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ABSTRACT

It is intuitive to understand how sensory information gets to the brain and how motor information can travel to the muscles together where these two
systems allow us to detect and respond to the world around us but how do we engage with that world, how do we determine what is important, and
how do we fall in the analysis. These higher cortical functions involve the complex interplay between neurotransmitters and hormones throughout the
entire nervous system. There are two major anatomical behaviors; the limbic system and hypothalamus. These structures that support much higher
cortical functions hypothalamus is a very small structure but it is absolutely critical for life and it allows us to respond to both the internal and external
environment and to maintain homeostasis. The limbic system is important for learning and memory, and all emotional aspects of behavior importantly
limbic and hypothalamic structures are interconnected with each other. Let’s begin with an anatomical overview of the hypothalamus in the middle
section. You can delineate the hypothalamus from the thalamus through the hypothalamic sulcus anteriorly, the hypothalamus extends to the anterior
commissure, and the optic chiasm inferiorly and it includes the mammillary bodies and extends to the infundibula stock where it communicates
with the pituitary glands. It is a coronal section through the brain. It is the third ventricle, you can identify the thalamus on either side of the third
ventricle and underneath; the thalamus is the hypothalamus and it extends laterally to these descending fiber bundles which are part of the internal
capsule. The hypothalamus is structurally part of the diencephalon but it functions as part of the limbic system through reciprocal connections. It
helps to maintain homeostasis in the entire body through influences on the endocrine system and importantly through its primary influence on
both the sympathetic and parasympathetic systems; the limbic system is extremely old from an evolutionary perspective in its connections and it is
interposed between the hypothalamus and the neocortex and providing a bridge between endocrine visceral emotional and voluntary responses to
the environment.
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INTRODUCTION

We know that widespread areas of the central nervous system are
part of it processing; however, here we will focus on the core limbic
structures that these structures include deep for brain nuclei and
cortical areas [1,2]. The key cortical area is the limbic lobe, it is not a
true lobe rather, it spans the frontal parietal and temporal lobes, and
it comprises arraign of cortex on the medial surface of the brain the
finger Lager is and the parahippocampal gyrus [3-7]. It is the anterior
swelling of the parahippocampal gyrus is the incus. The hippocampus
is primarily involved in memory, and the amygdala is primarily
responsible for emotional processing [8].

Fig. 1 conveys that in its specimen we have opened the lateral ventricle
to show you the hippocampus as it lies on the floor of the inferior
horn. It bulges here is the hippocampus toward the posterior end
fibers emerging that will form the fornix and will swing over the
thalamus to reach the mammillary bodies of the hypothalamus [9]. In
it the specimen, we have approached the hippocampus from a medial
approach and we have taken away part of the temporal cortex here
the lateral ventricle is right here and lying on the floor of the lateral
ventricle is the hippocampus. It is unusual view of the hippocampus
which shows the underside of its structure and exemplifies the
increased surface area achieved through extensive folding here’s the
outflow from the hippocampus the fornix [10-13]. These fibers swing
around the thalamus and come down here as the columns of the fornix
just posterior to the anterior commissure; the columns of the fornix
will project down to the mammillary bodies and the mammal economic
track is going to connect the mammillary bodies with the anterior
nucleus [4,13,14] and the dorsal medial nucleus of the thalamus from
the thalamus the information travels to the limbic lobe [15-17].

VOYAGE BETWEEN BRAIN AND EMOTION

It is the classic PAPA Circuits involved in learning memory and emotion
now knows that many other structures are involved in it [18]. A circuit
including the amygdala is located in the roof of the inferior horn of the
lateral ventricle directly underneath the uncus. The uncusis the anterior
extension of the parahippocampal gyrus and it is easily identifiable
through its hook-like appearance directly underneath the uncus lies the
amygdala. Let’s take a look at a cross-section through its area [19]. It
is a coronal section through the forebrain corpus callosum that is the
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anterior horn of the lateral ventricle and inferior horn of the lateral
ventricle and here in the floor of the inferior horn hippocampus right
here its different layers of neurons give it that striped appearance when
we turn it section around [20]. We are now more anterior and we can
see the amygdala, it lies superior and anterior to the hippocampus [21].
It stretches of cortex here is the incus. The amygdala is a key structure
in the expression of emotion emotional memory and basic drives let’s
get oriented to diagram. It is the lateral ventricle. It is the anterior horn
the posterior horn and it year is the inferior horn which lies deep within
the temporal lobe is the thalamus, hippocampus, and the fornix [22].
The hypothalamus with the mammillary body let’s trace the papa’s
circuit. The circuit is the bridge between emotional endocrine visceral
and voluntary responses to the environment from the hippocampus a
fiber bundle emerges. It is the fornix its wings around the thalamus to
converge behind the anterior commissure as the columns of the fornix
the columns of the fornix project to the mammillary body from the
mammillary bodies the mammal autonomic tract projects to the anterior
and dorsal medial nucleus of the thalamus [23]. Modern neuroscience
has established a link between the amygdala and the hypothalamus as
well. It is an important connection for fear responses and salience Il
filtering an additional layer of integration happens within the limbic
lobe. It is the basic network of connections that allows us to engage
with our environment determine what’s important and fall in love [24].

BRAIN ENCODES FEAR

How the brain encode sphere and how it can go awry in fear. Fear
disorders and severe anxiety disorders and how the new neuroscience
of understanding emotion and fear can help us to inhabit and transcend
fear in our daily lives fear lives in a part of the brain called the
amygdala [25]. The amygdala is about two inches inside of the years.

