive results: face-name association interventions, approaches that 
use memory cards during conversation, communicative training of caregivers, Doll therapy and training of communicative instrumental 
activities. A larger number of studies that explore these interventions and the use of methodology that can assure higher evidence levels 
may offer better parameters to attest whether or not these approaches are effective. Currently, these are promising options for the treat-
ment of patients with AD [79,80].

Non-Pharmacological Treatment
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A scientific study conducted in 2015 evaluated the use of acupuncture in patients with AD. Ten randomized controlled trials with a 
total of 585 participants were included in the meta-analysis. Evidence from the pooled results of 3 trials showed that acupuncture plus 
donepezil was more effective than donepezil alone at improving the Mini Mental State Examination (MMSE) scale score (MD 2.37, 95% 
CI 1.53 - 3.21). The adverse reactions in acupuncture were described as tolerable and not severe. Acupuncture may also be more effective 
than drugs at improving AD patients’ ability to carry out their daily lives. This review work showed that acupuncture may be beneficial in 
association with medications used to treat AD. This association may generate clinical cognitive gains to patients [81].

Another alternative to non-pharmacological treatment is vitamin E, which was done a study comparing the results of the mini mental 
state examination between the groups that used vitamin E, or selegiline, the two together, or the placebo group. The only statistically sig-
nificant difference was in the placebo group, that the results of the mini mental state examination were higher. Among the other groups 
there was no relevant statistical difference [82].

In a meta-analysis done in 2017, the authors proposed a possible neuroprotective effect of another substance, a seasoning, curcumin. 
The study was modeled on the neuroprotective properties of curcumin in cases of depression [83].

Alzheimer’s disease has a pathophysiology not fully elucidated yet, but consistent hypotheses already give us a relevant knowledge 
about the central mechanisms of the disease.

Therefore, although many studies have contributed to elucidate the major pathophysiological mechanisms of Alzheimer’s disease, se-
lective neuronal loss has not yet been fully understood. In addition, the search for these mechanisms is directly related to the development 
of new drugs for the treatment of this disease, and the investigation of new drug agents that may delay or even block the evolution of the 
disease is the goal and challenge for many neuroscientists.

Currently, the pharmacological treatment of the disease has not yet succeeded in halting the progression of neurodegeneration. Mul-
tiple combinations and new drugs have already been tested. However, the results are modest. Current drugs slow the progression of 
neurodegeneration, especially until the moderate phase of the disease.

The association of non-pharmacological therapies in the follow-up of patients with AD was positive with pharmacological therapy. 
New research with a larger number of patients evaluating non-pharmacological therapies will help to highlight which alternative thera-
pies are actually effective. The choice of non-pharmacological therapy can be individualized for each patient, focusing on their comfort to 
achieve better therapeutic results.

Therefore, our expectation is that new researches within the pathophysiology, diagnosis and treatment of the disease will lead to a 
better quality of life with the interruption of neurodegeneration and perhaps even the clinical cure of the disease in the future.

Within the concepts proposed in the scientific scope, it is believed that the cholinergic and amyloid cascade hypotheses form a complex 
of reactions that often generate the main damages to the nervous tissue for the Alzheimer’s disease patients.

The initiation of AD treatment should occur as early as possible. For this, early and effective diagnosis is essential. Scientific research 
has refined the complementary tests to diagnose the disease. However, there is no well-established early biomarker. Positive family his-
tory and early clinical evaluation are still the basis for the initial investigation of the condition. New scientific research is being developed 
to provide an increasingly early diagnosis and treatment for this group of patients.

Conclusions

Bibliography

https://www.ncbi.nlm.nih.gov/pubmed/12445575
https://www.ncbi.nlm.nih.gov/pubmed/12445575
https://www.sciencedirect.com/science/article/abs/pii/S0031938401005248
https://www.ncbi.nlm.nih.gov/pubmed/19595937


Citation: André Eduardo de Almeida Franzoi., et al. “Alzheimer’s Disease and the Main Aspects - Literature Review”. EC Neurology 10.5 
(2018): 412-425.

