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Reduction of Beta Amyloid and Reversal of Alzheimer's Disease	

Abstract	

Background	

Alzheimer's disease seems to affect about 5 million Americans over the age of 65. Several 

experiments indicate that accumulation of beta amyloid seems to be a significant factor in this 

disease. Several primary sources regarding the accumulation of beta amyloid were analyzed to 

understand how accumulation of this protein can be associated with Alzheimer’s.	

Methods	

Several experimental methods like NIRF imaging, analog CRANAD-3, PET scan, 

Immunohistochemistry, and EDTA were analyzed from experiments; where these methods were 

used to analyze beta amyloid. 	

Results	

The majority of the experiments seem to indicate that patients who suffer from the Alzheimer's 

disease, have accumulation of beta amyloid in their brain.	

Conclusion	

The results of these experiments support that accumulation of beta amyloid is associated with 

Alzheimer's. Reversal of beta amyloid accumulation could be a possible cure for this disease.	



  Alzheimer's disease affects about 5 million Americans over the age of 65, and about 200,000 

Americans under the age of 65. In an Alzheimer’s brain, neurons have shown beta amyloid plaques 

build up. In a healthy brain these plaques disappear, but in Alzheimer brains, these plaques 

accumulate. Research performed on this disease seems to indicate that beta amyloid accumulation 

in the brain leads to Alzheimer's. If we can determine what other important functions this protein 

has in the human body. We can then determine if decreasing the amount of this protein is a good 

idea. 	

  Several experimental methods were utilized in different experiments in order to study beta 

amyloid in different organisms. Immunohistochemistry (IHC) is a method that works by 

immunostaining which involves staining of an antibody. This method is used for identifying 

proteins in a tissue (ex: amyloid in mice brains). After the selected protein is stained, 

Immunofluorescence uses a fluorescence microscope, which allows to see the targeted 

biomolecules in a cell.	

1 In the journal by Vidal et al, the effect of heme interruption proteins is analyzed. There seems 

to be a correlation with altered heme proteins in Alzheimer Disease and amyloid pathology in 

mouse brains. Amyloid β seems to be responsible for interruption of the normal function of heme 

regulation.	

  The hypothesis is that AD patients have a low heme enzyme expression due to the Amyloid β 

residues unique in mammalian Aβ (Arg5, Tyr10, and His13) overlapping with the heme enzyme 

ALAS1, therefore enzyme ALAS1 is reduced in Alzheimer patients. The histidine residue binds 

heme, while the arginine and the tyrosine act as key second sphere residues of the heme-Aβ 

active site that play a crucial role in its reactivity. Experiments have been performed with (SH-

SY5Y) cells. These  cells were fully differentiated while others were partially differentiated by 



the use of  10 μM of retinoic acid (RA; Sigma) and 20 ng/mL of nerve growth factor (NGF; 

Genentech) for 5 days followed by 50 ng/mL of brain-derived neurotrophic factor. By the cells 

being more differentiated, this allows for the cells to be more mature, which are linked with 

Alzheimer's.  By the use of fluorescent imaging it was determined that differentiated SH-SY5Y 

cells manifest elevated levels of the rate-limiting heme synthetic enzyme ALAS1. The cells’ 

proteins and enzymes were visualized by the use of a laser.  With the use of western blotting it 

was determined that the fully differentiated cells were decreased of the heme enzyme. There was 

also a decrease in heme oxygenase (H0-2); this enzyme is important, because this enzyme is 

responsible for increasing cerebral blood flow in the brain. 1 The levels of heme degradation 

were calculated by subtracting the amounts of radiolabeled heme in cells grown for another 24 

hours from the amounts of radiolabeled heme in cells after incubation with 4-14C-5-

aminolevulinic acid (ALA) for 15 hours. For measuring heme uptake, a fluorescent analog of 

heme, ZnPP, was used.	

  In the next experiment two different mice that contained amyloid disease were analyzed 

(Apps1/AD). There was also a control used for the experiment. For each set of mice, their cells 

were analyzed and treated with antibodies (ALAS1 and HO-2). After analyzing the samples with 

the use of a slide scanner, APPs1 mice showed a decrease in the heme enzyme and also in the 

HO-2 enzyme.	

   According to several studies, it is believed that excess Amyloid β is a contributing factor for 

causing AD. Several attempts to create a drug that reduces Aβ have been attempted, but they 

have been unsuccessful so far.  Researchers believe that, mechanisms or side effects produced by 

the drugs can also be reasons why it is believed that these drugs have not succeeded. For 

example, drugs like Exelon, Razadyne, Exon and Aricept are cholinesterase inhibitors. This drug 



helps reduce memory loss and help control some behavioral symptoms, but many patients end up 

having headaches, muscle cramps, insomnia and many more side effects.	

