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Abstract 
In this study, the assessment of amyloid plaques in the nervous system of Alzheimer's patients has been 

investigated. Alzheimer's disease is the most common cause of dementia and is associated with high mortality in 

the elderly. In the current study, by reviewing more than 70 articles and searching for the words amyloid 

plaques, nervous system, Alzheimer's, non-drug treatments, it was concluded that swelling is caused by the 

accumulation of lysosomes. Lysosomes are small garbage bag-like compartments made by cells to break down 

waste products and hold them until they can be eliminated. These lysosomes attach to spherical structures along 

the axons of brain cells. These swellings are thought to disrupt the ability of brain cells to conduct electrical 

signals that are essential for forming and consolidating memories. Today, 47 million people worldwide are 

suffering from this disease, 13% of people over 65 years old and 45% of people over 85 years old are in this 

group. It is predicted that by 2050, one person will be diagnosed with this disease every 33 seconds and the total 

number of new cases will reach one million people every year. The main (and now controversial) hypothesis is 

that amyloid plaques (protein deposits) in the brain play a major role in the development of this disease; But the 

drugs that target these plaques have given uncertain results in clinical trials. Amyloid beta is a protein of 36 to 

43 peptides and the main builder of amyloid plaques found in the brains of people with Alzheimer's disease. 

Also, the results showed that a protein called PLD3 (the protein encoded by the PLD3 gene) is highly expressed 

in globular proteins. Mice engineered to lack the PLD3 gene did not produce lysosome accumulation and had 

less swelling on their neurons. High levels of PLD3 occasionally lead to lysosomal swelling even in healthy 

mice. However, it was more pronounced in globular proteins located near amyloid plaques in Alzheimer's mice, 

indicating that the process of swelling is associated with amyloid plaques. 
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Introduction   
Although the cause of Alzheimer's disease has not been fully identified, the amyloid cascade hypothesis seems 

to be the main cause of this disease [1-3]. It is believed that the imbalance between the production and clearance 

of amyloid beta proteins in the brain and the subsequent disruption of synaptic function and degeneration of 

neurons is the main cause of progressive and irreversible memory impairment and affects the power of speech, 

personality and cognition [4]. 

 

A newly published study suggests that this condition may be directly linked to circadian rhythms. This finding 

may lead to a new preventative treatment, one that this time might actually work. Jennifer Hurley of Rensselaer 

Polytechnic Institute, who led the study, said in a press release that it may be possible to understand how our 

circadian rhythm can regulate cell-surface heparin levels to control the build-up of amyloid beta led to the 

development of a new treatment that reduces the symptoms of Alzheimer's disease as well as other inflammatory 

diseases [5]. Their study showed that the immune cells responsible for clearing a key protein that accumulates in 

the brains of Alzheimer's patients operate in accordance with daily circadian rhythms, the same 24-hour cycles 

that control many elements of human physiology [6-8]. 

 

This key finding may lead to a potential explanation for the link between Alzheimer's disease and disruption of a 

person's sleep cycle [9], as previous studies have shown that sleep disturbances can be early signs of 

Alzheimer's, starting years before symptoms appear, and a sign of higher risk. The new study evaluated the 

activity of immune cells responsible for clearing proteins called amyloid beta, which build up as plaques in the 

brains of people with Alzheimer's [10-12]. Scientists have discovered that immune cells clear "Amyloid-beta" in 

a cycle determined by the circadian rhythm. Any defect in this rhythm leads to the disappearance of this daily 
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cycle, resulting in an increase in the accumulation of dangerous "Amyloid-beta" proteins in the brain. Therefore, 

the scientists deduced that there is a molecular mechanism that is potentially responsible for the connection 

between Alzheimer's disease and circadian rhythms and plays a key role in the development of this disease [13-

15]. Amyloid beta, abbreviated as "Aβ" or "Abeta", is a 36 to 43 amino acid peptide and the main constituent of 

amyloid plaques found in the brains of people with Alzheimer's disease. These peptides are derived from 

"amyloid-beta precursor protein" (APP), which is broken down by "Beta-secretase 1" and "Gamma-secretase" 

enzymes, and amyloid-beta is obtained. Aggregation of amyloid beta molecules forms a type of flexible soluble 

oligomer that can be found in various forms [16-18]. It is now believed that some misfolded oligomers, called 

"Seeds" or "Microbeads," cause another amyloid-beta molecule to miss fold, and a chain reaction similar to that 

seen in prion infections occurs [19]. These oligomers are toxic to nerve cells. Another protein involved in the 

development of Alzheimer's disease, which is called "Tau protein", forms prion-like misfolded oligomers, and 

there is even evidence that misfolded amyloid beta can cause tau protein to fold and miss fold [20-22]. 

According to a 2013 study, it is possible that the origin of the amyloid-beta precursor protein is very ancient and 

dates back to the early Domian period [23]. The research is still in its early stages, but the findings already show 

the potential. If the daily clearance of "Amyloid beta" proteins can be maintained and stabilized, patients will be 

less likely to develop this disease, or at least avoid experiencing more severe symptoms [24]. 

 

Amyloid plaques are composed of the accumulation of amyloid beta proteins, which are derived from a parent 

protein called amyloid precursor protein [25]. Three types of secretase enzymes (alpha, beta and gamma) break 

down the amyloid precursor protein into soluble components. In case of inappropriate breakdown of this protein 

by beta and gamma secretase enzymes, insoluble beta amyloid proteins are formed [26], which accumulate in 

the brain and lead to the formation of amyloid plaques, brain toxicity and cell death. Intra neuronal interwoven 

filaments consist of filaments containing the phosphorylated form of tau proteins [27]. Tau proteins naturally 

contain phosphate molecules [28]. In Alzheimer's disease, these proteins are excessively phosphorylated and this 

leads to their twisting around each other and the formation of insoluble tangles, and as a result of this, the 

presence of macrophages and mononuclear cells in the cerebral cortex and the activation of microglia in the 

parenchyma [29]. Dementia and atrophy of the frontal-temporal cortex follows. Although neuropathology 

experts believe that amyloid plaques and inter-neuronal entwined fibers are the most important cause of 

Alzheimer's disease [30], there are other predisposing factors that will be discussed below; 

 

➢ In some families, genetic mechanisms have been identified for the occurrence of this disease, among 

which we can refer to the e-4 allele of Apo lipoprotein E [31]. Apo lipoprotein E plays an important 

role in breaking down and cleaning the amyloid precursor protein, and it seems that e-4 carriers do not 

have the necessary ability to clean the products resulting from the breakdown of this main protein [32], 

and as a result, the production and accumulation of beta proteins in the body increases [33]. 