4. Lindeboom J and Weinstein H. “Neuropsychology of cognitive ageing, minimal cognitive impairment, Alzheimer’s disease, and vascu-
lar cognitive impairment”. European Journal of Pharmacology 490.1-3 (2004): 83-86. 

5. Raskind MA. “Alzheimer’s disease: treatment of noncognitive behavioural abnormalities”. In: Bloom FE, Kupper DJ. Psychopharmacol-
ogy: the fourth generation of progress. New York: Raven Press (1995): 1427-1435.

6. Forlenza OV. “Transtornos depressivos na doença de Alzheimer: diagnóstico e tratamento”. Revista Brasileira De Psiquiatria 22.2 
(2000): 87-95. 

7. Wragg RE and Jeste DV. “Overview of depression and psychosis in Alzheimer’s disease”. The American Journal of Psychiatry 146.5 
(1989): 577-587. 

8. Eastwood DR and Reisberg B. “Mood and behaviour. In: Gauthier S, editor. Clinical diagnosis and management of Alzheimer’s disease”. 
London: Martin Dunitz (1996): 175-190.

9. Ziegler-Graham K., et al. “Worldwide variation in the doubling time of Alzheimer’s disease incidence rates”. Alzheimer’s and Dementia 
3.3 (2007): S168-S169.

10. Wimo A., et al. “Health economic evaluation of treatments for Alzheimer’s disease: impact of new diagnostic criteria”. Journal of In-
ternal Medicine 275.3 (2014): 304-316.

11. Morris S., et al. “Monetary costs of agitation in older adults with Alzheimer’s disease in the UK: prospective cohort study”. BMJ Open 
5.3 (2015).

12. Selkoe DJ. “Alzheimer’s disease: genes, proteins, and therapy”. Physiological Reviews 81.2 (2001): 741-766.

13. Hardy J and Selkoe DJ. “The amyloid hypothesis of Alzheimer’s disease: progress and problems on the road to therapeutics”. Science 
297.5580 (2002): 353-356. 

14. Bartus RT and Emerich DF. “Cholinergic markers in Alzheimer disease”. Japan Automobile Manufacturers Association 282.23 (1999): 
2208-2209.

15. Auld DS., et al. “Alzheimer’s disease and the basal forebrain cholinergic system: relations to beta-amyloid peptides, cognition and 
treatment strategies”. Progress in Neurobiology 68.3 (2002): 209-245. 

16. Gattaz WF., et al. “Platelet phospholipase A2 activity in Alzheimer´s disease and mild cognitive impairment”. Journal of Neural Trans-
mission 111.5 (2004): 591-601.

17. Gattaz WF., et al. “Decreased phospholipase A2 activity in Alzheimer brains”. Biological Psychiatry 37.1 (1995): 13-17. 

18. Cacabelos Ramón., et al. “Pharmacological treatment of Alzheimer disease: from psychotropic drugs and cholinesterase inhibitors to 
pharmacogenomics”. Drugs Today 36.7 (2000): 415-499.

19. Gattaz WF., et al. “Decreased phospholipase A2 activity in the brain and in platelet of patients with Alzheimer’s disease”. European 
Archives of Psychiatry and Clinical Neuroscience 246.3 (1996): 129-231.

20. Fuentealba RA., et al. “Signal transduction during amyloid-beta-peptide neurotoxicity: role in Alzheimer disease”. Brain Research. 
Brain Research Reviews 47.1-3 (2004): 275-89.

21. Irizarry MC. “Biomarkers of Alzheimer disease in plasma”. NeuroRx 1.2 (2004): 226-234. 

22. Esposito Z., et al. “Amyloid β, glutamate, excitotoxicity in Alzheimer’s disease: are we on the right track?”. CNS Neuroscience and Thera-
peutics 19.8 (2013): 549-555.

