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INTRODUCTION

The human body has all the tools and endlessly adaptable mechanisms to self-regulate, heal, rebuild, and survive.

The essential task is understanding how to work with our body, not against it. This is the key to a joyful, prosperous life.

The vagus nerve of the central nerve center is the commander-in-chief and manages all the major organs. This is the longest cranial, and it begins
right behind the brain's eyes and interacts with all of the body's major organs. This sends fibers from your nervous system to all your visceral
organs and is the supervisor of your inner nerve center, delivering nerve impulses to each organ in your body. The term vagus means "wanderer,"
as it wanders throughout the body from the brain to the reproductive organs, touching all in between. When it comes to mind-body communication,
the vagus nerve is important, because it enters all the main organs except the adrenal and thyroid glands.

It originates from the brainstem and is "wandering" all the way down into the abdomen, extending fibers to the tongue, pharynx, vocal cords, lungs,
chest, liver, intestines, and glands, releasing anti-stress enzymes and hormones (such as acetylcholine, prolactin, vasopressin, and oxytocin),
affecting appetite, metabolism and, of course, the calming reaction.

For any organ with which it is in contact, this is an essential nerve. The mind can suppress anxiety and depression. The reason they communicate
with each other is closely connected to the vagus nerve, as it is connected to the nerves that guide our ears for listening, keeping eye contact, and
those that control emotions. This nerve also can affect the proper release of hormones in the body to maintain healthy mental and physical
systems.

It is the nerve that is responsible for increasing stomach acidity and digestive juice secretion for ease of digestion. When stimulated, it also helps to
absorb vitamin B12. If it does not work properly, you may suspect, to name a few, severe intestinal problems, such as colitis, IBS, and Reflux.
Problems with reflux are triggered by a vagus nerve disorder, as it also affects the esophagus. It is the inappropriate reflex of the esophagus that
triggers diseases like Gerd and Reflux.

Also, the vagus nerve helps control blood pressure and heart rate, stopping heart disease. While this nerve regulates the balance of blood
glucose in the liver and pancreas to avoid diabetes, the vagus nerve helps release bile through the gallbladder, which helps the body remove
contaminants and break down fat. This nerve stimulates general kidney function while in the bladder, increasing blood flow, maximizing the body’s
filtration. Activation in all target organs can reduce inflammation when the vagus nerve reaches the spleen. Even this nerve can control the fertility
and orgasms of women. A damaged or blocked vagus nerve may cause havoc in the mind and body as a whole.

Now that we realize that the vagus nerve is connected to all the major organs and their proper functioning, we can easily conclude that any
disease, infection, or brain, heart, and spirit problem can be reversed or even healed by triggering and relaxing the vagus nerve. This also has
positive effects on issues like anxiety disorders, heart disease, headaches and migraines, fibromyalgia, alcohol addiction, breathing, gut problems,
memory problems, mood disorders, MS, and cancer.

There are many recorded ways to activate the vagus nerve, such as singing and humming, laughing, yoga, awareness, breathing exercises,
physical activity, and vibration, to name just a few. Singing and laughing stimulate the muscles on the back of your throat that stimulate the nerve.
Also, mild exercise or rehabilitation increases stomach fluids, which means activating the vagus nerve. Regimented yoga practice also can improve
the activation of this nerve because of the motions, but relaxation and OM-ing help stimulate the nerve of the vagus. All these ways to stimulate the
vagus nerve have one thing in common: noise!

Researchers around the world use tissue resonant frequency to help vibrate the body back into health, changing conditions like depression,
PTSD, migraines, fatigue, memory problems, chronic pain, sleep disorders, and even cancer. "You can see cancer as a form of disharmony," says
Dr. Gaynor, director of oncology at the Strang-Cornell Cancer Prevention Center in New York. "We know that music and sound have profound
cancer-related effects on the immune system."

AN INTRODUCTION TO THE NERVOUS SYSTEM

The nervous system is a specific center of organism management. It is thanks to the proper functioning of the nervous system that we are able to
think, feel, or perform various activities. The nervous system can be divided differently: into the central and peripheral nervous system or the
somatic and autonomic nervous system. The structure of the nervous system is as complicated as its functions.

What are the components of the nervous system, what are its functions, and what are the diseases affecting the nervous system?



The nervous system is considered the most important of the systems in the human body. Treatment of this part of the body is caused by the fact
that it is the nervous system that controls the activity of other body systems. The complexity of the structure of the nervous system is certainly not
surprising: this structure performs so many functions that its complex organization basically seems understandable.

Nervous system: development

The nervous system begins to develop early. Its first embryos appear in the body around the third week of fetal life (about 18-19 days after
fertilization).

The first structure of the nervous system – the neural plaque – arises from the neuroectoderm (cells of one of the three leaves of the embryo –
ectoderm differentiates it).

The next stage in the development of the human nervous system is the formation of a neural gutter. When – around 20-25 days after fertilization –
its edges become overgrown, then the neural tube develops.

During the second month of fetal life, the fetal nervous system undergoes subsequent changes. Brain bubbles are formed from the neural tube,
which initiates the development of three major parts of the brain:

›  forebrain

›  midbrain

›  hindbrain

At the same time, the structures of the ventricular system of the brain are formed.

It is in the next month of the fetus's life, which blood vessels supplying CNS tissues intensively form.

In turn, the fourth month after fertilization is the time when the process of cerebral gyrification is initiated, consisting in the formation of furrows and
bends within the brain.

The most important processes regarding the development of the nervous system occur during intrauterine life, but this is not synonymous with the
fact that when a person comes into the world, his nervous system is fully developed.

Processes such as myelination (i.e., the formation of myelin sheaths around nerve fibers) are initiated in the womb, but they last for many years
after birth. Myelination processes can take place up to the age of 20 – and sometimes even longer.

Nervous system: morphological division

The basic division of the nervous system has two parts: the central nervous system and the peripheral nervous system. The central nervous
system (CNS) is the most important structure of the human nervous system. This is where all the essential centers responsible for controlling
various body functions are located. The CNS structures include:

›  Brain, located in the skull, which consists of the dermis, interbrain, and the brainstem. The brainstem is divided into 3 parts: midbrain, bridge,
and medulla oblongata)

›  Spinal cord protected by spinal structures

CNS tissues consist of two elements. They are gray matter (made up mainly of nerve cell bodies) and white matter (composed of the fibers of cells
of the nervous system).

The central nervous system is indeed the center of command for body functions, but this structure could not play its role without the peripheral
nervous system. It is this second portion of the nervous system that is responsible for delivering nerve impulses from all body structures to the
CNS. The peripheral nervous system includes:

›  cranial nerves (of which 12 pairs are distinguished)

›  spinal nerves (of which there are 31 pairs)

›  nerve ganglia (located in different places of the body as clusters of nerve cell bodies)

›  peripheral nerve endings

The human nervous system can be divided not only by its structure but also functions. In the functional division, the somatic nervous system and
the autonomic nervous system are distinguished.



The somatic system is the portion of the nervous system that is primarily associated with the activities we realize. This element of the nervous
system is responsible, among others, for movement (these phenomena are controlled by pyramid system). It is primarily involved in performing
intended and planned activities through the extrapyramidal system.

The somatic nervous system also receives various sensory stimuli, such as touch or temperature; it is also a structure that receives impulses from
the sense organs (i.e., visual, auditory, and olfactory or taste stimuli).

