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The hippocampus is considered a central brain
structure in memory formation mechanisms. With
regard to Choline Bitartrate, it can be said that it
is a substance capable of helping to improve an
individual’s memory. Chronic choline intake has
been suggested to improve behavioral, oxidative,
and neurochemical outcomes in the normal population, as a safe and effective supplement to improve neurological health in normal individuals, and
that they may also be beneficial in preventing more
phased cognitive and motor disorders late in life.
In addition to observing behavioral changes after
choline administration, the effect of chronic choline administration on changes in the redox state
of the brain and on neurochemical changes in the
brain and hippocampus was also determined.
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1. Introduction

It is considered a central brain
structure in the mechanisms of memory
formation: the acquisition, consolidation and recall, of both short-term and
long-term memories. The hippocampus
has connections, through the entorhinal
cortex, with several brain structures,
such as neocortical areas, hypothalamus,
amygdala and nucleus accumbens (SANTOS, 2018).
With regard to Choline Bitartrate
(BC), it can be said that it is a substance
capable of helping to improve the memory of an individual, especially when
he is affected by diseases such as Alzheimer’s, liver damage or cholesterol. It is
noteworthy that it is indicated for the treatment of these diseases, but it can also
be used by healthy young people, aiming
to improve their memory with regard to
quick thinking issues, for example (LIPPELT, 2020).

In more advanced multicellular
animals, the receptor system captures
information from the external environment, being located at a considerable distance from Organs effector organs, thus,
there is a need to transmit information
quickly and over long distances. In this
requirement, there is a set of specialized
and organized cells that act as communication channels between sensory receptors, on the one hand, and effectors, on
the other.
This set of cells comprises the
nervous system (BRANDÃO, 2004). For
a long time it was believed that the central nervous system (CNS), after its development, became a rigid structure that
could not be modified and that lesions
would be permanent, as its cells could
not be reconstituted or reorganized (KESSLER et al. , 2011). However, in view
of the studies it was observed that the
brain is a modifiable structure as it is
stimulated. During the learning process,
structural and functional changes occur
in neurons, that is, this process promotes plastic changes (PASCUAL-PEONE,
2005).
Located in a region known as the
insula or limbic lobe, the limbic system
is mainly responsible for human emotional behavior and is related to olfaction,
memory, neuroendocrine and autonomic
homeostasis (OLIVEIRA, 2012). The hippocampus belongs to the limbic system,
located in the temporal lobe, playing an
important role in the processes of learning and memory formation.

2. Development
2.1 Neuroprotection in the hippocampus
According to Castro, Gil and
Brocardo (2017), so that it is possible To
understand how hippocampal neuroprotection works, it is necessary to define
which structures make up the hippocampus and how they act within it, making it
perform all its actions in the brain (CASTRO & BROCARDO, 2017).
The hippocampus is responsible for coding the Long-term memories,
moreover, also serve to aid in navigation.
space. It makes up the brain and is phylogenetically the oldest part of the even
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(MELO, 2017). According to França
(2019), the emotions suffered by a subject
and their personal experiences are events
that are associated with the hippocampus, as it has the function of consolidating all these actions (FRANÇA, 2019).
The hippocampus is a deep structure located bilaterally in the third turn
of the temporal lobe, participates in some
modalities of the learning and memory
process. It constitutes an important region of the system. limbic, which in turn
forms a circuit where the main functions
are emotion and motivation (TAVARES,
2020).
The brain has a unique symmetry, so within it, the hippocampus can
be found in all hemispheres. When the
individual causes some type of trauma
that ends up affecting the hippocampus,
it results in the difficulty or inability to
build new long-term memories, however,
the individual is able to learn routine activities or procedures during their daily
lives, that is, situations to short term
(BARRETO, 2016). The limbic system is
formed by a group of regions that includes: the anterior thalamic nuclei; amygdala; the hippocampus; the limbic cortex
and hypothalamic regions. The learning
process depends on hippocampal synaptic plasticity (BARRETO, 2010).
According to Castro, Gil and
Brocardo (2017), synaptic plasticity is
defined as alterations in postsynaptic
neurons caused by structural and biochemical changes in synapses, thus, if
a synapse is active simultaneously with
a postsynaptic neuron, it will be strengthened. Electrical stimulation in hippo-