Alzheimer’s Disease and the Main Aspects - Literature Review

421

https://www.ncbi.nlm.nih.gov/pubmed/15094075
https://www.ncbi.nlm.nih.gov/pubmed/15094075
http://www.scielo.br/pdf/%0D/rbp/v22n2/a10v22n2.pdf
http://www.scielo.br/pdf/%0D/rbp/v22n2/a10v22n2.pdf
https://www.ncbi.nlm.nih.gov/pubmed/2653053
https://www.ncbi.nlm.nih.gov/pubmed/2653053
http://www.alzheimersanddementia.com/article/S1552-5260(07)00286-5/fulltext
http://www.alzheimersanddementia.com/article/S1552-5260(07)00286-5/fulltext
https://www.ncbi.nlm.nih.gov/pubmed/24605810
https://www.ncbi.nlm.nih.gov/pubmed/24605810
http://discovery.ucl.ac.uk/1462002/
http://discovery.ucl.ac.uk/1462002/
https://www.ncbi.nlm.nih.gov/pubmed/11274343
https://www.ncbi.nlm.nih.gov/pubmed/12130773
https://www.ncbi.nlm.nih.gov/pubmed/12130773
https://www.ncbi.nlm.nih.gov/pubmed/10605966
https://www.ncbi.nlm.nih.gov/pubmed/10605966
https://www.ncbi.nlm.nih.gov/pubmed/12450488
https://www.ncbi.nlm.nih.gov/pubmed/12450488
https://www.ncbi.nlm.nih.gov/pubmed/15088152
https://www.ncbi.nlm.nih.gov/pubmed/15088152
https://www.ncbi.nlm.nih.gov/pubmed/7893853
https://www.ncbi.nlm.nih.gov/pubmed/12861345
https://www.ncbi.nlm.nih.gov/pubmed/12861345
https://www.ncbi.nlm.nih.gov/pubmed/8739397
https://www.ncbi.nlm.nih.gov/pubmed/8739397
https://www.ncbi.nlm.nih.gov/pubmed/15572177
https://www.ncbi.nlm.nih.gov/pubmed/15572177
https://www.ncbi.nlm.nih.gov/pubmed/15717023
https://www.ncbi.nlm.nih.gov/pubmed/23593992
https://www.ncbi.nlm.nih.gov/pubmed/23593992


Citation: André Eduardo de Almeida Franzoi., et al. “Alzheimer’s Disease and the Main Aspects - Literature Review”. EC Neurology 10.5 
(2018): 412-425.

23. Braak E and Braak H. “Alzheimer’s disease: transiently developing dendritic changes in pyramidal cells of sector CA1 of the Ammon’s 
horn”. Acta Neuropathologica 93.4 (1997): 323-325.

24. Huang X., et al. “Cu(II) potentiation of Alzheimer abeta neurotoxicity”. Correlation with cell-free hydrogen peroxide production and 
metal reduction”. The Journal of Biological Chemistry 274.52 (1999): 37111-37116.

25. Atwood CS., et al. “Dramatic aggregation of Alzheimer abeta by Cu(II) is induced by conditions representing physiological acidosis”. 
The Journal of Biological Chemistry 273.21 (1998): 12817. 

26. Lowell MA., et al. “Copper, iron and zinc in Alzheimer’s disease senile plaques”. Journal of the Neurological Sciences 158.1 (1998): 
47-52. 

27. Cherny RA., et al. “Aqueous dissolution of Alzheimer’s disease abeta amyloid deposits by biometal depletion”. The Journal of Biological 
Chemistry 274.33 (1999): 23223-23228.

28. Cherny RA., et al. “Treatment with a copper-zinc chelator markedly and rapidly inhibits beta-amyloid accumulation in Alzheimer’s 
disease transgenic mice”. Neuron 30.3 (2001): 665-676. 