  This experiment is important because, the results in these experiments inform the public about 

early signs of Alzheimer's. This experiment also indicated that fully differentiated cells of SH-

SY5Y  and Alzheimer’s cells produce less heme enzymes.  An early sign of Alzheimer's can be 

identified by an imbalance of heme enzymes or excessive Amyloid β.	

2In the article A Novel, Multi-Target Natural Drug Candidate, Matrine, improves cognitive 

Deficits in Alzheimer’s Disease Transgenic Mice by Inhibiting Aβ Aggregation and Blocking the 

RAGE/Aβ Axis, the article focuses on eliminating senile plaque, and Aβ42 Oligomers in 

Alzheimer's Disease (AD) mice with the use of Matrine (Mat). RAGE/Aβ Axis corresponds to 

the area that is being targeted in the mice. RAGE stands for Receptor for advanced glycation end 

products. This receptor corresponds to the immunoglobulin super family and plays several roles 

under physiological condition.	

 Matrine is a Chinese herb that has been used to treat dementia.  The control mice contained 

human transgenes (APPS1), and the amyloid precursor protein (APP); while the other mice were 

(AD) mice. With the use of immunohistochemistry, and immunofluorescence chemistry the 

hippocampus organ located in the frontal lobe was analyzed in these mice. It was determined that 

(Mat) helped reduce Aβ42 oligomers in both mice, the control mice and the AD mice. The AD 

mice that were treated with a high concentration of Matrine did show more elimination of Aβ42 

oligomers compared to the control mice. 	

  The significance from this experiment is that Mat helped reduce Aβ42 Oligomers in both mice, 

the control mice and the AD mice. The AD mice that were treated with a high concentration of 

Matrine did show more elimination of Aβ42 Oligomers compared to the control mice. 	



The results from this experiment are important, because the experiment indicates that Mat which 

a natural Chinese herb showed elimination of Aβ42 oligomers on Alzheimer’s mice. Since 

Matrine is already used as a drug for patients who suffer from dementia; this indicates that it is 

safe to use on humans. This drug can be a good choice for patients who suffer from this disease. 

I believe that by investigating and figuring the correct dosage of Matrine; Alzheimer patients 

could reduce Aβ42 oligomers and Alzheimer’s symptoms could be reduced.	

3In another article which focused in the expression of multiple inflammatory markers in the 

brains of 28 non-immunized patients with Alzheimer’s disease and 11 patients with Alzheimer’s 

disease immunized against amyloid-b42 (AN1792): microglial ionized calcium-binding adaptor 

Iba-1, lysosome marker CD68, macrophage scavenger receptor A, Fc receptors I (CD64) and II 

(CD32) were analyzed by immunohistochemistry. With the use of a fluorescent microscope it 

was determined that Alzheimer patients who received the amyloid-b42 (AN1792) vaccination 

showed significantly less inflammation in their brain. Alzheimer's is known for causing 

accumulated amyloid beta plaques, but the accumulate beta amyloid causes inflammation in the 

Alzheimer brains. 	

The Toll-like receptor 4 (TLR4) is known to express in high dosages in the brain when head 

traumas occur. The (TLR4) full function is still undetermined, but when the brain has swelling 

this receptor is significantly increased. Under fluorescent microscope, these receptors are easy to 

be seen, due to the UV light. In this experiment the patients that received the amyloid-b42 

(AN1792) vaccination reduced their (TLR4) receptor expression compared to the patients who 

did not receive the vaccination.	



  This experiment is helpful for Alzheimer’s patients who suffer from swelling on the brain 

caused by this disease. The results of the experiment indicate that vaccination against beta 

amyloid seems reduce inflammation in Alzheimer’s brain. 	

  Other methods that can be used to study beta amyloid are emission tomography (PET) and near 

infrared fluorescence (NIRF). PET scan is an imaging test that is used with a tracer(drug); with 

the use of the tracer under pet imaging the organs function in the body can be monitored to 

ensure that they are working properly. NIRF imaging is noninvasive, which means that this 

method does not require the introduction of instruments to a body. This method is usually used 

for analyzing brains.	

4In the following article Near-Infrared Fluorescence Molecular Imaging of Amyloid Beta 

Species and Monitoring Therapy in Animal Models of Alzheimer’s Disease, focuses on the 

ability to detect soluble beta amyloid accumulation; this is an early sign of the Alzheimer’s 

Disease (AD). The positron emission tomography (PET) with the tracers 11C-Pittsburgh 

compound B (11C-PiB) and 18F-AV-45 have been used to monitor Alzheimer's medication in 

clinical trials. However, this method is not successful in monitoring small animals with 

Alzheimer's, due to the PET tracers not working well with small animals and also due to the cost 

of using the PET instrument. The near infrared fluorescence (NIRF) method is more affordable, 

it is simple to operate, and it  provides simple data analysis which make it a good instrument for 

small animal testing.  	