The second functional element of the nervous system is the autonomic (vegetative) nervous system. The name of this element of the nervous
system comes from the fact that its activity takes place completely without our conscious control. Within the autonomous system, two parts that
operate in opposition to each other are distinguished:

›  sympathetic nervous system

›  parasympathetic system

The autonomous system is responsible for several different phenomena, including affecting heart function, regulating digestive system function,
controlling the state of the sphincter (e.g., bladder sphincter), and is also responsible for the state of the pupil (it is the autonomic system that
leads to narrowing or dilatation of the pupil) and affects the condition of the respiratory tract (this system can lead to bronchoconstriction or
enlargement).

Nervous system: cell structure

The basic cells that build the nervous system are neurons. There are several elements necessary for the functioning of the nervous system. The
body of the nerve cell has two types of protrusions: shorter dendrites and longer axons.

Dendrites are primarily used to transfer information between closely located nerve cells. Axons, in turn, are definitely longer projections (in men,
the length of the axon can reach up to about one hundred centimeters), and their function is to send nerve impulses over much further distances.

There may be as many as 15 billion neurons in the human nervous system – even up to ten times more, because there may be other cells in it,
called glial cells. These types of cells of the nervous system include, among others:

›  microglia cells

›  oligodendrocytes

›  astrocytes

›  ependemocyty

Schwann cells

Each of these types of glial cells has an important function in the nervous system. The cells involved in the formation of myelin sheaths are
oligodendrocytes and Schwann cells.

Astrocytes fulfill the function of supporting neurons and have an impact on the transmission of nerve impulses; ependemocytes, in turn, are
important for the proper function of the blood-brain barrier.

On the other hand, microglia cells are designed to defend the structures of the nervous system (the term microglia is defined as specific cells of
the nervous system of the immune system).

HOW DOES IT WORK?

The nervous system includes all nerve cells of the human body. It communicates with the environment and at the same time manages a variety of
internal mechanisms. The nervous system absorbs sensory stimuli, processes them, and triggers reactions, such as muscle movements or pain
sensations. For example, when someone reaches for a hot stove, he or she reflexively pulls the hand back, and the nerves simultaneously send a
pain signal to the brain. The nervous system also controls metabolic processes.

The nervous system contains many billions of nerve cells called neurons. Inside the brain, there are about 100 billion neurons. Every single nerve
cell consists of one body and different processes. The shorter processes (dendrites) act like antennas: through them, the cell body receives
signals (for example, from other nerve cells). Over the long extension (axon), which can be over a meter long, the signals are forwarded.

According to the location of the nerve tracts in the body, a distinction is made between the central and peripheral nervous systems. The central
nervous system (CNS) includes neural pathways in the brain and spinal cord. It is safely embedded in the skull and spinal canal. The peripheral
nervous system (PNS) includes all other nerve tracts of the body.



Regardless of the situation, one speaks of an arbitrary and involuntary nervous system. The voluntary nervous system (somatic nervous system)
controls all processes that are conscious and that you can influence at will. These are, for example, targeted movements of arms, legs, and other
body parts.

The autonomic nervous system regulates the processes in the body that cannot be controlled by the will. It is constantly active and regulates, for
example, breathing, heartbeat, and metabolism. It receives signals from the brain and sends them to the body. In the opposite direction, the
autonomic nervous system transmits messages from the body to the brain, such as how full the bladder is, or how fast the heartbeats. The
autonomic nervous system can very quickly adapt to the function of the body to other conditions. For example, if a person is warm, the system
increases blood flow and sweating to cool the body.

The central and peripheral nervous systems contain arbitrary and involuntary proportions. In the central nervous system, however, the two parts
are strongly intertwined, while they are usually separated in other areas of the body.

The autonomic involuntary nervous system consists of three areas:

›  The sympathetic nervous system

›  The parasympathetic nervous system

›  The intestinal nervous system (enteric nervous system)

The sympathetic and parasympathetic nervous systems typically act as opponents in the body. The sympathetic prepares the organism for
physical and mental performance. It ensures that the heart beats faster and stronger, expands the respiratory tract so that you can breathe better,
and inhibits the intestinal activity.

The parasympathetic nervous system takes care of the body's functions at rest. It activates digestion, stimulates various metabolic processes, and
provides relaxation. The sympathetic and parasympathetic nervous systems are not always opposites, though. For some functions, the two
systems complement each other.

The enteric nervous system is its own nervous system of the intestine, which largely independently regulates the movement of the intestine during
digestion.

We will start with a microscopic description of what makes up the nervous tissue to understand the nervous system. Then we will discuss the
various macroscopic classes.

Microscopic Description: 

Two cell types make up the body's nervous tissue: nerves and glia. Neurons are cells that process information. They communicate with each other
through electrical and chemical means. Electrical interaction is accomplished in the nervous system by "potentials of action." At the "synapse,"
which is the region where the two separate neurons interact with each other, the potential of action is transformed into a chemical signal.

Glia, on the other hand, are the cells that sustain it. There are many different types of glia, each having different functions. For example, glia
known as oligodendrocytes helps isolate neuronal axons to ensure fast and efficient electrical communication in the brain and spinal cord. Another
type of glia, astrocytes, is responsible for the blood-brain barrier. They also maintain the integrity of the neuron-specific chemical environment. A
different kind of glia, ependymal cells, ventricles column, and brain cavities are filled with fluid. It is important to realize that essential functions
involve other forms of glia.

When we combine many millions of neurons and glia into structural units, we come to the basis for the macroscopic level of the nervous system.

Macroscopic Description: 

Depending on the anatomical location, the nervous system is usually divided into two separate divisions: the peripheral nervous system (PNS) and
the central nervous system (CNS).

The nervous system is a complex chain of nerves and cells that carries messages from and to different parts of the body and the brain and spinal
cord.

Both the central nervous system and the peripheral nervous system are part of the nervous system. The central nervous system consists of the
cerebral and spinal cord, and the Somatic and Autonomic nervous systems form the peripheral nervous system.

The Central Nervous System (CNS)

There are two main components of the central nervous system: the heart and the spinal cord.



The brain is located inside the skull, shaped like a mushroom. The brain is made up of four primary parts: 

›  the brain stem

›  the cerebrum

›  the cerebellum

›  the diencephalon

The weight of the brain is 1.3 to 1.4 kg. It has nerve cells called neurons, and these are the glia that support cells.

The brain contains two kinds of matter: gray matter and white matter. Gray matter is gaining momentum and stores it. Neuron and neuralgia cell
bodies are in the gray matter. White matter holds signals from and to gray matter. It is made up of nerve fibers (axons).

The brain stem is also known as the oblongata of the Medulla. It is between the pans and the cord of the spinal cord and is only around one inch
long.

The cerebrum is the major component of the brain and is located on the brain stem. There are two hemispheres in the cerebrum. Each
hemisphere controls the opposite side of the body's activities.

We can separate the hemispheres into four lobes:

›  Frontal lobe

›  Temporal lobes

›  Parietal lobe

›  Occipital lobe

The Cerebellum 

It is behind and below the cerebrum. Also known as the forebrain stem is the Diencephalon diencephalon. The thalamus and hypothalamus are
included. The thalamus is where visual signals coalesce with other impulses—a smaller part of the diencephalon in the hypothalamus.

Other Parts of the Brain

Certain parts of the brain include the midbrain and the Pons: 

›  the midbrain includes conduction paths to and from higher and lower centers 

›  the pones function is to be a conduit to higher structures; it comprises conduction routes between the medulla and higher brain centers.

The Spinal Cord

The spinal cord is like a chain that extends from the brain along the tube. A sequence of 31 segments makes up the spinal cord. From each
segment comes a pair of spinal nerves. The spinal cord area that originates from a pair of spinal nerves is called a spinal section. In the spinal
cord are both motor and auditory nerves.

