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Abstract: The biochemical basics of Alzheimer’s disease 

are considered in the article at the level of neurotoxic 

amyloid level and the prevention measures, which may 

decrease the risks of Alzheimer’s disease. 
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I. INTRODUCTION 

 

Neurodegenerative and neuropsychiatric progressive 

disorders of the brain were discovered at the beginning of the 

last century, in a German woman Augusta D. in 1901. In 1906 

this disease was described by German psychiatrist Alois 
Alzheimer and in his honor E. Krepelin called it Alzheimer's 

disease in 1910. 

 

II. LITERATURE REVIEW 

 

About 25 years ago an opinion was expressed to mark 

dementia at the earliest age that Alzheimer's disease (AD) was 

due to insufficiency of central cholinergic system. This was 

confirmed by: 1) the significant disorders were revealed at the 

level of cholinergic neurons. The light forms of Alzheimer's 

disease were revealed in old-aged people; 2) The cognitive 

function of the patients was noticeably improved under the 
impact of pharmacological compounds of cholinergic type; 3) 

Cholinesterase inhibitors have been found to be particularly 

important for the treatment of Alzheimer's disease. According 

to the latest investigations, along with acetylcholine the other 

neurotransmitters also take an active participation in 

Alzheimer's disease. It should be noted that at present in the 

USA more than 1 million dollars are spent for the diagnostics, 

treatment and institutional supervision of Alzheimer's disease. 

During the last 5 years the number of people suffering from 

Alzheimer’s disease has exceeded 5 million. It is assumed that 

by 2030 this index will exceed 7 million, and by 2050 – 16 
million, accordingly the mortality rate will significantly 

increase [1-3]. 

 

Alzheimer’s disease may be determined genetically, or 

evoked by family and ecological reasons (sporadic). 15% of 

Alzheimer’s disease has a family character 

(heredodegenerative type) and over the last 5 years has been 

progressively developed; this is due to a massive death of 

neurons in frontal, temporal and parietal lobes of the big 

hemispheres [ 9, 16, 23]. Two histopathological correlates 

characteristic of this disease are noted: the so-called senile 

plaques containing the substances of amorphic amyloid type 
and the accumulation of thickened fibrillar components 

condensed as glomerulus in the neurons (Alzheimer's neuro 

fibrous glomerulus). In some cases the above-said 
histopathological changes develop in parallel with older age. 

Alzheimer’s disease very often and relatively earlier is formed 

in the patients with Down syndrome, which indicate the 

generic defect of the 21 chromosome in the formation of 

neurodegenerative condition. The family cases are due to the 

mutation of the 14th chromosome. It has been established that 

the existence of lipoprotein E4 (along with allelic gene E4) 

enhances the risk of Alzheimer’s disease development. 

 

One of the first clinical signs of this disease is memory 

impairment as a result of the damages to the cortex and 
hippocampus. Very often the apoptosis is actively involved in 

the process, an intensive accumulation of amyloids and the 

surplus of β-peptides (AB) are observed. AB is formed from a 

precursor protein of large-sized amyloid (APP), the gene of 

which resides in the 21st chromosome [7, 23]. Two different 

genes and protein presenelin [6], causing Alzheimer’s disease 

have been separated. The latter must be involved in the 

transport and decay of APP. The precursor of amyloid APP 

appears to be an izoform transmembranous protein. As a result 

of its decay, the insoluble forms are obtained, while under the 

action of α-secretase a soluble fragment sAPPα is received. 

AB is partially presented in it. The separation of AB from 
APP takes place by means of β–and α- secretase [24]. The 

negative impact of AB on the brain mainly is due to their 

neurotoxic nature. One of the causing reasons of Alzheimer’s 

disease is considered to be EY gene, coding apolipoprotein 

(apo-EY), which resides in the 19th chromosome. Its 

predominant risk-factor is APO-E4. By the impact of the latter 

the transport of cholesterol, causing atherosclerosis, though 

the correlation between the activity of APO-E4 and 

psychonervous disorders has not been revealed [5, 13, 26, 29]. 