29. Jarvik L and Greenson H. “About a peculiar disease of the cerebral cortex. By Alois Alzheimer, 1907”. Alzheimer Disease and Associated 
Disorders 1.1 (1987): 3-8. 

30. Parihar MS and Hemnani T. “Alzheimer’s disease pathogenesis and therapeutic interventions”. Journal of Clinical Neuroscience 11.5 
(2004): 456-67.

31. Alan King Lun Liu., et al. “Pearce, et al. Nucleus basalis of Meynert revisited: anatomy, history and differential involvement in Al-
zheimer’s and Parkinson’s disease”. Acta Neuropathologica 129.4 (2015): 527-540.

32. Bartel DP. “MicroRNAs: genomics, biogenesis, mechanism, and function”. Cell 116.2 (2004): 281-297.

33. Friedman RC., et al. “Most mammalian mRNAs are conserved targets of microRNAs”. Genome Research 19.1 (2009): 92-105.

34. Shabnam M., et al. “Epigenetic events regulating monoallelic gene expression”. Critical Reviews In Biochemistry And Molecular Biology 
50.4 (2015): 337-358.

35. Xi S., et al. “Cigarette smoke mediates epigenetic repression of miR-217 during esophageal adenocarcinogenesis”. Oncogene 34.44 
(2015): 5548-5559.

36. Xi S., et al. “Cigarette smoke mediates epigenetic repression of miR-487b during pulmonary carcinogenesis”. The Journal of Clinical 
Investigation 123.3 (2013): 1241-1261.

37. Xi S., et al. “Cigarette Smoke Induces C/EBP-β-Mediated Activation of miR-31 in Normal Human Respiratory Epithelia and Lung Can-
cer Cells”. PloS one 5.10 (2010).

38. Dong H., et al. “Serum microRNA profiles serve as novel biomarkers for the diagnosis of Alzheimer’s disease”. Disease Markers 2015 
(2015).

39. Caramelli., et al. “Diagnóstico de doença de Alzheimer no Brasil”. Brazil: Dementia e Neuropsychologia (2011).

40. Rostgaard N., et al. “Cerebrospinal Fluid Biomarkers in Familial Forms of Alzheimer’s Disease and Frontotemporal Dementia”. De-
mentia and Geriatric Cognitive Disorders 40.1-2 (2015): 54-62.

41. Reinvang I., et al. “APOE-related biomarker profiles in non-pathological aging and early phases of Alzheimer’s disease”. Neuroscience 
and Biobehavioral Reviews 37.8 (2013): 1322-1335.

Alzheimer’s Disease and the Main Aspects - Literature Review

422

https://www.ncbi.nlm.nih.gov/pubmed/9113196
https://www.ncbi.nlm.nih.gov/pubmed/9113196
https://www.ncbi.nlm.nih.gov/pubmed/10601271
https://www.ncbi.nlm.nih.gov/pubmed/10601271
http://www.jbc.org/content/273/21/12817.full.html
http://www.jbc.org/content/273/21/12817.full.html
https://www.ncbi.nlm.nih.gov/pubmed/9667777
https://www.ncbi.nlm.nih.gov/pubmed/9667777
https://www.ncbi.nlm.nih.gov/pubmed/10438495
https://www.ncbi.nlm.nih.gov/pubmed/10438495
https://www.ncbi.nlm.nih.gov/pubmed/11430801
https://www.ncbi.nlm.nih.gov/pubmed/11430801
https://www.ncbi.nlm.nih.gov/pubmed/3331112
https://www.ncbi.nlm.nih.gov/pubmed/3331112
https://www.ncbi.nlm.nih.gov/pubmed/15177383
https://www.ncbi.nlm.nih.gov/pubmed/15177383
https://www.ncbi.nlm.nih.gov/pubmed/25633602
https://www.ncbi.nlm.nih.gov/pubmed/25633602
https://www.ncbi.nlm.nih.gov/pubmed/14744438
https://www.ncbi.nlm.nih.gov/pubmed/18955434
https://www.ncbi.nlm.nih.gov/pubmed/26155735
https://www.ncbi.nlm.nih.gov/pubmed/26155735
https://www.ncbi.nlm.nih.gov/pubmed/25703328
https://www.ncbi.nlm.nih.gov/pubmed/25703328
https://www.ncbi.nlm.nih.gov/pubmed/23426183
https://www.ncbi.nlm.nih.gov/pubmed/23426183
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0013764
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0013764
https://www.hindawi.com/journals/dm/2015/625659/
https://www.hindawi.com/journals/dm/2015/625659/
https://www.ncbi.nlm.nih.gov/pubmed/25998699
https://www.ncbi.nlm.nih.gov/pubmed/25998699
https://www.ncbi.nlm.nih.gov/pubmed/23701948
https://www.ncbi.nlm.nih.gov/pubmed/23701948