What is so fascinating about the amygdala and processing of fear is the
same brain region as conserved across all mammals down to the lowest
mice and most vertebrates and the experience that we fear the basic
root of fear reflex that we have during these experiences of fear that
we as humans have is not so different than that of a mouse [26] and
so it is allowed us as a feed to advance our understanding of behavior
specifically the neuroscience of fear more so that I would argue than
almost any other neuroscience of behavior because of its conservation
when we see an image that even in its most cursory way reminds us of a
fearful stimulus it activates the sensory representation in the eyes and
then the first way station in the brain called the thalamus [27].

The thalamus then sends its information to much higher brain cortical
areas that lead to the conscious awareness of fear or the conscious
awareness more specifically of the visual image but hundreds of
milliseconds before we are consciously aware of it the thalamus, also
its midway station sends a signal to the amygdala which activates
it. The whole hard-wired reflex of fear survival responding and
experience it [7,28]. Anxiety disorders can be considered as “intact”
condition, which almost totally disturbs the routine life of the
person. Creating a condition of unexplained anticipatory fear and
apprehension regarding the occurrence of even normal things in life.
Drug development for anxiety requires new pharmacological agents
acting at specific neurotransmitters and neuropeptides, their reuptake
and metabolism [29].

AMYGDALA ACQUISITION WITH LIMBIC SYSTEM

Probably most of us have had is something like walking through a park,
walking through the woods, enjoying a nice pleasant day and then all
of a sudden there’s a snake...your hearts pounding, your chest is up
and down, your breathing, and you are sweating, you have to escape
and only after all that seemingly has already happened and time to
slow down do you realize, it was merely a stick what has happened is
that your body has activated the spider flight response before you can
consciously be aware of what happened and that is going on every day
and people with severe anxiety disorders and fear-related disorders,
the cues of the world that activate fear are activating it [30-34].
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Basic primitive reflex before you can control it. It is what your brain
looks like on fear, it is a functional magnetic resonance imaging of
fearful versus neutral faces, and it has been basic findings that have been
replicated across the world [17]. The amygdala is hyperactivated when
a fearful stimulus has occurred and what we find and it is worked by
immediate stimulus across post-traumatic stress disorder (PTSD) [35].
Social anxiety disorder specific phobias; the amygdala is hyperactivated
and hypersensitive. In these disorders, the root of fear of these disorders
we can think of with the term a panic attack and with a panic attack,
people will have an experience where their heart is racing, the chest is
pounding, they cannot catch their breath or sweating, they have to get
away, they feel like they’re died and panic attacks happen in all of these
anxiety disorders in panic disorder, it seems like the fear comes out of
the blue, and in many ways, it is fear of fear itself after the first panic
attack, which is often at a time of high stress or depression or trauma
one will associate the experience of fear with the bodily reminders that
occurred with the fear reaction [36,37], so the next time their stomach
is upset or their heart is racing, they are afraid, they are going to have
another attack, it becomes a fear of the fear itself the phobias if you are
afraid of a spider and a big spider hands on you. You are scared to death
we do not call it a panic attack but it is actually the same symptoms and
similarly with trauma [32]. Parenting process is significant in endorsing
and fostering the physical, emotional, social, financial, and intellectual
development of children from infancy to adulthood. This process not
only share the biological relationship with their children but also raise
them to independent, unique personalities. This task is not an easy one;
thus, stress is quite common in parenting. However, the coping pattern
varies with the amount of pressure and parental ability to cope with the
stressors [38].

Posttraumatic stress disorder (PTSD)

Activations of the trauma memories activate the same set of symptoms;
the reason is particularly interesting and again these are the symptoms
that we are talking about chest straight chest breathing up and down
heart racing stress hormones the cortisol fight-or-flight adrenaline
response stomach upset [39] heavy breathing turtle response freezing
social avoidance decades of work by psychologists have identified that
all of these symptoms are the sine qua non of panic symptoms but
separately decades of work by neuroscientists have identified that
it exact same set of symptoms in mice and men are the result of the
hard-wired freer reflex of the amygdala specifically if you activate the
amygdala chemically or electrically that leads to downstream brain
activation of multiple regions that lead to IT [40] (Fig. 2).

CONCLUSION

Exact same set of symptoms, therefore, does not have to be confusing
anymore what these symptoms are there specifically the primitive fear
reflex activated by the amygdala [41,42], and the question can then
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become what is different between those who have fear disorders and
those who do not have why is the amygdala differentially activated in
these people and what we focus on PTSD [43-45].

We generally think about PTSD as a disorder related to combat military
that is where the name first came from but we now know that it occurs
in times of terrorism, times of trauma interpersonal violence, motor
vehicle accidents, and other experiences of life or death situations,
why do some people following a severe trauma have high risk for
PTSD [46], whereas others seem to be at low risk or after any severe
experience or trauma one thing, we know that there seems to be a
differential sensitivity, the amygdala comes to the time of the trauma
with a different set of backgrounds a different biology [11]. Part of that
genetic, we think that 30-40% of the differential risk for those who
have PTSD and other fear-related disorders genetically mediated based
on twin studies, we also know that a history of environmental stress
and trauma can raise the stakes at the time of trauma exposure [12].
We know that how the learning event occurs, how many traumas one
can differentially sensitize, the stress response and we also know that
what happens in the aftermath of trauma [47]. The time at which new
fear memory goes from being a labile state to a more permanent state
is very important, we heard early about Alzheimer’s disease and most
of us think about learning and memory with relationship to explicit
declarative new memories [48,49] but it is important to know that
there is a parallel memory system which is called as the emotional
memory system and we form new memories through the emotional
memory system and disorders of fear can be thought of as disorders of
overlearning these fear memories so one example of differential stress
response differential susceptibility. An example of nature and nurture
or gene by environment interaction [50,51].
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