➢ Inflammation of the nerve is an important factor as the cause of the disease as well as the result of the 

disease. Probably, the production of plaques and interwoven threads occurs to some extent in 

connection with the inflammatory process caused by aging [34]. The production of plaques and 

interwoven threads causes inflammation and accelerates the formation of subsequent plaques and 

deterioration of cognition [35]. 

I 

n the current study, by reviewing more than 70 articles and searching for the words amyloid plaques, nervous 

system, Alzheimer's, non-drug treatments, it was concluded that swelling is caused by the accumulation of 

lysosomes. Lysosomes are small garbage bag-like compartments made by cells to break down waste products 

and hold them until they can be eliminated. These lysosomes attach to spherical structures along the axons of 

brain cells. These swellings are thought to disrupt the ability of brain cells to conduct electrical signals that are 

essential for forming and consolidating memories. 
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Figure 1. Flow chart of included subjects 

 

Acquired risk factors 

In a third of the known cases of the disease, in a statistical analysis, factors such as diabetes, high blood 

pressure, obesity [36], physical inactivity [37], depression [38], smoking [39], and low education level are 

modifiable risk factors that predispose a person to Alzheimer's disease [40]. have been reported. Different 

genetic and acquired factors can increase the risk of Alzheimer's disease, among which we can mention lipid 

disorders, cerebrovascular disease, changes in sugar metabolism, and brain trauma [41-43]. Many of these risk 

factors are more related to the occurrence of Alzheimer's when they occur in middle age. Strict management of 

vascular factors in middle age is a key strategy to reduce the risk, progression and severity of Alzheimer's 

disease and other forms of dementia [44]. 

 

High blood pressure 

In cross-sectional studies and long-term cohort studies, high blood pressure in middle age is always associated 

with the risk of Alzheimer's disease and dementia. This risk is caused by cerebrovascular diseases and the long-

term effect of high blood pressure, and this risk increases in the presence of diabetes and smoking. This 

relationship is stronger in women than in men, although this is not true in all cases. Arterial stiffness and blood 

pressure fluctuations play an important role in the relationship between blood pressure and the risk of 

Alzheimer's disease [45]. Arterial stiffness increases with age and blood pressure levels, diabetes and smoking. 

In a case cohort study, arterial stiffness (independent of blood pressure level and Apo lipoprotein E genotype) 

was directly associated with amyloid-beta plaque deposition. While observational studies show that 

hypertension treatment reduces the risk of dementia, clinical trials of hypertension treatment do not always 

report a reduction in this risk, but it is noteworthy that most of these trials have examined short-term outcomes 

and Long-term treatment of high blood pressure (especially in middle age) may alter the risk of developing 

Alzheimer's disease later in life [46]. 

 

Fat disorders 

Although some epidemiological studies have suggested a relationship between the level of total cholesterol and 

low-density lipoprotein cholesterol with the risk of Alzheimer's disease, these studies are difficult to interpret 

[47]. Low-density lipoprotein cholesterol in the peripheral blood does not have the ability to cross the blood-

brain barrier unless this barrier is damaged by factors such as vascular diseases. Most of the cholesterol in the 

brain is made by stellate cells and neurons and is supplied to brain cells by high-density lipoprotein, and low-

density lipoprotein cholesterol in the brain is either very little or absent [48]. However, observational data 
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support an association between total cholesterol and low-density lipoprotein cholesterol levels and the risk of 

Alzheimer's disease [49]. 

 

In a long-term cohort study, there was a three-fold increase in the risk of Alzheimer's disease in middle-aged 

patients with high total cholesterol levels, with a mean age of approximately 50 years, independently of Apo 

lipoprotein E genotype, education level [50], smoking, and alcohol consumption [51]. Regarding the 

relationship between total blood cholesterol levels in old age and the possibility of Alzheimer's disease, there are 

conflicting data available, and in some studies, there is a direct relationship, in some studies, an inverse 

relationship between these two variables, and in some studies, there is no clear relationship [52]. Also, in 

Alzheimer's patients, increased levels of total cholesterol and low-density lipoprotein cholesterol have been 

associated with more cognitive disorders [53]. It is thought that cholesterol in the brain increases the risk of 

Alzheimer's disease by increasing the formation or deposition of amyloid beta proteins or by affecting other 

non-amyloid factors such as cerebrovascular problems, local inflammation and the metabolism of tau proteins. 

Based on these data, research has led to the use of blood cholesterol-lowering drugs to prevent Alzheimer's 

disease [54]. Randomized trials have not been successful in proving the protective effects of statin drugs on 

cognition in cardiovascular patients or in people at high risk of cardiovascular disease. Oral statin drugs have 

not had a positive effect in reducing the rate of cognitive decline in patients with mild-moderate Alzheimer's 

disease [55]. 

 

Cerebrovascular diseases 

This group of diseases is associated with Alzheimer's disease, and the simultaneous presence of Alzheimer's 

disease with vascular problems is called mixed dementia. Cerebral small vessel diseases are more common in 

old age and are related to factors such as high blood pressure, diabetes, smoking, obesity, low physical activity, 

and lipid disorders [56]. Decreased blood flow before the deposition of amyloid beta protein has been shown in 

Alzheimer's mouse models, and human studies confirm the accumulation of amyloid proteins as a result of their 

clearance disorder. In a cohort case study, it was shown that decreased cerebral blood flow and white matter 

disorders were associated with an increased risk of Alzheimer's disease [57]. In autopsies performed on patients 

with Alzheimer's disease, vascular pathology is found in 35-50% of patients with Alzheimer's disease. On the 

other hand, one third of patients with a definitive diagnosis of vascular dementia at autopsy show disorders 

related to Alzheimer's disease [58]. If the pathological findings do not confirm Alzheimer's disease, the presence 

of large strokes and lacunas with a higher probability can confirm the diagnosis [59]. 

 

The genotype e-4 of Apo lipoprotein E is associated with an increased risk of Alzheimer's disease and 

cardiovascular problems [60]. In one study, in Apo lipoprotein E allele-4 carriers, the severity of coronary artery 

disease was clearly related to the increased density of neurological-pathological findings of Alzheimer's disease. 

In another study, the association of the e-4 allele of Apo lipoprotein E with capillary changes in the subcortical 

area in patients with Alzheimer's disease was proven [61], but these changes were not in favor of extensive 

cerebrovascular damage. Cerebrovascular disease is associated with worse cognitive function in patients with 

Alzheimer's disease, and clinical-pathological studies show that these diseases reduce the threshold of dementia 

in patients diagnosed with Alzheimer's disease [62]. 