Citation: André Eduardo de Almeida Franzoi., et al. “Alzheimer’s Disease and the Main Aspects - Literature Review”. EC Neurology 10.5 
(2018): 412-425.

42. Badhwar A., et al. “Resting-state network dysfunction in Alzheimer’s disease: A systematic review and meta-analysis”. Alzheimer’s 
and Dementia 8 (2017): 73-85.

43. Seo EH., et al. “Structural MRI and Amyloid PET Imaging for Prediction of Conversion to Alzheimer’s Disease in Patients with Mild 
Cognitive Impairment: A Meta-Analysis”. Psychiatry Investigation 14.2 (2017): 205-215.

44. Reisberg B., et al. “The Global Deterioration Scale for assessment of primary degenerative dementia”. The American Journal of Psy-
chiatry 139.9 (1982): 1136-1139.

45. Mitchell SL. “Clinical practice: Advanced Dementia”. The New England Journal of Medicine 372.26 (2015): 2533-2540.

46. Voyle N., et al. “Genetic Risk as a Marker of Amyloid-β and Tau Burden in Cerebrospinal Fluid”. Journal of Alzheimer’s Disease 55.4 
(2017): 1417-1427.

47. den Haan J., et al. “Retinal thickness in Alzheimer’s disease: A systematic review and meta-analysis”. Alzheimer’s and Dementia 6 
(2017): 162-170.

48. Cavedo E., et al. “Reduced Regional Cortical Thickness Rate of Change in Donepezil-Treated Subjects With Suspected Prodromal Al-
zheimer’s Disease”. Journal of Clinical Psychiatry 77.12 (2016).

49. Kihara T., et al. “Galantamine modulates nicotinic receptor and blocks abeta-enhanced glutamate toxicity”. Biochemical and Biophysi-
cal Research Communications 325.3 (2004): 976-982.

50. Grossberg GT. “Cholinesterase inhibitors for the treatment of Alzheimer’s disease: getting on and staying on”. Current Therapeutic 
Research 64.4 (2003): 216-35.

51. Fergusson E and Howard R. “Donepezil for the treatment of psychosis in dementia with Lewy bodies”. International Journal of Geri-
atric Psychiatry 15.3 (2000): 280-281.

52. Almeida OP. “Tratamento da doença de Alzheimer: avaliação crítica sobre o uso de anticolinesterásicos”. Arquivos de Neuro-Psiquia-
tria 56.38 (1998): 688-696.

53. Shao D., et al. “Synthesis and evaluation of tacrine-E2020 hybrids as acetylcholinesterase inhibitors for the treatment of Alzheimer’s 
disease”. Bioorganic and Medicinal Chemistry Letters 14.18 (2004): 4639-4642.

54. Maelicke A and Albuquerque EX. “Allosteric modulation of nicotinic acetylcholine receptors as a treatment strategy for Alzheimer’s 
disease”. European Journal of Pharmacology 393.1-3 (2000): 165-170.