 

There is other opinion, according to which Alzheimer’s 
disease may be induced by the viruses, the surplus of 

aluminum ions, a low level of choline acetyltransferase 

synthesizing acetylcholine [21. AD is related with 

inflammatory processes, which is confirmed by the 

involvement of cytokine TNF-α in the inflammatory 

processes. As compared to other cytokines, TNF-α more 

strongly activates microglial cells, connected to the nervous 

axon nodes and the secretion of TNF-α from microglia. The 

latter promotes the creation of free radicals and oxidative 

damage to nervous cells [20]. Finally, in conditions of AD, the 

neuronal cells die as a result of apoptosis enhancement [19]. 

At the first stage, by means of IL-1 the synthesis of amyloids 
and TNF-α from the precursor protein APP is activated. In 
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parallel, IL-1 and TNF-α activate the synthesis of α1- 

antichymotrypsin (AC-T), which is critical in the origin of β–
amyloid fibrils. Under the impact of the induction of free 

radicals and the synthesis of toxic glutamate also enhance, and 

as a result, the self-destruction of cells by apoptosis is 

observed under the action of β–amyloid, TNF- α, toxic 

glutamate and free radicals [10, 19]. 

 

Although neuropathological studies showed that early-

onset Alzheimer’s disease (EAD) and mild dementia were 

indistinguishable, the clinical studies suggested that EAD and 

late-onset Alzheimer’s disease (LAD) were cognitively 

distinct. The EAD and LAD groups did not differ according to 

dementia or the most cognitive variables. As compared to 
EAD, the LAD group had worse functional responsibilities 

and motor-executive functions. These differences disappeared, 

when age differences were taken into account. We conclude 

that Alzheimer’s disease is a clinically heterogeneous 

disorder, the manifestations of which can vary with age onset. 

These differences indicate the age-related vulnerabilities in 

this disease [14]. Attention has attracted the fact that at 

Alzheimer’s disease, the memory impairment is controlled by 

ApoE (apo-protein E) gene, by the action of which the 

biosynthesis of that protein is regulated that conditions 

homeostasis of lipids in the brain. At AD, Apo 2, Apo 3 and 
Apo 4 were especially strong risk-factors of dementia and 

amentia, which condition the accumulation of β–amyloids in 

the brain and the activation of Alzheimer’s disease. 

 

At Alzheimer’s disease, the pre- and postsynaptic 

proteins of the neuron were specially studied: 3 vesicular 

proteins (synaptotagmin, synaptophysin, Rab 3A), 2 proteins 

of synaptic membrane (Gap 43, synaptobrevin), and 2 

postsynaptic proteins (neurogranin, synaptopodine). At AD, 

the above-mentioned proteins significantly decreased in older 

people, as compared to healthy people, which especially 

clearly were revealed in the frontal cortex. It has been 
established that synaptic protein p35 in the associated 

condition with syntaxin I and p58 specifically interacts with 

pre-synaptic channels and SNARE proteins, and actively 

participates in calcium dependent neurotransmitters in 

exocytosis. As it has been revealed, all this is related to 

synapse pathogenesis at a level of synapse vesicles. As 

compared to the control, at early onset of Alzheimer’s disease 

(EAD), the content of proteins in the synaptic vesicles of 

frontal cortex reduces by 30-70%, while at late onset of 

Alzheimer’s disease (LAD) – by 82-88% and in the 

hippocampus – by 22-82%. 
 

Genetic disorders appear to be the highest genetic factor 

of Alzheimer’s disease. It has been established that if genetic 

disorders appear to be the reason for this disease in 80% of 

12.000 pairs of twins, and if one of the twins is diagnosed with 

Alzheimer’s disease, then in 55% of cases his/her partner 

sooner or later will be diagnosed with this disease.  A lot of 

pharmaceutical companies are interested to create a 

medication for the treatment of Alzheimer’s disease, though, 

despite some achievements, there are no serious successes up 

today. Recently information on the use of green tea for the 
treatment of Alzheimer’s disease has been reported. There is 

an opinion that medicinal properties of green tea are due to an 

excess amount of polyphenols, as antioxidants, in tea leaves. 