 

Medicines 

Many studies have confirmed the existence of a relationship between the use of different drug categories such as 

benzodiazepine drugs, drugs with anticholinergic effects or side effects, antihistamine drugs and opioid drugs 

and the occurrence of cognitive disorders in the elderly. But in most cases, it has been mentioned that these 

effects are transient and reversible. Long-term exposure to these drugs has been associated with an increased 

risk of Alzheimer's disease and other types of dementia in many studies [63]. These studies also state that the 

cognitive effects caused by drugs may not be reversible in some patients, or that this long-term exposure may 

cause the progression of Alzheimer's disease from the asymptomatic or initial stage of symptoms to the 

symptomatic stage. Some of these types of drugs are mentioned below [64]. 

 

Benzodiazepine drugs 

Conflicting data are available regarding the relationship between the use of this drug class and the risk of 

dementia. In a case-control study including 2000 elderly people, after adjusting for several intervening variables 

such as anxiety, depression and insomnia, receiving benzodiazepine drugs for more than 180 days was 

associated with an increased risk of Alzheimer's disease by 1.5 times, on the other hand, the relationship dose-

response, an increase in the rate of complications with an increase in the duration of receiving the drug and an 

increase in the incidence of complications with an increase in the half-life of the drug were also reported [65]. It 

is possible that benzodiazepine drugs are used to treat the early symptoms of Alzheimer's disease. Therefore, the 
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researchers set the condition of entering the study on people who have been prescribed this drug class at least 5 

years before the diagnosis of Alzheimer's disease. Other large studies failed to show a link between long-term 

use of benzodiazepines and the occurrence of dementia [66]. 

 

Drugs with anticholinergic effects or side effects 

In a prospective study, including a seven-year review of more than 3400 elderly patients who did not have 

dementia at the beginning of the study, high cumulative doses of anticholinergic drugs increased the risk of 

dementia. The most common anticholinergic drugs used by patients included tricyclic antidepressants, first-

generation antihistamines, and anti-muscarinic effective in the bladder [67]. 

 

Proton pump inhibitors 

As with benzodiazepines, there are conflicting data regarding the relationship between the use of this class of 

drugs and the risk of dementia. At least two studies have reported a clear relationship between the use of this 

drug class and the incidence of dementia. In a prospective cohort study including 73,000 patients aged 75 years 

or older who did not have dementia at baseline, regular use of hydrogen pump inhibitors was associated with an 

increased risk of dementia after adjusting for confounding variables including age [68], sex, depression, stroke, 

heart diseases and the simultaneous use of several drugs were reported to be significant. On the other hand, two 

other observational studies, including a large case-control study with more than 70,000 Alzheimer's disease 

cases that were age-, gender-, and region-matched controls, found no relationship between the use of this drug 

class and an increased risk of Alzheimer's disease. Or they did not report evidence of dose-response relationship 

[69]. Limited pre-trial data indicate interactions between these compounds and beta and tau proteins. 

Malabsorption of vitamin B12 and other nutrients due to long-term use of proton pump inhibitors may play an 

important role in this regard. 

 

Environmental risk factors 

Since extensive genetic studies have suggested limited alleles as predisposing factors for Alzheimer's disease, 

researchers' attention was drawn to environmental and toxic factors as risk factors for the disease, among which 

the following can be mentioned [70]. 

 

Second-hand smoke: In a cross-sectional study in China on people aged 60 years and older who had never 

smoked, exposure to second-hand smoke was associated with an increased risk of Alzheimer's disease, and this 

risk for exposure in home was more reported than exposure at work. 

 

Air pollution: Animal studies and limited human studies support air pollution as an important predisposing 

factor for Alzheimer's disease [71]. Increased prevalence of amyloid plaques and inflammation in the olfactory 

bulb, hippocampus, and frontal lobes in autopsy specimens obtained from adults living in Mexico City and 

Monterrey, known as two polluted areas, compared to those in smaller cities with lower environmental 

pollution. It was observed that they were living. Similar findings were reported in the investigations conducted 

on the samples obtained from children and young people [72]. 

 

Pesticides: Many studies have mentioned occupational and environmental exposure to pesticides as risk factors 

for Alzheimer's disease. For example, in a case-control study, the serum concentration compound was measured 

in 86 patients with Alzheimer's disease, which was confirmed through pathological findings, and 79 controls. In 

this study, the concentration of this compound in Alzheimer's patients was 3.8 times that of control subjects [73]. 

  

Current drug treatments 

Currently, there are four drug treatments for Alzheimer's disease, all of which have been approved by the US 

Food and Drug Administration for more than a decade. Among these four drugs, the first line of treatment is 

acetylcholinesterase inhibitor drugs, including donepezil, rivastigmine, and galantamine. By inhibiting this 

enzyme, these drugs increase the concentration of acetylcholine, which is the neurotransmitter responsible for 

cognitive function and memory, in the brain. Because this class of drugs slows the progression of cognitive 

impairment, they have been approved for the treatment of dementia in Alzheimer's patients [74]. The 

effectiveness of these three drugs in Alzheimer's disease with different severities has been studied. The severity 

of the disease can be classified according to the score obtained from different tests [75]. 
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Table 1. Severity of Alzheimer's disease based on different tests 

 

Stem cell therapy is a developing research topic that has great potential for the treatment of various diseases 

such as neurological disorders [76]. To date, stem cell technology is only in its infancy, and more evidence is 

needed to answer these key questions: Which cell types are best suited to treat or even prevent AD, what is the 

optimal time to start cell therapy [77], at what stage of AD is curable, how many cells are needed, how often AD 

patients should be treated, and the rapid advances combined with the knowledge of the past decades of AD 

research indicate the potential use of this type of treatment for AD in the future. 

 

Doctors estimate that about 50 million people in the world are currently suffering from Alzheimer's disease, and 

with the increase in the average age in many countries, the number of people suffering from this disease 

increases. Alzheimer's disease occurs due to the occurrence of problems in the brain. Cells lose function and 

eventually die, which leads to memory loss, reduced ability to think, and even personal changes [78]. Also, 

important areas of the brain shrink, which leads to a significant reduction in brain volume. But the question is, 

what happens in the brain that causes these conditions? 