campal formation can lead to Long-term
structural and biochemical changes in
neurons facilitating thus learning, the
hippocampal formation is divided into
three parts: subicular complex; hippocampus and dentate gyrus. The main
references and cortical afferents originate in the entorhinal cortex, where information is transmitted from this structure
to the dentate gyrus through the perforating pathway (CASTRO & BROCARDO, 2017; TAVARES, 2020).
The dentate gyrus is a region in
the hippocampal formation with which it
receives information from the entorhinal
cortex through the perforating pathway
and sends it through the pathways to the
nerve fibers, which are the axons emitted by the granulosa cells of the dentate
gyrus to the CA3 region (MOREIRA,
2017 ). The layers of CA3 are regions of
the hippocampus that receive information from the dentate gyrus and sends to
the CA1 layer through Schaffer’s collateral, these neurons also project through
the fornix to basal forebrain structures
that include a septum and the mammillary bodies (TORRES, 2010).
The CA1 layers of the hippocampus are also called “horn of ammon” in
ancient literatures. The pyramidal cells
of the CA1 layer send primary efferents
from the hippocampus, thus, these cells
project out of the hippocampal formation
through axons projected in the subicular region towards the entorhinal cortex
(GAMBOA, 2019).
From the entorhinal cortex, the
perforating pathway communicates with
the dentate gyrus, by in turn, another
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communication occurs, this time through the rough fiber pathways with the
CA1 layer. From the CA1 layer, Schaffer’s collateral communicates with the
CA3 layer, and thus, it sends eference to
the subicular region and entorhinal cortex. There is a process of synaptic plasticity, developing mutually with synaptic
potentiation and this potentiation is considered long-lasting and known by the
acronym LTP (HOFNER, 2018).
LTP stands for “Long Term Empowerment”. On the face of it, she is
characterized as the persistent and lasting increase between hours and days
of amplitude of postsynaptic potentials
after repetitive pre-stimulation synaptic.
LTP is linked to the mechanisms involved with synaptic plasticity and consequently with learning (FRANÇA, 2019).
For the production of LTP it is
necessary to use a strong stimulus that
simultaneously activates several afferent
fibers. One of the stimulus points is located in Shaffer’s collateral, an afferent pathway that communicates the CA3 layer
with the CA1 of the hippocampus.21 Repetitive stimuli of 100 hz passed for 20
seconds with modulation of 1 second are
sufficient to generate LTP, according to
the data collected by the recording electrode located in the pyramidal neurons of
CA1. This measure was evaluated using
postsynaptic excitatory potentials, which
are graduated variations of a cell’s membrane potential, in this case, it makes the
interior of the neuron increasingly positive, which facilitates neural communication (BARRETO, 2016).
Shaffer’s collateral stimulation re-