The spinal cord in adult women is about 43 cm long and in adult men is about 45 cm long; it weighs about 35-40 grams.

The vertebral column holds it through its length.

The meninges are three plates of membranes that protect both the brain and the spinal cord. The dura mater is the outermost surface. The
arachnoid is the central layer, and the pia mater is the innermost layer. The meninges provide brain and spinal cord defense by serving as a foil
for bacteria and other microorganisms.

The flow of the cerebrospinal fluid (CSF) around the brain and spinal cord serves to secure and nourish the brain and spinal cord.



NEURONS

The neuron is the nervous system's basic unit. It is a specialized cell of conductors that receives electrochemical nerve impulses and transmits
them. The neuron has a cell body and long arms that carry impulses from one part of the body to another.

The neuron has three different parts:

›  the cell body

›  dendrites

›  axon

Cell Body of a Neuron

The cell body is like any other nucleus or control center cell.

Dendrites

Cells have several dense branches that act as cables; these are called dendrites. The exception is a sensory neuron that, instead of many
dendrites, has a single, long dendrite. There are multiple thick dendrites in the motor neurons. The role of the dendrite is to carry a nerve impulse
into the body of the cell.

Axon

This is a long, thin neuron pathway that carries impulses to another neuron or tissue away from the cell body. Typically, there is only one axon per
neuron.

Myelin Sheath

The neuron is covered by the cells of the Myelin Sheath or Schwann. These are white and segmented, containing more peripheral nerves between
axons and dendrites. Except at the termination point and Ranvier nodes, the covering is continuous along the axons or dendrites.

The neurilemma is the nucleus layer of Schwann cells. Its function is to regenerate damaged nerves. Nerves in the brain and spinal cord have no
neurilemma and are therefore unable to recover if damaged.

Types of Neurons

The body's neurons can be categorized by structure and function. Multipolar neurons or unipolar neurons may be multipolar neurons according to
structure: 

The Multipolar neurons have one axon and several dendrites. 



The Bipolar neurons have one axon and one dendrite, which are normal in the brain and spinal cord. These are seen in the eye retina, the inner
ear, and the (small) area of the olfactory.

One cycle of unipolar neurons spread from the cell head. The one phase is separated, with one part serving as an axon and the other as a
dendrite. These are used in the spinal cord.

The Peripheral Nervous System

There are two parts of the peripheral nervous system: 

›  Somatic nervous system 

›  Autonomous nervous system.

The Somatic Nervous System

The somatic nervous system is made up of peripheral nerve fibers that absorb sensory information and stimuli from peripheral and remote organs
(those like limbs far from the brain) and take them to the central nervous system.

These are also made up of motor nerve fibers that come out of the brain and carry signals to the skeletal muscles for movement and motion. For
example, the tactile nerves carry information about the temperature to the brain when approaching a warm surface, which, in effect, through the
motor nerves, signals the hand's muscles to withdraw it immediately.

It takes less than a second for the entire process to occur. The neuron's cell body, which holds the information, frequently lies within the brain or
spinal cord and directly projects to a skeletal muscle.

Autonomic Nervous System

The Autonomic Nervous System is another part of the nervous system. It has three parts: 

›  The sympathetic nervous system 

›  The parasympathetic nervous system 

›  The enteric nervous system 

This nervous system regulates the muscles of the body's internal organs that are not actively controlled by people. This includes heartbeat,
digestion, respiration (except breathing consciously), etc.

The autonomic nervous system's nerves innervate internal organs and glands' smooth unconscious muscles and allow them to act and secrete
their metabolites, etc.

The third autonomic part of the nervous system is the enteric nervous system. It is also the complex network of nerve fibers inside the abdomen,
such as the gastrointestinal tract, pancreas, gall bladder, etc. It has almost 100 million nerves.

Neurons in the Peripheral Nervous System

The nervous system's biggest function is from the amygdale. There is one preganglionic neuron for each chain of impulses, plus one in front of the
cell body or ganglion, which is like a central controlling body of multiple peripheral neurons.

The preganglionic cell is either in the cortex or the tissue of the spinal cord. This preganglionic neuron projects into an autonomic ganglion in the
autonomic nervous system. Afterward, the postganglionic neuron contributes to the target body.

There is only one neuron in the somatic nervous system between the central nervous system and the target body, while the autonomic nervous
system uses two nerves.

Functions Of The Nervous System

The nervous system consists of two parts that are integrally joined with each other. The brain and nervous system have multiple functions that are
essential for the normal functioning of the fuselage.

The gearbox of the impulse

The nerve impulse is essentially an electrical stimulus that moves over the cell membrane. It crosses axons and dendrites of neurons. It moves
through the dendrites of the skin and then reaches the cell body, the axon, the axon terminals, and the neuron synapse.



The synapse is a junction between two neurons where the impulse moves from one to the other. Neurotransmitters are present at the synapse,
chemical emitters of the messengers that transmit the impulse. They include acetylcholine and norepinephrine.

The impulse connects to the next dendrite in a chain reaction until it reaches the brain, which then requires the skeletal muscles to function.

The reflex arc

These reflexes are automatic and involuntary reactions. They may or may not concern the brain (for example, flashing does not affect the brain).
The reflex arc is the main functional elements of the nervous system that helps a person respond to a stimulus.

Operations of different parts of the nervous system

The different parts of the nervous system have different functions as follows:

Brain functions

The brain consists of several pieces. Every part has a major function:

The Cerebral cortex

Thought, voluntary movement, reasoning and perception are the main functions of the cerebral cortex.

The cortex means literally "bark" (of a tree) in Latin and is so named because it is a sheet of tissue that connects the brain’s outer parts.

The cerebral cortex is between 3 to 7 millimeters thick. A thick band of nerve fibers joins the right and left parts of the cerebral cortex called the
corpus callosum.

The cortex has many incisions and jolts to increase its surface. A jolt or protrusion on the cortex is called a gyrus, and an incision is called a
sulcature

Cerebellum

The main functions of the cerebellum are the maintenance of movement, rest, and position. The word "cerebellum" was derived from the Latin word
for “tiny brain.” It is divided into two parts and has a cortex that covers the hemispheres.

Hypothalamus

The hypothalamus regulates body temperature, emotions, hunger, thirst, and circadian rhythm.

It acts as a "thermostat" by detecting changes in body temperature and sends signs for adjusting the temperature.

Oblongata of brainstem or medulla

This place is essential for survival, as it regulates breathing, heart rate, and blood pressure. The brainstem includes medulla, bridge, tectum,
reticular formation, and tegmentum.

Thalamus

Works by integrating sensory information and engine information. The thalamus receives sensory information and retransmits this detail to the
cerebral cortex.

The cerebral cortex also passes information to the thalamus, which then transmits this information to other regions of the brain and spinal cord.

Limbic system

This part of the brain includes the amygdala, the hippocampus, the hulled fuselages, and the cingulated gyrus—these help by regulating emotional
reactions. The hippocampus is also essential for learning.

Central gray nuclei

This part works in the rest and update movements. It includes structures such as globus pallidus, caudate nucleus, subthalamic nucleus, putamen,
and substantia nigra.

Midbrain

This part of the brain has sites adjusting visibility, hearing, eye movement, and general fuselage movement. The structures of the midbrain are
upper and lower colliculi and red nucleus.



The functioning of the cerebrospinal nervous   system

This system has twelve pairs of cranial nerves. These are connected to the brain and have specific functions. Each cranial nerve leaves the skull
through an opening at its base.