 

The main path of this disease is to disrupt the communication between neurons; Neurons are special cells that 

process and transmit chemical and electrical signals between parts of the brain. This condition is the cause of 

cell death in the brain, which experts believe occurs due to the formation of two types of proteins known as 

amyloid and "Tau" [79]. The exact interaction between these two proteins is unknown, but amyloids accumulate 

in sticky clusters called beta-amyloid plaques. While tau protein is formed inside dead cells [80]. One of the 

problems of diagnosing Alzheimer's disease is that there is no accurate and reliable method to measure the 

formation of this protein in the early stages of the disease. In fact, it is not possible to diagnose Alzheimer's 

disease until after the death of the patient and examination of his brain tissue. Another problem is that beta-

amyloid plaques are present in the brains of healthy patients [81]. For this reason, the presence of amyloid and 

tau protein cannot be the only factors of this disease. Recent research also shows that chronic inflammation can 

play a role in Alzheimer's disease. Inflammation is a part of the body's defense system against disease, but it can 

be harmful in the long term. Many patients with Alzheimer's also suffer from heart and circulatory system 

problems. These vascular problems can lead to a decrease in blood flow in the brain and also lead to the 

destruction of the blood-brain barrier. While this structure is necessary to remove toxic waste from the brain. In 

addition, recently doctors and researchers in the field of neurology have investigated the deeper parts of the 

brain, especially the delicate connections between neurons known as synapses. In this review, a kind of 

intracellular process has been described that can play a role in the loss of these connections between neurons 

[82].  

 

Mild to moderate dementia: Although the results of the effectiveness of acetylcholinesterase inhibitor drugs in 

these patients according to different studies have varied from no significant effectiveness in 30-50% of patients 

to above-average effectiveness in 20% of patients, at a glance overall usefulness is evaluated to the extent of 

partial improvement in cognition, neuro-psychological disorders and daily activities [83]. 

 

Severe dementia: The relative effects of acetylcholinesterase inhibitor drugs in patients who have severe 

symptoms at the time of diagnosis are reported to be similar to patients in the previous group. It should be noted 

that more limited studies have been conducted in this group of patients with mild to moderate symptoms. In the 

early stages of moderate to severe dementia, in housebound patients who have not received treatment before and 

in patients who are kept at home under the supervision of a nurse, two drugs, donepezil and galantamine, are 

partially beneficial for improving some cognitive and functional symptoms of patients.  There is no significant 

difference in effectiveness between drugs of this category. Donepezil is often prescribed to patients due to better 

tolerance, but any of the drugs in this category may be used to start treatment. All patients should be evaluated 

for cognitive impairment, weight loss, and gastrointestinal problems. In 2015, the American Geriatrics 

Test name 

Illness severity 

Montreal Cognitive 

assessment 

(MOCA) 

Mini-Mental State Examination 

(MMSE) 

Clinical Dementia 

Rating 

(CDR) 

Mild 12-16 19-26 1 

Medium 4-11 10-18 2 

Intense 4 10 3 
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Association warned about the use of this class of drugs due to the complication of reduced heart rate and 

postural hypotension in patients with a history of syncope. 

 

The fourth drug is memantine, which has received approval from the American Food and Drug Administration 

for the treatment of dementia in patients with Alzheimer's disease. Memantine is an inhibitor of N-methyldi-

aspartate receptor and prevents the binding of glutamate, an excitatory neurotransmitter in the central nervous 

system, to the corresponding receptor. This event prevents the death of nerve cells due to excessive stimulation 

of glutamate and subsequently prevents the progress of Alzheimer's disease [84]. In the advanced stages of 

Alzheimer's disease, memantine is prescribed in combination with an acetylcholinesterase inhibitor. Today, the 

combined commercial product of memantine and donepezil is available in the world markets. All the drugs used 

in Alzheimer's disease slow the progression of the disease and delay the development of symptoms, but none of 

them significantly improve cognitive function or cure the disease. It is believed that these drugs are effective in 

small amounts and the clinical importance of their effectiveness is questionable. This point is important in two 

ways: 

➢ The patient and his family members should be fully informed in order to avoid having unrealistic 

expectations regarding drug therapy 

➢ If the patient does not respond properly to drug therapy or if drug side effects occur, there is no need to 

continu the drug for life and its administration should be stopped [85]. 

  

Table 2. Acetylcholinesterase enzyme inhibitors 

Medicine Donepezil Galantamine Rivastigmine 

Side effect Nausea, vomiting, diarrhea, dizziness, headache, and weight loss 

Dose 

Immediate-release tablets: 5 mg 

daily at first, then increase to 10 

mg daily after 4-6 weeks 

23 mg tablet: 

In moderate to severe cases of the 

disease; 23 mg once a day if the 

patient has had a good response 

and no side effects on a daily dose 

of 10 mg for 3 months. 

Immediate-release solution 

or tablet: Initially, 4 mg 

twice daily, then increase 

to 8 mg twice daily after 4 

weeks; Maximum daily 

dose: 24 mg 

Sustained release capsule: 

8 mg daily at first and then 

increasing the dose to 16 

mg daily after 4 weeks 

Maximum daily dose: 24 

mg 

Capsule: First 5.1 mg 

twice a day and then 

increasing the dose by 3 

mg per day (5.1 mg per 

dose) every two weeks up 

to a maximum dose of 6 

mg twice a day 

Skin patch: First patch 6.4 

mg/24 hours daily; After at 

least 4 weeks, increase the 

dose to a patch of 5.9 

mg/24 hours daily 

How to 

prescribe 

The medicine should be taken at 

bedtime. 

Gastrointestinal complications are 

expected to resolve within one to 

three weeks. 

23-mg tablet: Swallow whole; Do 

not chew, break or crush. 

Tablets that open in the mouth: 

Before taking the tablets, they 

should not be removed from the 

container and should not be 

touched with wet/wet hands. 

The tablet should be placed on the 

tongue and allowed to dissolve. 

After dissolving, the patient should 

drink a glass of water. 

Swallowing the pills completely 

should be avoided. 

Solution: Before drinking, 

it should be mixed with 

120 ml of water or a non-

alcoholic drink. 

Sustained release capsule: 

This dosage form should 

be swallowed whole and 

not chewed, broken or 

crushed. 

Skin patch: Remove the 

patch in use every day and 

place a new patch on 

clean, dry and healthy skin 

on the back, chest or arm. 

The new patch must be 

pasted in a new place and 

avoid sticking the patch in 

one place for less than 14 

days. 

The patch should be 

removed from the skin 

before the MRI. 

When using the patch, you 

should avoid tanning, 

sunbathing, using electric 

blankets, using saunas and 

hot water baths. 

Advice to the 

patient 

To reduce gastrointestinal side effects, it should be taken with food. 

If you forget to take the medicine for several days in a row, consult your doctor. 