   Curcumin is a hydrophobic phenol derived from the rhizome of the herb curcuma longa. analog 

CRANAD-3. In this the article it states that the research group designed asymmetrical 

CRANAD-58 to match the hydrophobic (LVFF) and hydrophilic (HHQK) segments of Aβ 

peptides and demonstrated its applicability for the detection of both insoluble and soluble Aβs in 



vitro and in vivo. In the experiment, CRANAD-3 was designed to enhance the interaction with 

Aβs by replacing the phenyl rings of curcumin with pyridyls to introduce potential hydrogen 

bonds. The purpose of the experiment was to see if CRANAD-3 analog will help detect soluble 

beta amyloid with the used of (NIRF) in vivo.  In this experiment mice that acquire double 

humanized genes, APP/PS1 genes, produce a good amount of beta amyloid. In mice that are 6 

months old only insoluble amyloid beta are found; soluble beta amyloid is believed to be in mice 

that are younger. Mice that were 4 months old and that carried double humanized genes 

APP/PS1 genes were used in this experiment. The control was the wild type mice, but also at 4 

months. The experiment was run in vivo. Then end results showed that the mice that carried 

APP/PS1 genes had more beta amyloid protein compared to the wild type. 	

  The results of this experiment indicate that CRANAD-3 served as a great analog that was able 

to detect more beta amyloid. In this case the mice that were used were 4-month mice, mice at this 

age only have soluble amyloid beta. Soluble beta amyloid is correlated is with the commence of 

the AD. Since CRANAD-3 analog was successful in identifying soluble beta amyloid in vivo. 

This would indicate that in the future analog CRANAD-3 can be used in vivo to help diagnose 

humans with Alzheimer's at an earlier stage. Therefore, a treatment could be commenced at the 

earlier stage of the disease and try to reverse the disease with one of the treatment methods 

discussed in the earlier experiments.	

5In the last article the method of EDTA (Ethylene diamine tetra acetic acid) was used to 

determine the average amount of beta amyloid that a healthy individual of the age of 60 should 

have. EDTA specimens is a method used to analyze blood for disease. In this experiment, 

individuals did not possess signs of dementia, or Alzheimer’s. A total of 2,189 participants were 

used for this experiment. In order to measure the plasmid amyloid beta in these patients, EDTA 



plasma specimens were used for the analysis. The samples were analyzed in the Department of 

Molecular Pharmacology and Experimental Therapeutics (Mayo Clinic, Jacksonville, FL). 

Quantification of Ab isoforms in the plasma were done, this allows analysis of Ab1-40 and Ab1-

42 to be measured. The results from the laboratory indicated that the average amount of Ab1-40 

and Ab1-42 is at 0.72-0.96. 	

  The patients that were used had their amount plasmid amyloid beta measured for nine years. At 

the end of the experiment some individuals seem to decrease in the amount of Ab1-40 and Ab1-

42. The patients that resulted with a lower value of Ab1-40 and Ab1-42 (0.72-0.96); were 

patients whom showed signs of dementia. This experiment supports the hypothesis that increased 

levels of plasma Aβ1-42 is associated with a lower risk of dementia. 	

This experiment that shows the average amount of beta amyloid that an individual should have. 

The results in this experiment indicate that a lower beta amyloid concentration is actually 

abnormal in individuals and that it can be a sign of dementia and Alzheimer’s disease. 	

  Overall, the experiments discussed above seem to indicate that beta amyloid is a significant 

factor in regard to the development of the Alzheimer's disease. Methods like NIRF imaging with 

the use of CRANAD-3 seems detect Alzheimer’s disease in mice at an early stage. Matrine the 

Chinese herb used to treat patients with dementia seems to also treat Alzheimer’s by reducing the 

amount of amyloid plaque in the brain. Also, studies done by immunohistochemistry seem to 

show accumulated beta amyloid in Alzheimer patients, and patients who suffer from this disease 

seem to show irregular brain activity and enzyme insufficiency. The last experiment does seem 

to contradict the experiments discussed earlier. The EDTA specimen seems to indicate that lower 

beta amyloid is correlated with dementia and Alzheimer’s. For this experiment the individuals 



used were picked by how the individuals felt. The individuals did not have any brain imaging 

done. 	

  Therefore, the experiment could have failed by using patients who not yet feel signs of 

Alzheimer’s, but maybe already have soluble beta amyloid which is the early sign of 

Alzheimer’s.	

To conclude, I believe that it is safe to say that accumulation beta amyloid in the human brain is 

a sign of Alzheimer’s disease. I believe that a safe way to reduce beta amyloid in Alzheimer 

patient would be by the use of the Matrine drug which is already used to treat patients with 

dementia. With the use of an image screening for the brain like NIRF image or PET scan; a 

correct dose of Matrine can be developed to reduce beta amyloid in Alzheimer patients.	
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