cords the CA1 layer of the hippocampus,
thereafter, increases the velocity of postsynaptic potentials excitatory. With this,
it increases the release of neurotransmitters and the decreased neurotransmitter
release failures. Long-term enhancement is the persistent, long-lasting increase in amplitude of postsynaptic potentials after continuous stimulation of the
pre-synaptic element, where the element
has a glutamate neurotransmitter. This is
the main excitatory neurotransmitter of
the central nervous system, which acts
on inotropic receptors; NMDA receptor,
and also acts on metabotropic receptors
(MACHADO, KUNICKI & SAMESHIMA, 2012).
In a low-frequency synaptic transmission, glutamate is released from the
pre-synaptic neuron and acts on both
NMDA and non-NMDA receptors, however, the conformational change and consequently the sodium ion influx will only
occur in non-NMDA receptors, considering that NMDA receptors are blocked by
magnesium ions. The consequence of this
event is the depolarization of the postsynaptic neuron (BARRETO, 2010).
Through the input of positive electrical charges, the opening of inotropic
channels with independent voltage occurred, allowing a greater influx of sodium
into the postsynaptic neuron, making it
even more positive. The increase in positive electrical charges releases magnesium from the NMDA receptor, which is
already stimulated by glutamate, making
the NMDA receptor active, allowing the
influx of calcium and sodium ions into the
postsynaptic neuron (SANTOS, 2020).
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At the same time, glutamate also
stimulates channels calcium metabotropics, generating a cascade of biochemical
events that results in the conversion of
ATP to cyclic AMP by phospholipase C
and the release of calcium from the sarcoplasmic reticulum. The resulting increase
in calcium activates the calcium-dependent kinase (BARRETO, 2016).
These proteins produce and release a retrograde messenger which is
a gas called nitric oxide, this is a highly
soluble gas, so it diffuses easily between the synaptic elements and acts on the
pre-element. synaptic. In the presynaptic
element, the retrograde messenger intensifies the release of glutamate which
increases the induction of LTP (ENGELHARDT, 2016).
There is a release of glutamate in
the presynaptic neuron and this causes a
stimulation of the receptors thus facilitating the entry of calcium and sodium,
forming cyclic AMP through ATP and
releasing calcium from the reticulum sarcoplasmic. Thus, it forms the tyrosine kinase and causes the formation of the nitric
oxide, this gas that goes to the presynaptic
neuron where it intensifies the release of
glutamate, facilitating the induction of
LTP (MELO, 2017).
Given the above, it is clear that all
these processes are necessary to ensure
that the hippocampus works properly and
that it performs its neuroprotection with
the help of all receptors and channels involved in different phases of operation.

2.2 Choline Bitartrate
In 1998, choline was officially
recognized by the Institute of Medicine
(IOM) as an essential nutrient, which
plays an important role in various biological processes in mammals. it becomes
necessary to production of the neurotransmitter acetylcholine and to form
phosphatidylcholine, essential in the
construction of cell membranes. Long-term choline deficiency can lead to an
increased risk of neurological diseases
such as Alzheimer’s Disease (MODINGER, 2019).
Lippelt; Kint; Herk and Naber
(2016) emphasize that Choline Bitartrate
is a substance capable of assisting in the
better development of the human brain,
as well as being able to help individuals
who present some pathology that may
affect their psychic condition. In a study
carried out by Zakka (ZAKKA, 2020),
it was possible to identify that subjects
who did not use the substance, when subjected to certain tasks, could not develop
as those who used it, which allowed the
tested subjects stay with lower concentration levels than those who used the
substance.
Naber; Hommel and Colzato
(2015) reported in their study that the
use of choline Bitartrate in healthy individuals caused them to have an improvement in their visual-motor performance,
however, the same authors argue that in
the same proportion there was a minimization of pupils in these subjects. It is
understood that the use of this substance
is important because it is a supplement to
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foods eaten by subjects with or without
specific diseases.
In the study by Borges (2011),
after administering some doses of Choline Bitartrate in rats submitted to global brain ischemia transitory, it became
evident that, over the months, they began to have a considerable improvement
frequency. According to the author,
in the first applications they left in the
field of survival for the neural survival,
soon after became more stable and with
a 2-month survival, that is, greater than
the previous survival. In the same study,
the author presents which composition
he used to reach the presented result, namely: C5H14NO.C4H5O6; PM=253.3. It
was also highlighted, in the same study,
that for the effectiveness to be proven,
it was necessary that the composition
was properly prepared before ingestion
(BORGES, 2011). Below, you can see
some foods that contain Choline bitartrate in its composition and are consumed by all ranges ages, from childhood
to adulthood.

they may also be beneficial in preventing
more phased cognitive and motor disorders. late in life. In addition to observing
behavioral changes after choline administration, the effect of chronic choline
administration on changes in the redox
state of the brain and on neurochemical
changes in the brain and hippocampus
was also determined.

Conclusion
Hippocampus, the main seat of
memory, needs stimuli for its growth to
take place, making possible the emergence of mechanisms that allow a better
processing of a subject’s declarative memories. Chronic choline intake has been
suggested to improve behavioral, oxidative, and neurochemical outcomes in the
normal population, as a safe and effective supplement to improve neurological
health in normal individuals, and that
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