It may be necessary to restart the drug with the lowest dose and then gradually increase it to the 

current dose. 
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Table 3. N-methyldi-aspartate receptor inhibitor 

Medicine Memantine 

Side effect Dizziness-confusion- and headache-diarrhea-constipation-increased blood pressure 

Dose 

Immediate-release dosage form: 5 mg daily at first, then increasing the dose by 5 mg every 

week for three weeks, with the goal of reaching a dose of 10 mg twice a day in the fourth 

week. Doses higher than 5 mg per day should be administered in two divided doses. 

Sustained-release capsules: 7 mg daily at first, then increasing the dose to 14 mg once a day 

after one week. 

How to 

prescribe 

Oral solution: The oral solution should be drawn using the provided measuring device and 

inserted into the side of the patient's mouth. This solution should not be mixed with other 

liquids. 

Quick-release tablets: This pharmaceutical form should be used whole and with water. 

Sustained release capsule: to be swallowed whole or returned and its contents mixed with 

apple puree and used immediately by the patient. 

Advice to the 

patient 

If you forget to take the medicine for several days in a row, consult your doctor. It may be 

necessary to restart the drug with the lowest dose and then gradually increase it to the current 

dose. . 

 

Approach to managing side effects of acetylcholinesterase inhibitor drugs 

Since the effects of this drug category are relative, before prescribing, the doctor must make sure that the patient 

benefits from this drug treatment in order to avoid prescribing consecutive drugs to eliminate the complications 

of the drugs prescribed at the beginning [83]. 

 

Nausea and diarrhea: The most common side effects of this category of drugs are gastrointestinal side effects, 

including nausea, vomiting, and diarrhea. This complication is dose-dependent and in most cases it improves 

with the passage of time or dose reduction. In the case of oral rivastigmine drug, prescribing the drug in lower 

doses and with higher frequency or changing it to skin patch form may help. Both Rivastigmine and 

Galantamine should be taken with food. Since the probability of gastrointestinal complications with donepezil is 

lower than with the other two drugs in this category, if you cannot tolerate rivastigmine or galantamine, it seems 

logical to change them to donepezil [9]. 

 

Anorexia and weight loss: This complication occurs more often with drugs of this category than with placebo, 

but because dementia is also associated with weight loss, it will be difficult to determine the clinical significance 

of this complication in the patient. Patients treated with this class of drugs who suffer from weight loss should 

be consulted in terms of nutrition before stopping the drug. Alzheimer's disease is often associated with the loss 

of the sense of smell, and as a result of this, the patient's sense of taste decreases. Increasing the taste of food by 

using spices, sweet and sour taste, or using soy sauce may increase the patient's appetite. In patients who suffer 

from depression in addition to Alzheimer's disease, the antidepressant mirtazapine may be considered a suitable 

option due to the possibility of increased appetite [7]. 

 

Decreased heart rate and blood pressure: Decreased heart rate, heart block and syncope can occur as a result 

of increased tone of the vagus nerve. Cholinergic therapy should be discontinued in patients who develop 

symptomatic hypotension and hypotension without any other known cause, such as concomitant use of 

antihypertensive drugs [11]. Acetylcholinesterase inhibitors are contraindicated in people with a low baseline 

heart rate or known heart conduction system disease. 

 

Sleep disorders: Insomnia, vivid dreams and other sleep disorders are more common with donepezil than with 

the other two drugs in this category. In case of nightmares, it is recommended to change the time of taking the 

medicine to the morning or use an alternative medicine [39]. 

 

Multidrug regimens 

Due to the change in the medication needs of the elderly person with Alzheimer's due to cognitive decline and 

related psychological and behavioral symptoms, prescribing medication for these people is a challenge. In 

addition, more drugs are needed to manage comorbidities in the elderly population. Although sometimes 

prescribing this number of drugs is necessary for some people, this, especially in the elderly, leads to concern 

about people in the society. Because the occurrence of medication errors increases patient non-cooperation and 

drug interactions. Since people with Alzheimer's gradually lose their decision-making power, and as a result of 

this, the ability to express the drug complication in them decreases, more careful care is necessary in this special 

group of society. Epidemiological studies indicate that receiving a large number of drugs is related to its 
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unnecessary and inappropriate use [21]. Beer’s criteria have a list of drugs that should not be prescribed in the 

elderly population due to the above complications, or their administration will increase the unnecessary 

hospitalization of elderly patients. In most cases, multi-drug studies have focused on the elderly population 

without dementia or people with dementia living in elderly care centers, and little information is available about 

the consumption of prescription drugs in the community. Since a large percentage of these people are on the 

verge of being hospitalized in care centers, it is necessary to check their medication regimen to prevent future 

problems (falls and behavioral problems) [34]. 

 

Ongoing studies and possible new compounds 

Increasing human knowledge of the pathophysiology of Alzheimer's disease has led to the expansion of research 

on new compounds with the aim of finding a cure for the disease. In the process of developing Alzheimer's 

drugs in 2018, a number of 112 compounds have been investigated in the first, second and third phases of the 

trial, of which 63% were from the category of modulating compounds aimed at improving the disease. A quarter 

of the drugs under review were tested to improve cognition, which can lead to improvements in memory, 

language, thinking, and judgment. Approximately 10% of medications may reduce behavioral disorders such as 

restlessness, apathy, and sleep disorders [22]. 

 

Most disease-modifying drugs target amyloid beta or tau proteins. Inhibition of the secretase enzyme, which is 

involved in the production of amyloid beta protein from the amyloid precursor protein, is the primary effect 

mechanism of many new compounds. Beta-secretase enzyme inhibitors target this enzyme, which plays a role in 

the first stage of amyloid precursor protein breakdown, while gamma-secretase enzyme inhibitors work in the 

second stage of the precursor protein breakdown. Many beta-secretase enzyme inhibitors have shown the ability 

to reduce the production of amyloid beta plaques [29], but they have not been able to be effective in removing 

the plaques and improving cognition. In addition, these compounds must be prescribed in the early stages of the 

disease to be effective, when the disease is usually not diagnosed at this time. Since the beta-secretase enzyme 

breaks down many vital proteins in the brain in addition to the amyloid precursor protein, researchers are trying 

to find suitable methods to inhibit the production of beta amyloids with the least side effects [20].  

 

An increasing focus of disease-modifying drugs is on targeting tau proteins. Although the initial studies in this 

field did not lead to promising results, this research raised new questions that led to the investigation of new 

solutions, including immunotherapy in the first and second phases of a clinical trial. Many drugs studied to 

relieve behavioral symptoms of Alzheimer's disease were previously approved for the treatment of other 

diseases. Sometimes these compounds can enter the second phase of clinical trials from the pre-clinical phase 

and go through the research process faster. A number of drugs with potential moderating effects include 

citalopram and mirtazapine, carbamazepine and lotiraztam, lithium and methylphenidate [2]. 

