
Glutamate activates the AMPA receptor
Cell membrane depolarizes
Depolarization of the cell causes the magnesium blockage of NMDA receptor (prominent
glutamate receptor) to be removed
Calcium ions flow through NMDA receptors
Influx of calcium ions leads to the multiplication of AMPA receptors
More receptors ⇒ more signals ⇒ stronger synapse 

     

     

Lysergic acid diethylamide (LSD) is a potent psychedelic drug that binds to the serotonin receptor
5-HT2A. When bound, it increases glutamate (the primary excitatory neurotransmitter) transmission
across the brain which stimulates the firing of nerve cells and strengthens synapses. The
strengthening of synapses occurs via the process of long term potentiation (LTP), in which synaptic
connections between neurons become stronger via frequent activation.
The mechanism of LTP:

1.
2.
3.

4.
5.
6.

What Happens to the Brain in Alzheimer's Disease?
https://www.nia.nih.gov/health/what-happens-brain-alzheimers-disease

Sleep deprivation increases Alzheimer’s protein https://www.nih.gov/news-events/nih-research-matters/sleep-deprivation-increases-alzheimers-protein 
Alzheimer’s Disease Mayo Clinic

https://www.mayoclinic.org/diseases-conditions/alzheimers-disease/symptoms-causes/syc-20350447
Structure and functions of the human amyloid precursor protein: The whole is more than the sum of its parts

https://www.sciencedirect.com/science/article/pii/S0301008207000160#:~:text=Abstract,in%20synaptogenesis%20and%20synaptic%20plasticity
The Alzheimer's disease β-secretase enzyme, BACE1

https://molecularneurodegeneration.biomedcentral.com/articles/10.1186/1750-1326-2-22
Aβ42 assembles into specific β-barrel pore-forming oligomers in membrane-mimicking environments

https://www.pnas.org/doi/10.1073/pnas.1605104113
β-Amyloid-Induced Neuronal Apoptosis Involves c-Jun N-Terminal Kinase-Dependent Downregulation of Bcl-w

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6725978
Microtubules in neurons as information carriers

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3979999/
Staving Off Alzheimer's Disease With The Right Diet, Prescriptions

https://www.sciencedaily.com/releases/2007/11/071107211036.htm
The role of tau kinases in Alzheimer’s disease

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2941661/
A new Alzheimer’s drug has been approved. But should you take it?

https://www.health.harvard.edu/blog/a-new-alzheimers-drug-has-been-approved-but-should-you-take-it-202106082483
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 Our first model was a simple neural network of
the Hippocampus. Next, we adjusted the cell

death variable to create a model with
Alzheimer’s disease. Then, we created and

modified a serotonin variable to display a
neural network with LSD. Lastly, the Alzheimer’s

disease and LSD models were combined into one
neural network, which we compared to the

model without AD to  determine whether or not
LSD reduces the symptoms of Alzheimer’s disease. 

 

We would like to thank Dr. Bezaire for helping us find
models and enabling us to implement serotonin receptors

in our dataset. Without this, our project would not have
come together. Thank you to Ms. Dorst for her morning
lectures that have provided us with valuable knowledge.

Also, we would love to graciously thank the BU RISE
program for granting us the opportunity to carry out our

own research projects in a professional environment.

Alzheimer's Disease (AD) is a neurodegenerative
disease that causes brain cell death and brain size
reduction. It is the most common form of dementia,
affecting over 50 million people worldwide. The
buildup of toxic amyloid-β proteins in the brains of
AD patients can get in between neurons, disrupting
signaling between them. AD in the early stages
affects the entorhinal cortex, thalamus and
hippocampus. These parts of the brain are
responsible for sensory input, learning, and
memory. This is why people in the early stages of
AD may have trouble learning new things and
remembering recent events.

we can observe more spikes above the
threshold (value of -55 mV) for the model
with AD and LSD compared to the model
with only AD. The greater amount of spikes in
the model of AD with the addition of LSD
demonstrates an increase in neuronal
activity. 

we can see that adding LSD to a patient with
AD increases the patient's ability to
recall memories. 

Our results provided evidence that LSD, with
further investigation, could be a temporary
treatment for AD.

In figures 1 & 2:

In figures 3 & 4:

However, one problem with using LSD as a
treatment for AD is the fact that LSD is a short-
term, temporary solution. Solving this issue
would need a deeper dive into researching LSD
in relation to AD.

Alzheimer's Disease Alzheimer's Disease with LSD

Figure 1 Figure 2

Figure 3 Figure 4