The nerves and their functioning include:

›  Olfactory - smell

›  Optics - view

›  Oculomotor - movement of eyeball, lens, and pupils

›  Trochlear - movement of the upper oblique muscle of the eye

›  Rigeminal - innervates the eyes, cheeks, and maxillary places and chewing controls

›  Abducens - moves the eye outwards

Facial - control muscles of the face, scalp, and ears; rule salivary glands; receive the sensation of taste from the previous two-thirds of the tongue

Acoustics - hearing and maintaining balance

›  Glossopharyngeal - sensation of back taste of the tongue and throat

›  Vagus - innervates the chest and abdominal organs

›  Spinal accessory - main movement and shoulders

›  Hypoglossus - tongue control muscles

Operations of the autonomic nervous system

The autonomic nervous system is divided into benevolent and parasympathetic nervous systems. These two systems have opposite functions on
the same organ sets.

The sympathetic nervous system is vital during an emergency and is connected with the "fight or flight” reaction. Energy is directed from digestion,
dilation of pupils, increased heart rate, increased perspiration and salivation, increased breathing, etc.

The parasympathetic nervous system is linked with a relaxed condition. The pupils contract, energy is diverted for the digestion of food, heart rate
slows down, etc.

THE POLYVAGAL THEORY

The polyvagal theory has been named 'Polus,' or multiple, and the nerve running through the human body is' vagus.' It is a tool for dealing with
pain and social connections based on how the nervous system responds to external stimuli ranging from security to risk. Tony Buckley, an
authority on this subject, spoke to us about Polyvagal theory and how to use it in psychology and psychotherapy.

Safety connectedness

Protection (and how the vagus nerve responds to it) is the polyvagal hypothesis. It's all about connection because when we feel safe, we feel close
to others. The theory then linked the idea of social contact as a response to a rehabilitation process from trauma.

An illusion is a term coined by Stephen Porges, the author of The Polyvagal Theory, referring to the illusion of safety and the risk we are all
continuously experiencing without being mindful of. It is the sense of fear that tells us that someone nearby could cause trouble or hurt us.
However, people may have a warped sense of perception, where there is no risk. It's also a response to trauma that places all the senses on high
alert.

Calming the nervous system

But when the alarm systems are set on high, how do we reset them? We cannot use the mind to turn it off, because it's a bodily mechanism (that's
why, while we're panicking, the reason doesn't work). Instead, we must use our brains.

The body is regulated by two mechanisms: the cranial nerve (controlled by our five senses) and the vagus nerve that regulates the brain, lungs,



and digestive tract. Therefore, to regulate our physical reactions, we need to know how to affect our vagus nerve. Our muscles need to be cooled.
This can be accomplished by grounding exercises, breathing, listening to soothing music, shaking off stress, etc. We are all special, so we're going
to have to play with what works for us.

The Window of Affective Tolerance

The sensitivity window is a perfect way to understand intense and hypo anticipation as felt in times of distress.

If we stay in 'optimum arousal,' we may function normally, but if we become 'hyper-aroused' to get us ready for action, we can feel anxiety, instead.
This condition was consistent with injury reactions to battle and flight. We can find ourselves in 'hypo-arousal' at the opposite end of the spectrum,
which can dull us to outside stimuli but can also lead us to shut down completely, as per the flop and freeze trauma responses.

Vagus Nerve Systems

The vagus nerve covers three associated systems within the body and responds to various levels of threat.

Safety–social engagement system This collects signals from others via body language, facial expression, and voice tone and (if friendly) calms us
down. This system can bypass stress hormones that are activated in us by other people.

Danger–the sympathetic nervous system increases body blood flow and pain, dilating eyes, speeding heart rate and respiration, and increasing
blood pressure.

Health risk–parasympathetic nervous system

It is also known that the rest of the digestive process conserves energy in health-threatening situations, because it will decrease heart rate, raise
intestinal and gland function, and relaxes gastrointestinal tract sphincter muscles. This is best seen in the opossum that so convincingly plays dead
that its victims will go home, leaving it to run when the coast is clear.

The vagal irony is that if driven too far, some devices can also destroy us if they can be shut down for safety!

Immobilization may be healthy (rest and repair) or help with survival. Likewise, activation has the same two aspects of adrenalized activity (such as
roller coasters) and risk practice. However, our body responds to trauma; it's positive that it does anything at all. The body does its best to keep us
safe at all times.

Understanding the polyvagal system in therapy

Through counseling, using the social engagement model, we can use this understanding of the polyvagal system. Because counseling is focused
on a therapeutic relationship, we can use this to help the patient heal from depression by providing a safe 'other' that can be experienced and
reacted to by the client's social engagement process. Once the customer feels comfortable with us, we will help them work through the pain, meet
other 'normal' people in their lives, and extend the peace outside the counseling area.

The Vagus Nerve

The 10th cranial nerve is the vagus nerve, a fiber system that connects the throat, heart, and brain. The name comes from the Latin root vagus ,
meaning “wandering,” as the nerve can communicate signals between many different parts of the body. About 80% of the vagus nerve fibers are
afferent, meaning that these fibers send signals to the brain from the organs. Such afferent fibers relay sensory information about the organs'
condition (how fast the heart beats, how much you swallow, how large your pupils are, etc.). The remaining fibers are efferent, so the brain can
relay and alter the function of these organs (we will discuss these fibers more in the next articles). In the nervous system, the role of the vagus
nerve is to maintain a balance between the various internal organs, including the heart. This equilibrium state is called homeostasis and may be
related to temperature, activation, chemistry, and other factors. This nerve is particularly essential, as an organ's state of equilibrium can vary with
context.

For instance, if it's warm outside, your blood will circulate and disperse heat throughout your body. If it's cold outside, however, your body will keep
your blood circulating through your major organs to keep these warm. The arteries in your extremities can limit blood flow to a certain degree. You
may notice that in cold weather, your fingers and toes are notably cold, as they are the furthest parts of your body from your heart, and the blood
does not circulate to them. You may feel frustrated that your hands are hot, but for your major organs, your body retains homeostasis in terms of
temperature, so be grateful for your vagus – and make sure you wear a coat and gloves.

Due to social circumstances, such as the existence of a stressor, homeostasis can also change. Of course, your heart should be relaxed and beat
60-80 times a minute. However, if a lion chases you, or you're in the middle of a marathon, your heart should beat faster and pump more oxygen.
Your goal is to go further in both cases, so oxygen and blood circulate to help you achieve this goal. Alternatively, when you're nervous, your heart
also tends to race, like when you've got to take an important exam or you're getting ready to talk to that particular person. In these situations,
running may seem less helpful to your brain. You're not getting ready to fight and run, but, as if there is a real threat, the body is displaying a



stress response. The polyvagal hypothesis discusses the various types of stress responses.

The word polyvagal refers to the fact that there is a myelinated and unmyelinated branch in the vagus. The myelin sheath is the fatty layer that
lines specific nerves and makes it possible to send signals faster and more accurately. The unmyelinated branch is more primitive, lacking this
myelination, and consequently, it is also less quick and organized than the myelinated branch. The myelinated version can be pictured as a
highway with stoplights: the road is asphalt, and you can drive fast, but the street is still designed, and drivers can travel safely. The branch that is
unmyelinated is more like a bumpy dirt road. It's not perfectly paved, thus fast driving is difficult. It is also not monitored, so it may be a bit
haphazard, and you may run the risk of an accident.

Such divisions, including the heart, establish homeostasis between various internal organs. Via three different stages of neuronal regulation, they
can do this. Such levels are the unmyelinated vagus, the sympathetic-adrenal process, and the myelinated vagus – from the least to the most
advanced.