 

Contrary to extensive research, the definitive underlying cause of this complex disease has not yet been 

identified. Combination therapies are probably needed, but studies have focused on single-drug therapies. 

Usually, new treatments that have been investigated in animal models have no predictive value in humans, and 

many drugs that have been tested on human models have been ineffective or have unacceptable side effects. On 

the other hand, attracting volunteers and keeping them for long processes of clinical trials is a difficult task, and 

bringing a selected drug to the market entails high costs [19]. 

 

The role of the pharmacist 

Due to the complexity of Alzheimer's disease, current treatments are only helpful in controlling clinical 

symptoms and delay the progression of the disease. New clinical studies are changing the treatment of 

Alzheimer's disease by shifting the focus to disease modification, but more information is needed to bring these 

products to the drug market. The pharmacist is in an ideal position not only to ensure the safe and effective use 

of drugs by the patient, but also to introduce the world's most up-to-date treatments. Also, as one of the most 

accessible members of the treatment staff, the pharmacist can communicate with the patient's family members to 

clarify realistic expectations of treatment. Since more than a hundred compounds are under investigation, the 

pharmacist's role in the management of Alzheimer's disease is expanding [45]. 

 

Discuss 
Cell therapy for Alzheimer's disease 

Stem cells are primary cells that have the ability to transform and differentiate into different types of human 

cells and they can be used in the production of cells and ultimately different tissues in the human body. In fact, 

in all tissues of the body, a type of stem cells can be found, which have the ability to transform into specialized 

cells of the same tissue, and in the event of a tissue disorder, they get involved and multiply, and because of this 
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ability, they are called "Stem cells". they speak. Human progress in the field of production, reproduction and 

differentiation of stem cells has given rise to the hope that these cells can be used in the treatment of 

neurological lesions such as spinal cord injury and neurological diseases such as Alzheimer's, Parkinson's, MS, 

etc. In this case, after obtaining stem cells from the person in question, they are converted into nerve cells and 

used for repair or treatment. Cell therapy can provide an opportunity to treat AD or delay its progression and can 

deal with several factors involved in the pathogenesis of the disease [22]. 

 

Mesenchymal stem cells (MSCs) Mesenchymal stem cells are widely used in cell therapies due to their easy 

access, rapid cell culture in vitro, lack of ethical restrictions compared to embryonic stem cells, and also their 

potential use as an autologous transplant that prevents transplant rejection or have side effects related to 

immunosuppression. MSCs can be obtained from a variety of tissues such as bone marrow (BM), umbilical cord 

blood (UCB), adipose tissue, placenta, etc. In brain disorders, drug delivery needs to pass through the BBB 

blood-brain barrier, MSCs can pass through the BBB and reach the injury site. Due to their availability 

compared to NSCs, MSCs may be a promising source for stem cell-mediated therapy [77]. But there is a 

drawback that they can only give rise to a limited number of cell lineages and have a limited survival and a short 

half-life after transplantation, which of course varies depending on the population of donor cells and the sites of 

their harvesting and cell culture. In animal models, transplanted MSCs underwent differentiation into different 

types of nerve cells [59], increased local concentrations of the neurotransmitter acetylcholine, BDNF Brain-

derived neurotrophic factor and NGF Nerve growth factor. The paracrine effects of MSCs, including the 

production of growth factors and anti-inflammatory cytokines and anti-apoptotic regulation, promote nerve 

regeneration and myelination. MSCs likely exert phagocytic effects on abnormal Aβ plaques as well as anti-

inflammatory effects in AD brain via microglia, preventing neuronal death and enhancing neuronal 

differentiation. However, the specific time point required for the application of MSCs needs to be elucidated, as 

conditions in the AD brain vary from one stage to the next [3]. However, to date there is little evidence for the 

functional or synaptic maturation of MSC-derived neurons in vivo. In addition, the actual transplantation of 

MSC cells into the body has shown a low degree of neuronal differentiation and a tendency to form glial cells in 

vivo. In a study, 9 patients with symptoms of Alzheimer's disease were selected and divided into two groups. 

Stem cells were taken from the human umbilical cord and injected into a low dose group (3 x 106 cells) and a 

high dose group (6 x 106 cells) in the hippocampus region. During 24 months of follow-up, no changes were 

observed in the symptoms of the disease and in the pathology of AD. Therefore, the effects of MSCs, which are 

often reported in animal models of AD, are not clear in humans [83]. 

 

Pluripotent stem cells (iPSCs) 

Differentiated cells can be reprogrammed into stem cells. The production of induced pluripotent stem cells 

(iPSCs) brought about a revolution in the field of medicine. In addition to the ability to develop into two paired 

layers, pluripotent stem cells are also able to develop into three germ layers (endoderm, mesoderm, and 

ectoderm) [4]. Takahashi and Yamanaka pioneered the production of pluripotent stem cells in humans by 

inducing them from fibroblasts. iPSCs can be created from different types of embryonic and adult cells by 

expressing a set of transcription factors, this technology enabled researchers to take differentiated cells from a 

specific person and transform them into other cell lines for that person. One of the advantages of using iPSCs is 

that they can be obtained from elderly patients, which is useful for studying neuro-aggressive diseases such as 

Alzheimer's (AD) and Parkinson's disease (PD). While the use of iPSCs in AD models is a promising prospect, 

there are ethical and scientific issues and limitations in their use. The ethical considerations of using iPSC are 

similar to using embryonic stem cells [12], because iPSCs have the ability to create gametes, which may 

eventually be the precursor to future human colonies in a laboratory setting. There are also concerns about the 

creation of harmful mutations during the process of inducing the formation of iPSCs from adult cells. Such 

mutations are thought to be caused by retroviruses used to generate iPSCs. In relation to immune reactions, 

research on iPSCs has shown conflicting results. Some animal studies did not detect any immune response 

against transplanted iPSCs. While in others, major tissue incompatibility (MHC) between donor and recipient 

cells has been observed [55]. Unanswered questions regarding the safety of iPSCs should be addressed before 

any clinical trials. In previous studies that used two iPS models (FAD, SAD), different results were obtained. In 

iPS cells generated from fibroblasts of FAD (familial Alzheimer's) patients with mutations in PS1 (A246E) and 

PS2 (N141I), the ratio of A42 to Aβ40 was significantly increased. In contrast, iPS cells generated from 

fibroblasts of SAD (familial Alzheimer's disease) patients showed significant levels of Aβ40, Tau 

phosphorylation at Thr 231, and activated GSK-3β. From a general perspective, although the use of iPSCs for 

the treatment of AD is still an emerging field, a number of studies in the past ten years have provided useful 

information about the pathogenesis of AD. FAD/SAD study models are constantly being developed and 

improved, the potential of iPSCs to treat patients with AD is great but not without problems. Currently, the 

challenge is to use such models to study the interaction between Aβ, Tau pathology and neurodegeneration [59]. 
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Neural stem cells (NSCs) 

