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Introduction: The precise functioning of the
central nervous system is ambiguous for us.
One of the most important is to study the brain,
to understand neurons and how to
communicate with them. Dendritic neurons and
synaptic flexibility, which are important factors
in the communication between neurons, and
the role of calcium ions and proteins, all of
which are the basis of learning and memory,
help to unravel the brain's function and better
understand it.
Methods: The basis of this study is the use of a
computational model. In particular, the
numerical method for simulation based on the
differential equation of three-dimensional
diffusion-reaction with CAMSOL software
Results and discussion: By modeling the
calcium-induced signaling pathway in dendritic
spines, we understand the importance of
calcium ions, receptors, and enzymatic
oscillations in synaptic plasticity in neurons. On
the other hand, we know that the spatial
pattern of dendritic spines can be a limiting
factor in the development of biochemical
signals. The brain cannot accommodate
massive memory by creating synaptic
connections and creating a new spatial pattern,
so synaptic flexibility is changed into two
modes: 1. Change the number of synapses with
little or no connections between them 2.
Reconstruction and enlargement Becoming
synapses. Due to the many factors affecting
signaling, a model such as a graph cannot
simulate signaling dynamics because they do
not simplify all components. On the other hand,
partial differential equation models are
computationally complex for multi-molecule
simulation. But making models of medium
complexity would be appropriate.
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The importance of the signaling process 
in communicating between neurons and 
forming memory and learning is obvious. 
Ions, proteins, and geometrical factors 
have a major impact on the formation of 
the Spatiotemporal pattern of this 
process and memory.