55. Keller C., et al. “Long-term effects of galantamine treatment on brain functional activities as measured by PET in Alzheimer’s disease 
patients”. Journal of Alzheimer’s Disease 24.1 (2011): 109-123.

56. Levin ED and Rezvani AH. “Development of nicotinic drug therapy for cognitive disorders”. European Journal of Pharmacology 393.1-
3 (2000): 141-146.

57. Kračmarová A., et al. “Possibility of Acetylcholinesterase Overexpression in Alzheimer Disease Patients after Therapy with Acetylcho-
linesterase Inhibitors”. Acta Medica 58.2 (2015): 37-42.

58. P Paoletti., et al. “NMDA receptor subunit diversity: impact on receptor properties, synaptic plasticity and disease”. Nature Reviews 
Neuroscience 14.6 (2013) 383-400.

59. Lipton SA. “Paradigm shift in neuroprotection by NMDA receptor blockade: memantine and beyond”. Nature reviews Drug discovery 
5.2 (2006): 160-170.

60. Vyklicky V., et al. “Structure, function, and pharmacology of NMDA receptor channels”. Physiological Research 63 (2014): 191-203.

Alzheimer’s Disease and the Main Aspects - Literature Review

423

https://www.ncbi.nlm.nih.gov/pubmed/28560308
https://www.ncbi.nlm.nih.gov/pubmed/28560308
https://www.ncbi.nlm.nih.gov/pubmed/28326120
https://www.ncbi.nlm.nih.gov/pubmed/28326120
https://www.ncbi.nlm.nih.gov/pubmed/7114305
https://www.ncbi.nlm.nih.gov/pubmed/7114305
https://www.ncbi.nlm.nih.gov/pubmed/26107053
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5181674/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5181674/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5328759/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5328759/
https://www.ncbi.nlm.nih.gov/pubmed/27780331
https://www.ncbi.nlm.nih.gov/pubmed/27780331
https://www.ncbi.nlm.nih.gov/pubmed/15541385
https://www.ncbi.nlm.nih.gov/pubmed/15541385
https://www.ncbi.nlm.nih.gov/pubmed/24944370
https://www.ncbi.nlm.nih.gov/pubmed/24944370
https://www.ncbi.nlm.nih.gov/pubmed/10713588
https://www.ncbi.nlm.nih.gov/pubmed/10713588
http://www.scielo.br/scielo.php?pid=S0004-282X1998000400029&script=sci_abstract&tlng=pt
http://www.scielo.br/scielo.php?pid=S0004-282X1998000400029&script=sci_abstract&tlng=pt
https://www.ncbi.nlm.nih.gov/pubmed/15324879
https://www.ncbi.nlm.nih.gov/pubmed/15324879
https://www.ncbi.nlm.nih.gov/pubmed/10771010
https://www.ncbi.nlm.nih.gov/pubmed/10771010
https://www.ncbi.nlm.nih.gov/pubmed/21157026
https://www.ncbi.nlm.nih.gov/pubmed/21157026
https://www.ncbi.nlm.nih.gov/pubmed/10771007
https://www.ncbi.nlm.nih.gov/pubmed/10771007
https://www.ncbi.nlm.nih.gov/pubmed/26455564
https://www.ncbi.nlm.nih.gov/pubmed/26455564
https://www.ncbi.nlm.nih.gov/pubmed/23686171
https://www.ncbi.nlm.nih.gov/pubmed/23686171
https://www.ncbi.nlm.nih.gov/pubmed/16424917
https://www.ncbi.nlm.nih.gov/pubmed/16424917
https://www.ncbi.nlm.nih.gov/pubmed/24564659


Citation: André Eduardo de Almeida Franzoi., et al. “Alzheimer’s Disease and the Main Aspects - Literature Review”. EC Neurology 10.5 
(2018): 412-425.