Neural stem cells exist in different regions of the developing and mature central nervous system. These cells are 

undifferentiated and in addition to renewing themselves, they are able to produce nerve and glial cells. In 

addition to producing different types of nerve cells, neural stem cells are capable of producing cells of other 

tissues as well. Compared to embryonic stem cells, adult stem cells are more useful in the treatment of 

neurological diseases; Because the use of embryonic stem cells faces ethical problems and is considered a type 

of allograft transplantation that increases the risk of tumor occurrence [70]. Considering these cases, the use of 

adult stem cells is a priority. On the other hand, the injection of factors such as basic fibroblast growth factor 

(BFGF) and epidermal growth factor (EGF) are also involved in the induction of neurogenesis and may be 

useful in the repair of nerve damage. After transplantation, the secretion of growth factors increases 

neurogenesis and improves performance in AD patients. The division and differentiation potential of NSCs has 

been confirmed in both in vitro and in vivo environments. Although their differentiation capacities are limited 

compared to MSCs and iPSCs, NSCs are ideal candidates for neuron replacement in the human brain due to 

their relatively low risks in tumorigenesis and immune reactions [60]. The expression of neuroprotective gene 

seladin-1 is decreased in AD brain NSCs. These cells are susceptible to oxidative stress and cell death and may 

be protected by human BM-MSCs in which high levels of seladin-1 have been found. In animal models, 

overexpression of NSC-derived cholinergic neurons and choline acetyltransferase (CHAT) improved cognitive 

functions and synaptic integrity. Several studies have shown that NSC transplantation into the hippocampus 

ameliorates cognitive deficits by improving synaptic plasticity and attenuating the expression of anti-

inflammatory cytokines in AD models. In a study, after injecting hNSCs into Alzheimer's mouse models, there 

was a partial improvement and no adverse findings were observed 2-3 months after transplantation [11], and the 

transplantation process did not have any harmful side effects. Also, hNSCs expressed trophic factors including 

neurotrophins (BDNF, NTF3, NTF4, NGF, VEGF, FGF2, and GDNF), which activated Trk-dependent Akt. 

Many studies showed that HNSCs transplanted into patients with various neurological diseases mainly 

differentiate into astrocytes. However, several other studies reported the lack of differentiation of hNSCs after 

transplantation. hNSC transplantation affects tau phosphorylation, Aβ production, synaptic density and cell 

survival in AD brain, and these molecular mechanisms are probably involved in improving spatial memory in 

AD patients. It is reasonable to think that the transplanted cells perform their therapeutic capabilities by 

affecting areas far from the initial cell injection site, this process is done by migration or the release of diffuse 

factors [39]. 

 

It has been reported that NSCs not only express a wide range of trophic factors (which inhibit tau 

phosphorylation), but also limit Aβ production and cell death. Therefore, transplanted hNSCs are expected to 

communicate with host cells by expressing these factors and using multiple mechanisms and improve the 

function in patients with cognitive defects. Until now, the treatment of Alzheimer's disease has usually been 

developed to improve the cognitive function of patients. The problem is that these treatments only delay the 

worsening of symptoms, and research is expected to continue to find a complete cure for Alzheimer's disease. 

Most pharmaceutical companies around the world are developing treatments for Alzheimer's disease [53]. Also, 

various treatments for Alzheimer's disease such as natural products and stem cell therapy have been developed 

in South Korea. For example, steroid sex hormones, including estrogen, are expected to act on the brain and also 

be used in the treatment of osteoporosis, breast cancer, etc. Today, research and development related to 

Alzheimer's disease is being carried out extensively, and significant efforts have been devoted to investigating 

the risk factors of Alzheimer's disease. This is mainly in the case of neurological damage such as decreased 

strength of acetylcholine (neurotransmitter), beta-amyloid deposition, excessive phosphorylation of TAU 

protein. By reducing the activation of choline acetyltransferase in the cerebral cortex, the hippocampus reduces 

acetylcholine and causes impairment in recognition and cognitive function. The main challenges facing the 

development of AD treatment are the lack of good animal models that can fully demonstrate the disease process 

and symptoms, especially in the SAD model, as well as the lack of appropriate biomarkers to detect and track 

the progression of AD. On the other hand, the formation and accumulation of Aβ and Tau, as well as ER stress, 

PrPC, oxidative stress and dysfunction of glial cells all play a role in the development of AD, and all of them are 

directly or indirectly effective in the pathogenesis and progression of AD. Therefore, studying a suitable model 

of AD is accompanied by many challenges [2]. 

 

Stem cell therapy for AD holds great promise (Table 1), but is still under development. Transplanted cells are 

able to produce and secrete substances in the host tissue. These cells can also be engineered to produce 

substances that partially activate quiescent NSC populations in the SGZ and SVZ, ameliorating AD symptoms 

and preventing cell apoptosis. Human brain-derived NSCs show extensive migration, strong engraftment, long-

term survival, and differentiation into CNS neuronal cell types, although most cells remain in an immature state 
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after transplantation. hNSC transplantation not only facilitates acceleration of synaptic function and anti-

apoptotic activity through trophic factors, but also decreases Tau phosphorylation [31]. Therefore, hNSCs are a 

very safe and effective therapeutic strategy to treat AD by modulating complex brain systems using various 

mechanisms. Neural stem cell transplantation has also been used as a method to deliver therapeutic agents such 

as neprilysin, insulin-lowering enzyme, plasmin, and cathepsin B to reduce amyloid-beta levels in Alzheimer's 

mouse models. However, in past studies, improvements in symptoms and cognitive functions after hNSC 

transplantation have not been maintained in the long term; Therefore, the long-term benefits of hNSC 

transplantation are still unknown. Currently, MSC-based treatments have reached human clinical trials and have 

shown promising results. In these tests, the person's own bone marrow or fat cells are used so that there is no 

risk of rejection, side effects or allergic reactions. With the advent of stem cell technology and the ability to 

transform stem cells into different types of central nervous system neurons and glial cells, some successes have 

been achieved in the field of stem cell therapy in Alzheimer's animal models [84]. Due to promising preclinical 

studies, many steps before stem cell therapy can be successfully used to treat Alzheimer's disease and related 

disorders. For example, according to studies, it is believed that the secretion of neurotrophic factors can be 

stimulated by genetically engineering interneuron transplants (Table 4). 