Anatomical Terminology

The terms used by anatomists and health care providers can be confusing to the uninitiated. The purpose of this language, however, is not to
confuse but to increase accuracy and reduce medical errors. For instance, is a scar "above the wrist" two or three inches from the hand on the
forearm? Or is it at the hand's base? Is it on the front of the hand or back? We eliminate ambiguity by using precise anatomical terminology.
Anatomical terms originate from the vocabulary of ancient Greek and Latin. These languages are no longer used in daily conversation; thus, there
is no change in the meaning of their words.

The prefix "hyper-" means "high" or "over" in the hypertension disorder, for example, and the root word "tension" refers to pressure, so the word
"hypertension" refers to abnormally high blood pressure.

Anatomical Position

Anatomists standardize the way they view the body to improve accuracy further. Just as maps are typically oriented with north at the top, the
standard body "map" or anatomical position is that of the body standing upright, with the feet shoulder-width apart and parallel, with toes forward.

Confusion is minimized by using this standard position. No matter how the descriptive body is oriented, the terms are used as if they are in an
anatomical position. For instance, a scar on the palm side of the wrist is in the "anterior (front) carpal (wrist) region." Even if the hand were palm
down on a table, the word "anterior" would be used.

A resting body is either described as prone or supine. Prone describes a face-down orientation, and a face-up orientation is described as supine.
These terms are sometimes used during specific physical examinations or surgical procedures to describe the body's position.

Regional Terms

The various areas of the human body have specific terms to help increase precision. Note that the term "brachium" or "arm" is reserved for the
"upper arm," and "antebrachium" or "forearm" is used instead of the term "lower arm." Similarly, "femur" or "thigh" is correct, and "leg" or "crus" is
reserved for the lower limb portion between the knee and ankle.

Directional Terms

These words are important to define the relative positions of different body components. For example, an anatomist could describe one tissue
band as "inferior to" another, or a doctor could describe a tumor as "superficial to" a deeper body structure. Commit these words to memory to
avoid misunderstanding when you research and explain the positions of different parts of the body.

›  Front (or ventral): describes the front of the body, such as the toes in front of the foot.

›  Back (or dorsal): describes the back and line to the rear of the head. The popliteus leads to the patella.

›  Superior (or cranial): defines a position above the proper body part The orbits are better than oris.

›  Inferior (or caudal): defines a position beneath or below that of another part of the body, above or to the tail (in mammals, coccyx or lower spinal
column). The pelvis is less than the uterus.

›  The side or direction to the side of the body is defined laterally. The thumb (pollex) to the digits is lateral.

›  Medial defines the origin and orientation of the body towards the heart. The hallux is the toe of the medium.

›  Proximal defines the location of the limb closest to the body's attachment point or trunk. The brachium is similar to the antebrachium.

›  Distal defines a location in a limb that is further away from the body's attachment point or trunk. The cru to the femur is distal.



›  Superficial defines a location that is near the body’s outer layer. The bones have superficial skin.

›  Deeply defines a position far back from the body's bottom. The nucleus in the head is deep.

Body Planes

A section is a two-dimensional surface that has been cut into a three-dimensional structure. Modern medical imaging devices allow obtaining
"virtual sections" of living bodies for clinicians. We're naming the scans. Furthermore, body parts and scans can be viewed accurately only if the
audience knows the plane the segment was rendered along. A plane is a two-dimensional imaginary surface passing through the body. For
physiology and surgery, three planes are commonly referenced:

›  The sagittal plane is the plane that vertically divides the body or organ into the right and left sides. If this vertical plane runs down the middle of
the skin, it is the midsagittal or median plane. If it divides the body into unequal right and left sides, it is called the parasagittal plane or a
longitudinal section.

›  The frontal plane is the line that separates the body and organ into the front and back portions of the body – also referred to as a coronal plane
or the frontal plane.

›  The transverse plane is the plane which horizontally divides the body or organ into the upper and lower portions. Transverse planes generate
images called cross-sections.

Body Cavities and Serous Membranes

By membranes, sheaths, and other mechanisms dividing compartments, the body retains its internal organization. The largest body compartments
are the dorsal (posterior) cavity and the ventral (anterior) cavity. Such cavities house and defend fragile internal organs, and as they conduct their
functions, the ventral cavity makes significant changes in the size and shape of the organs. For example, the lungs, chest, stomach, and intestines
may expand and contract without distorting other tissues or interfering with surrounding organs’ functions.

Partitions of the Posterior (Dorsal) and Anterior (Ventral) Cavities

The cavities’ posterior (dorsal) and anterior (ventral) are subdivided into smaller cavities. The cranial cavity houses the brain in the posterior
(dorsal) cavity, and the spinal cavity (or vertebral cavity) contains the spinal cord.  The brain and spinal cord create a single, unified structure,
such as the cranial and spinal cavities that contain them. The skull and vertebral column bones and cerebrospinal fluid protect the brain and the
spinal cord. It is a blood-produced, colorless fluid that cushions the brain and spinal cord in the posterior (dorsal) cavity.

The two major subdivisions of the anterior (ventral) cavity are the thoracic cavity and the abdominopelvic cavity. The thoracic cavity is the anterior
cavity's upper segment and is surrounded by the rib cage. The thoracic cavity comprises the mediastinum's lungs and heart. The diaphragm
covers the thoracic cavity's surface and separates it from the upper abdominopelvic cavity. The most important cavity in the body is the
abdominopelvic cavity. Although any membrane does not separate the abdominopelvic space, it may be useful to distinguish between the
abdominal cavity, the division housing the digestive organs, and the pelvic cavity – the division hosting the reproductive organs.

Abdominal Regions and Quadrants

Healthcare providers usually split the space into either nine regions or four quadrants to facilitate clear communication, such as the origin of a
patient's abdominal pain or a mysterious mass.

The more detailed local solution subdivides the cavity into two vertical lines drawn as if falling from the midpoint of each clavicle (collarbone), with
one horizontal line directly below the ribs and one immediately above the pelvis. Nine areas have formed. The simpler approach to quadrants,
which is more widely used in surgery, subdivides the cavity with one horizontal and one vertical line at the umbilicus (navel) of the patient.

Membranes of the Anterior (Ventral) Body Cavity

One of the thick membranes covering the walls and organs in the thoracic and abdominopelvic cavities is a serous membrane (also referred to as
a serosa). The parietal membrane layers form the body cavity walls (pariet – corresponds to a cavity wall). The membrane's visceral surface
protects the tissues (viscera). There is a very small, fluid-filled serous space or cavity between the parietal and visceral surfaces.

There are three serous cavities and their respective membranes. The pleuron is the serous membrane covering the lungs in the pleural cavity, the
pericardium is the serous membrane surrounding the heart in the pericardial cavity, and the peritoneum is the serous membrane surrounding
many organs in the abdominopelvic cavity. The serous membranes contain fluid-filled sacs or cavities designed to protect and reduce friction on
the internal organs when they move, such as inflation of the lungs or heartbeats  Both the parietal and visceral serosa secrete the thick, sticky
serous liquid in the serous cavity. The pleural cavity reduces lung and body wall friction. The pericardial cavity also reduces friction between the
pericardium's heart and wall. The peritoneal cavity decreases contact between the pelvic and abdominal organs and the membrane of the body.
Serous membranes, contain the viscera, by reducing friction that could lead to organ inflammation.



WHAT IS THE VAGUS NERVE?

The vagus nerve, historically referred to as the pneumogastric nerve, is the tenth cranial nerve or CN X and interfaces with the parasympathetic
control of the heart, lungs, and digestive tract. The vagus nerves are paired, but they are usually referenced in the singular. It is the longest nerve
of the human body's autonomous nervous system. The end of the vagus nerve is known as the nucleus of the spinal accessory.