61. De Felice FG., et al. “Inhibition of Alzheimer’s disease beta-amyloid aggregation, neurotoxicity, and in vivo deposition by nitrophe-
nols: implications for Alzheimer’s therapy”. FASEB Journal 15.7 (2001): 1297-1299. 

62. Louzada PR., et al. “Taurine prevents the neurotoxicity of beta-amyloid and glutamate receptors agonists: activation of GABA recep-
tor and possible implications for Alzheimer’s disease and other neurological disorders”. FASEB Journal 18.3 (2004): 511-518. 

63. Zhang Z., et al. “Clinical efficacy and safety of huperzine Alpha in treatment of mild to moderate Alzheimer disease, a placebo-con-
trolled, double-blind, randomized trial”. Zhonghua Yi Xue Za Zhi 82.14 (2002): 941-944.

64. De Felice FG., et al. “Targeting the neurotoxic species in Alzheimer’s disease: inhibitors of Abeta oligomerization”. FASEB Journal 
18.12 (2004): 1366-1372. 

65. Pohanka M. “The perspective of caffeine and caffeine derived compounds in therapy”. Bratislava Medical Journal 116.9 (2015): 520-
530.

66. Antonsdottir IM., et al. “Advancements in the treatment of agitation in Alzheimer’s disease”. Expert Opinion on Pharmacotherapy 
16.11 (2015): 1649-1656. 

67. Moraros J., et al. “The association of antidepressant drug usage with cognitive impairment or dementia, including Alzheimer disease: 
A systematic review and meta-analysis”. Depression and Anxiety 34.3 (2017): 217-226.

68. Tune LE. “Depression and Alzheimer’s disease”. Depress Anxiety 8.1 (1998): 91-95.

69. Moore AH and O’Banion MK. “Neuroinflammation and anti-inflammatory therapy for Alzheimer’s disease”. Advanced Drug Delivery 
Reviews 54.12 (2002): 1627-1656.

70. Tuppo EE and Arias HR. “The role of inflammation in Alzheimer’s disease”. The International Journal of Biochemistry and Cell Biology 
37.2 (2005): 289-305. 

71. Ginter E., et al. “Novel potential for the management of Alzheimer disease”. Bratislava Medical Journal 116.10 (2015): 580-581.

72. Abushouk AI., et al. “Bapineuzumab for mild to moderate Alzheimer’s disease: a meta-analysis of randomized controlled trials”. BMC 
Neurology 417.1 (2017): 66.

73. Prudic J and Sackeim HA. “Electroconvulsive therapy for mood disorders”. Current Reviews in Mood and Anxiety Disorders 1.3 (1997): 
177-88.

74. Sankar T., et al. “Deep Brain Stimulation for Disorders of Memory and Cognition”. Neurotherapeutics 11.3 (2014): 527-534.

75. Natarajan S., et al. “Plants traditionally used in age-related brain disorders (dementia): an ethanopharmacological survey”. Pharma-
ceutical Biology 51.4 (2013): 492-523. 

76. Hügel HM. “Brain Food for Alzheimer-Free Ageing: Focus on Herbal Medicines”. Advances in Experimental Medicine and Biology 863 
(2015): 95-116.

77. Jelcic N., et al. “Effects of lexical-semantic treatment on memory in early Alzheimer’s disease: an observer-blinded randomized con-
trolled trial”. Neurorehabil Neural Repair 26.8 (2012): 949-956.

78. Egan M., et al. “Methods to enhance verbal communication between individuals with Alzheimer’s disease and their formal and infor-
mal caregivers: a systematic review”. International Journal of Alzheimer’s Disease 2010 (2010).

79. Bier N., et al. “Alzheimer’s disease: a comparison of learning methods and their underlying mechanisms”. Neuropsychological Reha-
bilitation 18.3 (2008): 343-371.