 

Table 4. Forest plot showed the Evaluation of Amyloid Plaques in the Nervous System of Alzheimer's Patients 

with Reference to Non-Pharmacological Treatments in Patients 

Raw Study Year  Proportion Wight 98% Weight 

% 

      

1 Zhang et al., 2023 

 

0.85 [0.39 – 1.02] 6.02 

2 Yasrebinia et al., 2024 
 

0.83 [0.42 – 1.01] 
5.92 

3 Yahaghi et al., 2014 

 

0.74 [0.55 – 1.02] 
5.65 

Heterogeneity t2=0.00, I2= 0.00, H2=1.00  0.98 [0.20 – 1.08] 
 

Test of Ɵ= Ɵ, Q (4) =3.99, P= 0.66  
  

 

1 Tahmasebi et al., 2020 

 

0.68 [0.52 – 1.06] 
6.02 

2 Susanabadi et al., 2021 
 

0.74 [0.31 – 1.08] 
5.92 

3 Sharifi et al., 2013 

 

0.89 [0.19 – 1.01] 
5.65 

Heterogeneity t2=0.00, I2= 0.00, H2=1.00 

 

0.98 [0.20 – 1.06]  

Test of Ɵ= Ɵ, Q (4) =4.44, P= 0.71  
  

 

1 Rostami et al., 2020 

 

0.92 [0.39 – 1.06] 
5.03 

2 Patra et al., 2022 

 

0.87 [0.54 – 1.02] 
6.02 

3 2023 et al.,  

 

0.88 [0.63 – 1.01] 
5.57 

Heterogeneity t2=0.02, I2= 0.00, H2=1.00 

 

0.95 [0.22 – 1.07]  

Test of Ɵ= Ɵ, Q (4) =5.55, P= 0.74  
  

 

1 Naghdipour et al., 2021 
 

0.84 [0.27 – 1.08] 
6.08 

2 Moharrami et al., 2021 

 

0.76 [0.36 – 1.06] 
5.82 

3 Mirakhori et al., 2022 

 

0.69 [0.28 – 1.05] 
5.85 

Heterogeneity t2=0.01, I2= 0.00, H2=1.00 

 

0.0.95 [0.29 – 1.06]  

Test of Ɵ= Ɵ, Q (4) =3.49, P= 0.80  
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Conclusion 
The results of this study showed that Alzheimer's disease, as the most common age-related neurodegenerative 

disease, affects two percent of the general elderly population. Amyloid plaques and inter neuronal filamentous 

coils are the two main signs of Alzheimer's disease, which are usually associated with amyloid angiopathy in the 

brain. The imbalance between the production of amyloid beta from the amyloid precursor protein and its 

removal from the brain is the main cause of amyloid beta accumulation and its pathogenesis. Intra neuronal 

accumulations of amyloid beta lead to destruction of the endo lysosomal-autophagy system, followed by the 

formation of auto phagic vacuoles and damaged mitochondria in neurons. Studies have also shown that there is 

a strong interaction between amyloid beta and tau proteins. Accumulations of beta amyloid inside and outside 

neurons and hyper phosphorylated tau within neurons cause the breakdown of dendritic spines and destruction 

of synapses, which ultimately leads to memory loss in Alzheimer's patients. Amyloid plaques are detected in the 

early stages of Alzheimer's disease in the neocortex and hippocampus, and as Alzheimer's disease changes from 

the preclinical stage to the clinical stage, they spread to other areas of the brain. Other pathological factors, such 

as inflammation caused by glia and the death of neurons in Alzheimer's disease, lead to a decrease in 

neurological functions and, as a result, cognitive disorders. Better understanding of cellular and molecular 

mechanisms involved in Alzheimer's disease and identification of sensitive and specific biomarkers can play an 

important role in early diagnosis, control of progression and effective treatments of Alzheimer's disease. 

Alzheimer's disease (AD) is the most common severe neurodegenerative disease (ND) and causes the loss of 

structural and functional characteristics of neurons. AD is reported to be the fifth leading cause of death among 

people over 65 years of age, with an incidence of more than five million cases in the United States each year 

(Alzheimer's Association 2017). The World Health Organization (WHO) has estimated that the prevalence of 

AD worldwide will increase fourfold by 2050. Alzheimer's disease is a progressive disease whose symptoms 

start gradually and become severe over time and over several years. This disease affects different functions of 

the brain. The first symptom of Alzheimer's is usually minor memory problems. As the disease progresses, 

memory problems worsen and subsequent symptoms appear, some of which include: Confusion, confusion and 

getting lost in familiar places, impaired decision-making and planning, speech and language disorders, etc. In 

Alzheimer's disease, spherical protein structures A form (amyloid bodies) is formed outside the neurons of some 

areas of the brain and filamentous protein structures in the cell body of neurons. Amyloid beta (Aβ or Abeta) 

consists of 36-43 amino acid peptides and is the main component of amyloid plaques in the brain of Alzheimer's 

patients. These peptides are derived from the amyloid precursor protein APP (Amyloid Precursor Protein). This 

protein is expressed in the cells of the nervous system and plays a role in connecting cells to each other, 

contacting cells and connecting to the extracellular matrix and cytoskeleton. 

 

Aging plaques are composed of protein strands called amyloid bodies, and some other proteins called Apo 

lipoprotein E, synuclein, and alpha-anti chymotrypsin. It seems that the formation of these plaques is one of the 

main causes of Alzheimer's disease. These plaques cause the communication between nerve cells to be 

interrupted and eventually these nerve cells die and the brain tissue is destroyed. Some important brain 

chemicals are reduced in Alzheimer's patients. These chemical messengers help transmit signals around the 

brain. When these substances are depleted in the brain, signals are not transmitted properly. There is still no cure 

for Alzheimer's disease, but with the use of drugs, it is possible to slow down the progress of the disease and 

reduce the severity of the patient's memory impairment and behavioral problems. After years of clinical 

examinations, existing hypotheses and drug treatments, Alzheimer's disease without a cure has become one of 

the biggest obstacles of modern medicine. There is now a great global demand for new effective treatments. 

New techniques of stem cell therapy that control neurogenesis in AD patients have provided a new perspective 

for the development of AD treatment. Stem cells with the ability to differentiate into other types of cells and the 

power of unlimited division and the possibility of using them in the process of cell therapy are known as an 

effective strategy in the treatment of neurological diseases. Research for the treatment of AD is based on the 

transplantation of progenitor stem cells in the target tissue or the use of these cells to replace the damaged tissue 

cells or reduce the destructive effect of this disease on the brain tissue. 
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