The bidirectional connection between the brain and the gastrointestinal tract, the so-called "heart-good axis," is based on a complex system,
including the vagus nerve, but also sympathetic (e.g., through the prevertebral ganglia), endocrine, digestive, and humoral relations, as well as the
role of gut microbiota to control gastrointestinal homeostasis and link emotional and cognitive homeostasis. The ENS produces over 30
neurotransmitters, and these have more neurons than the spine. Hormones and peptides released into the bloodstream by the ENS cross the
blood-brain barrier (e.g., gherkin) and can act synergistically with the vagus nerve to regulate food intake and appetite, for example. As a
treatment target of gastrointestinal and psychiatric disorders – such as inflammatory bowel disease (IBD), anxiety, and post-traumatic stress
disorder (PTSD) – the brain-good axis is becoming increasingly important. The gut is an essential immune system control center and the immune
modulator property of the vagus nerve.

As a consequence, this nerve plays significant roles in the gut, heart, and inflammatory relationship. For starters, vagus nerve stimulation (VNS),
or meditation techniques, includes new treatment approaches to modulate the brain-good axis for mood and anxiety problems, as well as in other
conditions associated with increased inflammation. These therapies are effective. Especially in both irritable bowel syndrome and IBD, gut-directed
hypnotherapy is effective. Finally, the vagus nerve is also an important connection between nutrition and psychiatric, neurological, and
inflammatory diseases.



1. Introduction

Vagus nerve stimulation (VNS) is a neurostimulation procedure in which the vagus nerve is activated in the neck area through a helical electrode
wound around the cervical vagus fibers and attached via a lead to a sub-clavicular-inserted pulse generator. Over the past two decades, it has
become a valuable option for patients with refractory epilepsy in the therapeutic armamentarium, and it is routinely available in epilepsy centers
around the world. Extensive evidence is also available for treatment-resistant depression being treated with the application of invasive VNS
therapy. Small studies and case study series have shown the efficacy of intrusive VNS in treating refractory migraine and cluster headaches,
Alzheimer's disease, anxiety disorders resistance to medication, bipolar disorder, and obesity. Numerous VNS instruments have been developed
over the years to improve efficacy and safety. Studies have discussed the latest advances in invasive VNS technology for the treatment of
epilepsy, more recently developed invasive VNS devices for other uses than epilepsy and anxiety, and non-invasive vagus nerve stimulation. Table
1 provides an overview of the approval of the Food and Drug Administration (FDA) and Conformité Européenne (CE) for the devices discussed in
this review.

The vagus nerve is the main component of the parasympathetic nervous system, which controls a wide range of vital body functions, including
attitude regulation, immune response, metabolism, and heart rate. This creates one of the connections between the brain and the gastrointestinal
tract and sends information to the brain through afferent fibers about the state of the internal organs. In this review article, we discuss various
vagus nerve roles that make it an attractive target for the treatment of psychological and gastrointestinal disorders. There is preliminary evidence
that activation of the vagus nerve is a promising potential therapy for medication-refractory anxiety, posttraumatic stress disorder, and
inflammatory disease of the intestine.

Treatments targeting the vagus nerve increase the vagal tone and inhibit the production of cytokine. Both are important resistance mechanisms.
Stimulating vagal afferent fibers in the intestine affects monoaminergic brain networks in the brainstem that play critical roles in various psychiatric
conditions, such as mood and anxiety. There is preliminary evidence that intestinal bacteria have beneficial effects on mood and anxiety, in part by
influencing vagus nerve activity. Since the vagal tone is correlated with the ability to regulate stress responses and can be influenced by breathing,
its growth through meditation and yoga is likely to contribute to resilience and mitigation of symptoms of mood and anxiety.

Basic Anatomy of the Vagus Nerve

The vagus nerve carries a wide range of signals from the digestive system and organs to and from the brain. It is the tenth cranial nerve that
passes through the neck and thorax to the abdomen from its source in the brainstem. It was also described as the "wanderer nerve" because of its
long path through the human body.

The vagus nerve exits in the groove between the olive and the inferior peduncle of the cerebella from the medulla oblongata, leaving the skull
through the jugular foramen's middle compartment. The vagus nerve in the neck gives essential innervations to most pharynx and larynx muscles
that are responsible for swallowing and vocalization. It provides the heart with the main parasympathetic supply in the thorax and stimulates heart
rate reduction. The vagus nerve regulates smooth muscle movement and glandular secretion in the intestines. Preganglionic neurons of vagal
efferent fibers emerge from the vagus nerve's dorsal motor nucleus in the medulla and are external to the muscle and mucosal layers of the gut in
both the lamina propria and the muscle. The celiac branch supplies the intestine to the distal part of the descending colon from the proximal
duodenum. The gastrointestinal vagal afferents include mucosal mechanoreceptors, chemoreceptors, and stress receptors in the esophagus,
stomach, and proximal small intestine, as well as sensory endings in the liver and pancreas. The sensory afferent cell bodies are in nodose ganglia
and send information to the solitary nucleus tractus (NTS). NTS projects vagal sensory information to multiple CNS regions, such as locus
ceruleans (LC), rostral ventrolateral medulla, amygdale, and thalamus.

Description VNS is a safe and effective neuro-stimulation medication approved by the FDA that is now widely available for refractory epilepsy
therapy. With the original VNS units, stimulation with constant or sporadic stimulation of the vagus nerve ('ON' and 'OFF' cycles) was provided in
an open-loop fashion[5]. In contrast to this regular stimulus, the magnet feature allows user-initiated stimulation where, at the start of a potential
seizure, the patient and their caregiver may move a magnet through the implanted generator to provide extra stimulation. A weighted average of
studies showed that, in up to 45% of users, using this magnet mode provided self-reported or caregiver-reported benefit. Patients also reported a
decrease in seizure intensity or duration or a decrease in the postictal period.

Nevertheless, in some cases, it may not be possible to manually administer the magnet at the time of the suspected seizure onset, due to medical
seizure signs, physical and mental dysfunction, misunderstanding of the seizure activity, and nocturnal seizures. Therefore, a relaxation-causing,
automatic seizure identification function is of considerable interest. EEG and ECG tests have shown that roughly 82% of patients with epilepsy
experience heart rate increases.

Vagus nerve dysfunction can lead to a whole range of problems, including obesity, bradycardia (abnormally slow heartbeat), swallowing difficulties,
gastrointestinal diseases, fainting, mood disorders, B12 deficiency, chronic inflammation, impaired cough, and seizures. In the meantime, vagus
nerve stimulation has been shown to improve the following conditions:

›  Anxiety disorder



›  Cardiovascular disease

›  Tinnitus

›  Diabetes

›  Alcohol addiction

›  Alzheimer's disease

›  Leaky gut

›  Poor breathing

›  Stress disorder

›  Cancer

Structure

After leaving the medulla oblongata between the pyramid and the lower peduncle of the cerebellum, the vagus nerve extends through the jugular
foramen then passes through the carotid sheath between the internal carotid artery and the inner jugular vein to the neck, chest, and abdomen.
This is where it contributes to the viscera's innervations and reaches the colon. In addition to giving output to different organs, the vagus nerve
comprises between 80-90% of afferent nerves, mostly transmitting sensory information about the state of the body’s organs to the central nervous
system. The nerves of the right and left vagus descend through the jugular foramina from the cranial vault, entering the carotid sheath between
the inner and outer carotid arteries, then proceeding laterally to the main carotid artery. The cell bodies of the vagus nerve's visceral afferent
fibers are bilaterally situated in the vagus nerve's lower ganglion (no dosage ganglia).