In 2005 an interesting article was published about the retention 

of Alzheimer’s disease development by the action of β-

secretase (BACEI). It has been shown that by the action of β- 

secretase, as a result of the decay of amyloid precursor protein 

the insoluble proteins are accumulated in the brain and 

amyloid plaques are created. Proceeding from the above-

mentioned, the authors considered perspective to retain the 

action of BACEI for the treatment of AD. For this aim a 

modified small interfering RNA - an inhibitor of BACEI 
coding genes - was administered into the brain by lentivirus. It 

has been shown that during one month after the treatment with 

lentivirus, the mice with memory loss practically recover the 

ability to solve a labyrinth task and the memory improves. In 

parallel, a new neurophysiological technology was developed 

for early diagnostics of Alzheimer’s disease. It has been 

shown that out of 60 completely healthy people only 6 have 

dementia, who before the Alzheimer’s disease during 

magnetic resonance scans of the brain show a low 

physiological activity in temporal and parietal lobes. 

 
It has been shown that β-amyloid peptide has a central 

role in the pathogenesis of Alzheimer’s disease. Amyloid 

plaques which are mainly composed of β-amyloid peptide, 

gradually rouse in the brain of AD patients. The therapeutic 

strategies included reducing β- amyloid levels by inhibiting 

the enzymes, called β- and -secretase (BACE1, BACE2). 

The latter inhibits the generation of amyloids from APP. 

BACE1 and BACE2 appear to be the important enzymes for 

the protection of patients with AD [4]. The retention of 

Alzheimer’s disease development is possible by the inhibition 

of enzyme β- secretase (BACEI), under the action of which 

the creation of insoluble β-neurotoxic amyloid plaques takes 
place in the brain. Based on the above, the use of β-secretase 

inhibitor for the treatment of Alzheimer’s disease is 

considered to be promising. The experiments continue in this 

direction [25]. Based on the other methodological approaches, 

the changes in the sizes of brain structural formations attract 

attention in the people, suffering from Alzheimer’s disease. 

In particular, it has been noted that the hippocampus size 

significantly decreases in the people suffering from 

Alzheimer’s disease. Based on the above-said, it becomes 

possible to assume the expected disease preliminary and to 

carry out preventive measures, according to the sizes of brain 
structures [27]. According to the newest data, an inhibitory 

vaccine against Alzheimer's disease has already been created 

in Japan [12, 15, 22]. Professor of Kyoto University in Japan 

J. Nishimoto discovered protein gumanin, which inhibits the 

development of Alzheimer’s disease [17]. The results of 

immunotherapy researches for the treatment of Alzheimer’s 

disease have caused a special interest [28]. According to the 

authors, the results of preliminary studies seem to be very 

promising for the treatment of Alzheimer’s disease. The 
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vaccine was tested on the genetically modified mice that were 

prone to Alzheimer's disease. The test has a great success. A 
virus that carries the β amyloid synthesizing gene was 

involved in the vaccine. The idea of creating this vaccine was 

to strengthen the immune system with it, which would be 

directed to get the information on harmful proteins, causing 

Alzheimer’s disease and to destroy them. 