Alzheimer’s Disease and the Main Aspects - Literature Review

424

https://www.ncbi.nlm.nih.gov/pubmed/11344119
https://www.ncbi.nlm.nih.gov/pubmed/11344119
https://www.ncbi.nlm.nih.gov/pubmed/15003996
https://www.ncbi.nlm.nih.gov/pubmed/15003996
https://www.ncbi.nlm.nih.gov/pubmed/12181083
https://www.ncbi.nlm.nih.gov/pubmed/12181083
https://www.ncbi.nlm.nih.gov/pubmed/15333579
https://www.ncbi.nlm.nih.gov/pubmed/15333579
https://www.ncbi.nlm.nih.gov/pubmed/26435014
https://www.ncbi.nlm.nih.gov/pubmed/26435014
https://www.ncbi.nlm.nih.gov/pubmed/26159445
https://www.ncbi.nlm.nih.gov/pubmed/26159445
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5347943/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5347943/
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291520-6394%281998%298%3A1%2B%3C91%3A%3AAID-DA14%3E3.0.CO%3B2-M
https://www.ncbi.nlm.nih.gov/pubmed/12453679
https://www.ncbi.nlm.nih.gov/pubmed/12453679
https://www.ncbi.nlm.nih.gov/pubmed/15474976
https://www.ncbi.nlm.nih.gov/pubmed/15474976
https://www.ncbi.nlm.nih.gov/pubmed/26531866
https://www.ncbi.nlm.nih.gov/pubmed/28376794
https://www.ncbi.nlm.nih.gov/pubmed/28376794
https://www.ncbi.nlm.nih.gov/pubmed/24777384
https://www.ncbi.nlm.nih.gov/pubmed/23336528
https://www.ncbi.nlm.nih.gov/pubmed/23336528
https://www.ncbi.nlm.nih.gov/pubmed/26092628
https://www.ncbi.nlm.nih.gov/pubmed/26092628
https://www.ncbi.nlm.nih.gov/pubmed/22460609
https://www.ncbi.nlm.nih.gov/pubmed/22460609
https://www.hindawi.com/journals/ijad/2010/906818/
https://www.hindawi.com/journals/ijad/2010/906818/
https://www.ncbi.nlm.nih.gov/pubmed/18569747
https://www.ncbi.nlm.nih.gov/pubmed/18569747


Citation: André Eduardo de Almeida Franzoi., et al. “Alzheimer’s Disease and the Main Aspects - Literature Review”. EC Neurology 10.5 
(2018): 412-425.

80. Ng QX., et al. “Doll therapy for dementia sufferers: A systematic review”. Complementary Therapies in Clinical Practice 26 (2017): 
42-46.

81. Zhou J., et al. “The effectiveness and safety of acupuncture for patients with Alzheimer disease: a systematic review and meta-analy-
sis of randomized controlled trials”. Medicine (Baltimore) 94.22 (2015).

82. Sano M., et al. “A controlled trial of selegiline, alpha-tocopherol, or both as treatment for Alzheimer’s disease”. New England Journal 
of Medicine 336.17 (1997): 1216-1222.

83. Ng QX., et al. “Clinical use of curcumin in depression: A meta-analysis”. Journal of the American Medical Directors Association 18.6 
(2017): 503-508.

Volume 10 Issue 5 May 2018
©All rights reserved by André Eduardo de Almeida Franzoi., et al.

Alzheimer’s Disease and the Main Aspects - Literature Review

425

https://www.sciencedirect.com/science/article/pii/S1744388116301888
https://www.sciencedirect.com/science/article/pii/S1744388116301888
https://www.ncbi.nlm.nih.gov/pubmed/26039131
https://www.ncbi.nlm.nih.gov/pubmed/26039131
https://www.ncbi.nlm.nih.gov/pubmed/9110909
https://www.ncbi.nlm.nih.gov/pubmed/9110909
https://www.ncbi.nlm.nih.gov/pubmed/28236605
https://www.ncbi.nlm.nih.gov/pubmed/28236605

	_GoBack