The right vagus nerve produces the right recurrent laryngeal nerve, which loops around the right subclavian artery and ascends between the
trachea and the esophagus into the chest. Then, the right vagus crosses anterior to the right subclavian artery, runs back to the upper vena cava,
descends back to the right main bronchus, and contributes to cardiac, pulmonary, and oesophageal plexus. The posterior vagal trunk is formed in
the lower part of the esophagus and enters the diaphragm through its hiatus.

The left vagus nerve crosses and descends on the aortic arch into the thorax between the left popular carotid artery and the left subclavian artery.
It creates the left recurrent laryngeal nerve that hooks to the left of the ligamentum arteriosum around the aortic arch and ascends between the
trachea and the esophagus. Therefore, the left vagus gives off thoracic cardiac branches, splits into the pulmonary plexus, proceeds into the
esophageal plexus, and enters the abdomen as the posterior vagal trunk in the diaphragm's esophageal hiatus.

The vagus passes in the carotid sheath perpendicular to the common carotid artery and the internal jugular vein.

The vagus nerve contains axons arising from or converging into four of the medulla's nuclei:

The vagus nerve dorsal nucleus – sends the viscera parasympathetic production, particularly the intestines

The nucleus ambiguous – results in the vagus nerve's branchial efferent motor fibers and pre-ganglionic parasympathetic nerves entering the
heart

The solitary nucleus – controls visceral organs

The spinal trigeminal nucleus – aware of the deep/crude pressure, pain, and temperature of the outer ear, the dura of the posterior cranial fossa,
and the larynx mucosa

Development

The vagus nerve's motor division is derived from the embryonic medulla oblongata's basal plate, while the visual division is derived from the neural
cranial crest.

Humans have never before been subject to such fast-paced lives at any time in human history as now, where tension penetrates all aspects of
daily life. Stress is a central problem in modern life, affecting a wide range of people of different ages and professions – beyond levels that are
thought to be healthy. Furthermore, some people consider themselves more vulnerable to anxiety than others. Groups that are constantly
struggling with stress are women and parents, as well as younger generations (18-35 years old), according to the American Psychological
Association. Younger people, in particular, report higher levels of stress than any other generation and appear to have difficulty coping with stress.

Similarly, a pan-European survey conducted among the general population found that 51% of all employees indicated that work-related stress was
normal in their workforce, while 66% attributed tension to working hours and workload. However, 77% of the European population predicted their



work-related stress would rise over the next five years. The European Commission acknowledged the severity of the issue and, under psychosocial
threats, has declared anxiety and pain reduction a focus area for the 2014-2020 health strategy in Europe.

This psychological stress snapshot shows that in highly-industrialized nations, higher stress levels are quite common. While the condition that
induces stress to the individual varies, behavioral reactions to perceived stress (e.g., elevated heart rate and accelerated breathing) are reliable
markers of human stress interactions, based on personality characteristics, personal history, etc. Acute stress stimulates the sympathetic nervous
system, resulting in the cardiovascular, endocrine, and immune systems being ergo-tropically activated. Responses to physiological stress are
highly adaptive in the short term, but they can become maladaptive with repeated elicitation and a persistent activation rate of the patient. It has
been shown that repeated exposure to stress is associated with long-term health effects that can lead to illness.

An ever-increasing number of people pursue personal wellbeing by seeking to deploy smart watches and other digital devices, in the hope of
achieving a better health status. Throughout social movements, wearable devices have been popular for supporting physical self-improvement
(e.g., quantified self-movement). Nevertheless, electronically-driven approaches are rather sparsely available to reduce stress. Some apps aimed
at reducing everyday stress interactions monitor body measurements (e.g., heart rate and breathing) and make recommendations offline, such as
exercise and mindfulness, to relieve stress.

As a result, the efficacy of these solutions is limited, because, at the time of the acute stress experience, they do not intervene directly. We include
behavioral changes that will result in stress reduction if implemented, yet behavioral change requires a dedicated investment in time, which
presents a dilemma for people who are already struggling with insufficient time in their day. Not only is a time commitment necessary, but some of
the solutions suggested also require an undisturbed personal space. This is an additional factor that can make these solutions impractical in day-
to-day settings where most people are involved in ongoing interactions with other people, such as at the office or taking care of kids. Therefore,
there is a market demand for technologies that provide an approach that not only measures stress but also presents a comprehensive, non-
invasive, digitally-mediated solution to reduce stress. The solution even fades into the background of the fast-paced lifestyles experienced by most
people.

A recent study of the Research Unit “Inside” of the University of Luxembourg, has explored a mobile well-being concept with the potential for
reducing stress as measured by improved cardiac-vagal activity. The theory provides a comprehensive solution. It measures the stress levels of an
individual using heart rate and variability in computing heart rate and includes the strategic placement of a cold stimulus to counteract
physiological stress by increasing activation of the heart-vagus.

This study is a first exploration of the effects of cold stimulation on heart rate and variability of heart rate in the neck region under resting
conditions. In previous research on stress reduction investigated neck region stimulation as a location on the body and cold temperature as a
stimulus, but in separate contexts and on different grounds – for example, vagus nerve stimulation (VNS) and cold water face immersion (CWFI). In
the neck area, the cold stimulus has not yet been combined into a single experiment to the best of our knowledge. Since this is the first study to
investigate the effects of cold stimulation in the neck area on variability in heart rate and heart rate, it is focused on the activation of the
parasympathetic nervous system to evaluate any potential for a reduction in heart rate. Researchers chose a study design, accordingly, that de-
emphasized uncertainty and advocated a conservative approach by evaluating participants under conditions of rest.

The association between heart rate, heart rate variation, and pressure heart rate variation is correlated with regulatory and homeostatic autonomic
nervous system functions, which are a central mechanism of physiological arousal of sympathetic and parasympathetic divisions of the nervous
system. Heart rate and heart rate variability are autonomic function measurements, while heart rate variability provides more information on the
dynamic modulation between the autonomic nervous system's sympathetic and parasympathetic branches.

Research has also suggested that the heart and brain are bidirectionally connected due to the brain's efferent outflow that affects the heart, as
well as an efferent outflow from the heart that affects the brain. The vagus nerve is an integral part of this heart-brain system, and heart rate-
related measures (e.g., variability in heart rate) can provide valuable information about the heart-brain system's functioning. Heart rate variability is
the length fluctuation of heartbeat intervals and was suggested to represent the heart's ability to respond to a variety of physiological and
environmental stimuli.

Recent years have shown that perceived stress levels are closely associated with measurements of autonomic cardiac function, such as heart rate
and variability in heart rate. For example, in testing hospital nurses at work over 2 days, Uusitalo et al. found that chronic work-related stress was
associated with cardiac autonomic function. Over a duration of 48 hours, Collins et al. observed similar findings, observing 30 people who
encountered career pressure in different work environments. Many other trials, measuring short-term and long-term electrocardiograms (ECGs),
showed comparable results, reinforcing the correlation in larger populations between perceived anxiety and heart rate variability. A recent meta-
analysis by Kim et al. found that variation in heart rate can act as a physiological predictor of stress, substantiating Thayer et al.'s results from an
earlier meta-analysis.

The variability of heart rate is accurate, accurately documented, and measured. They are assumed to be objective psychological health and stress
measures and have been evaluated frequently in cardiovascular and stress research. It was also shown that persons participating in biofeedback
learning were capable of controlling variation in heart rate and thus affecting their experiences of stress and anxiety.