 

As has been shown under the influence of this vaccine 

the accumulations of amyloid protein significantly decrease in 

the brain. The full normalization of learning ability of a rat 

took place after 3 months of treatment. Unfortunately, now it 

is difficult to make a serious conclusion, as several years ago 

in England during the treatment with this vaccine several 
patients participating in the experiment died with 

encephalomyelitis. Dr. Randall Bateman – a researcher from 

the Washington University in St. Louis made a blood test 

public that could reveal Alzheimer’s disease before a patient 

manifested physical symptoms. After this, Japanese and 

Australian team of scientists published a study on a blood test 

that could detect Alzheimer’s disease with 90% accuracy [12, 

15]. At Alzheimer’s disease, when the memory is destroyed, a 

nerve growth factor is often administered into the brain for the 

treatment of patients [18], and as a result, the memory and 

information reproduction significantly improve. Alzheimer’s 
disease is rarely found in the population of Nigeria. Naturally, 

the scientists got interested in this fact. As it turned out, in 

Nigeria the food vegetables are rich of anticholinesterase 

substances, which inhibit the activity of enzyme 

acetylcholinesterase and at the expense of the accumulation of 

acetylcholine - the excitatory neurotransmitter - the  neurons 

and neuronal ensembles remain in an active condition. 

 

Out of the 22 plants spread in Nigeria, the extract of root 

crust of Spondias mombin inhibits acetylcholinestarase by 

83.94%, Callophinophyllum inophyllum – by 58.52%, the 

leaves of C. jagus – by 74.25%, the leaves of stem bark of 
Combretum molle – by 90.42 and 88.13%, respectively. 

Based on it, the scientists conclude that to take the above-said 

plants as food or as ingredients should be considered as one of 

the prerequisites for the prevention of Alzheimer’s disease [8]. 

By means of tomography it has been established that the 

structural disorders are especially sharply expressed in the 

brain specific areas of people suffering from Alzheimer’s 

disease, as compared to healthy ones. Recently the researchers 

have focused on the levels of nicotineamidemononucleotide 

adenylyl transferase 2 (NMNAT2), which is known to produce 

adenine dinucleotide (NAD). The latter protects the brain from 
oxidative stress, triggered by the excess of nerve cell activity. 

Based on their analysis, the researchers found that adults, who 

had NMNAT2 higher levels in the brain, were less likely to 

have experienced cognitive decline; the individuals with lower 

levels of this enzyme were more likely to have had dementia 

[11]. It’s true that today there is no real possibility for the 

treatment of Alzheimer, but the specialist of psycho- and 

music therapy express their opinion that reading books, 

playing chess, solving crosswords and puzzles, learning 

foreign languages, playing musical instruments, and other 

activities significantly enhance the activity of neurons and 
neuronal ensembles. It is impossible to leave the nervous 

system in the hypokinetic state for a long time, because the 

neurons and neuronal ensembles, deprived of biological 

signals, lose the synapses and die [3, 4]. Taking vegetables 

and fruit, rich in vitamins is also useful for the brain neurons 

[2]. Be optimistic, avoid aggressive social environment and 

isolated life. The stress appears to be one of the risk-factors, 

activating Alzheimer’s disease. It should be noted that joyful 

life is better, than medications. 

 

Recently medicine workers offer us the medication 

piribedil, activating dopaminergic, and noradrenergic systems 
in the treatment of people suffering from Alzheimer’s disease. 

Under its action the memory and the concentration of the 

attention to the perceived material significantly improve. For 

the improvement of blood circulation in the brain the 

medications – pentoxifyline and vinpocetine – the inhibitors of 

phosphodiesterase are also used, by means of which a vascular 

expansion takes place and blood rheological properties 

improve. The blockers of calcium channels are also widely 

used. A standard extract of Ginkgo biloba, α-adrenoblocker 

nicergoline, peptidergic amino acids, etc. are proposed for the 

treatment of moderate dementia, however, still there are no 
real therapeutic drugs. Using the proposed preparations only a 

partial improvement of dementia is possible. Probably, the 

patients themselves should also act, avoid external stimuli, 

strengthen their social activities and prevent a long-term stay 

of neurons and nerve ensembles in the hypokinetic state. 

 

III. CONCLUSION 

 

The reasons of Alzheimer’s disease and the issues of its 

treatment and prevention by the use of modern technologies 

are considered in this article. 
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