High physiological anticipation and relaxation have been associated with low heart rate and high variation in heart rate, suggested by primarily
parasympathetic stimulation of the nervous system in the studies published here. High physiological excitement, such as that caused by stressor
experience, indicates a high heart rate and low heart rate variability with predominant sympathetic activation of the nervous system. From the
context of a fitness definition of stress reduction, heart rate tests and heart rate variance measures are already applied in consumer wearable
devices, such as chest-worn outpatient heart rate monitoring devices (e.g., Polar heart rate chest belts). The software of these heart rate
monitoring devices is mature; it has been tested for reliability and robustness (e.g., engine).

Vagus Nerve Stimulation and the Diving Reflex

Cardiovascular research has identified physiological mechanisms that promote relaxation of various physiological and psychological conditions of
patients. Heart rate reduction methods are equally of interest to athletes who need to accelerate their return to homeostasis after physical exertion.
Different scientific disciplines, such as sports science and neuroscience, have studied these relaxation-initiating physiological mechanisms. Still,
their relationship and functional purpose in the body has yet to be fully explained.

The neural pathways involved are based on cranial nerves, which are responsible for cardiac-vagal stimulation and are usually found in the facial
area and the regions of the head and neck. The upward branches of the cranial nerves, such as the vagus nerve, relay various interoceptive
signals to the brain (e.g., heat, pain, and pressure), and the downward pathways control the activity of the internal organs.

VNS and diving reflex are the most important and usable physiological mechanisms. VNS has been used in refractory epilepsy as a therapeutic
option for decades. As a tool, it has been constantly developed to expand treatments for broader communities of people – such as migraine
headaches, Alzheimer's disease, insomnia, and treatment-resistant anxiety disorder VNS – to alleviate sympathetic nervous system stimulation by
increasing the activation of the parasympathetic nervous system, which causes relaxation in patients. Direct VNS requires electrode implantation in
the chest region of the patient via threaded extensions under the skin that connect to the neck region's cervical vagus nerve. The implant delivers
electrical impulses to the vagus nerve, which results from inactivation. New applications for medical VNS have fewer side effects than their
disruptive VNS equivalent because they provide electrical impulses through the body. Two approaches are available: transcutaneous VNS and
non-invasive VNS.

Such new applications either activate the auricular branch of the vagus nerve on the outer ear through an intra-auricular electrode or use metal
disks that penetrate the skin on the neck to stimulate the cervical vagus (commercial examples include Nemos or Gamma Core). Transcutaneous
VNS and non-invasive VNS are officially classified as non-invasive applications; however, all types of VNS are categorized as non-invasive
applications. Measuring the electrical activity of the brain (somatosensory evoked potential) during stimulations, the researchers found that, in 11
of the 12 healthy volunteers, cervical non-invasive VNS caused a reproducible response of vagal afferent activation, while in 9 of the 12 healthy
volunteers, stimulation of the auricular branch evoked a comparable response. Morphological experiments may clarify the cervical vagus nerve's
overriding response. Verlinden et al. analyzed eleven pairs of cervical vagus nerves and four pairs of intracranial vagus nerves via computer
software. They observed that an overall functional surface area of the right cervical vagus nerve is 1.5 times larger than the left vagus nerve.
Researchers also found that, on average, the right cervical vagus nerve contained two times more tyrosine hydroxylase-positive nerve fibers than
the left nerve, which can have a positive effect on stimulation.

Such results have influenced the layout of our report. During experiments on the cervical vagus nerve, we explained positioning the cold trigger,
choosing the right lateral neck area to optimize the capacity for a parasympathetic reaction to the nervous system.

A sequence of respiratory, cardiovascular, and vascular responses has characterized the diving reflex in humans. Some researchers believe that
the primary role of the diving reflex is to ensure survival by conserving oxygen when diving into the water, although this explanation is not entirely
accepted. The liquid touch on the forehead, face, mouth, and nose is a strong trigger to activate the diving reflex. Trigeminal-brainstem-vagal
pathways supply these areas, and stimulation inhibits breathing and causes vasomotor centers and cardiac-vagal motoneurons.

In general, the (hot) temperature component of water allows superficial cold receptors to be innervated by the ophthalmic branch of the trigeminal
nerve, which stimulates the cardiac-vagal function of the reflex swimming. De Oliveira Ottone et al. [48] observed eight healthy people who
exercised at sub-maximum levels and then underwent a 15-minute recovery period in a cold water tank at 15°C. The results indicated that CWFI
increases after workout parasympathetic stimulation, while hot water immersion blunts it.

Immersion in cold water also can be beneficial in short intervals. Buchheit et al. showed that after 10 male cyclists completed sub-maximum aerobic
fitness exercise, cold water immersion at 14°C for 5 minutes resulted in faster parasympathetic reactivation than the control case. Heindl et al. [69]
studied the effects of ice cubes on heart rate and blood pressure in 9 healthy volunteers who self-administered the stimulus at 2,5-minute intervals
on their foreheads, hands, and nasal cavities, alternating with a 10-minute rest. The bronchial organ also was cooled down at –25°C by cold air.
Heart rate was significantly reduced only during the cooling of the nasal cavities and eyebrows. In short intervals, cold stimulation is a promising
candidate for parasympathetic activation, and we incorporated it into our study design.

Previously, the diving reflex was assumed to be strongly associated with breath-holding, but recent research suggests otherwise. Kinoshita et al.
experimented with eight healthy volunteers using CWFI and warm water head immersion with and without breathing to observe the effects of on
heart rate and heart rate variation. The results showed that CWFI decreased cardiac output and increased vagal activity independent of changes



in body position caused by bending over a basin, and breath-holding appears unrelated. Breath-holding findings confirmed earlier research by
Hayashi et al., who tested 15 healthy volunteers with and without breathing in 12 trials over two days on CWFI. Researchers found that the diving
reflex without holding breath significantly increased variation in heart rate, suggesting that vagal activity is enhanced by CWFI alone.

Based on the research results examined, we used a thermoses instrument to analyze the effects of cold stimulation of the right lateral neck area.
The cheek and forearm were the control body locations chosen for the study. Because it is central to the diving reflex, we selected the cheek area,
and we expected our findings to show diving reflex activation. Since the forearm does not have known sympathetic or parasympathetic
innervations, we did not expect normal changes in heart rate or variance in heart rate.

Potential pathways influencing any cold stimulus results in the neck region are difficult to predict, since, in both cranial nerves (vagus and
trigeminal nerves), signal relays include brain stem regions that affect the neurochemistry of large areas of the central nervous system indirectly or
directly.

Objective

Noninvasive VNS is a medical procedure that reduces stress symptoms in patients with severe illnesses by reducing heart rate and increasing
heart rate variability. This is achieved by sending electrical impulses of low voltage to the cervical vagus nerve. However, the use of electrical
impulses as a preventive measure for acute stress without medical supervision is not a viable option when addressing the general public.

Cold stimulation, which was used elsewhere to trigger relaxation, is a safer alternative. The objective of this project was to design a technique that
can be used by otherwise healthy individuals as an effective relief strategy for acute stress. The technique combines stimulus placement along the
cervical vagus (informed by non-invasive VNS) with cold stimulation (referenced from diving reflex research).

The goal of this analysis was to answer the following hypotheses: the cold stimulation of the neck and cheek (but not the forearm) should result in
higher heart rate variance than the control condition (non-stimulation), and the cold stimulation of the neck and cheek (but not the forearm) should
result in lower heart rate compared to the control condition (non-stimulation)

Methods

There were 71 active volunteers (43 women, 28 men), with an average age of 26.8 years (SD 8.57). Volunteers were students from universities
and staff from the University of Luxembourg. Exclusion criteria are self-reported chronic physical and mental health problems (e.g., bronchial
asthma, cardiovascular disorders, and depression) and existing acute illnesses (e.g., flu), as well as ingestion of drugs with known effects on the
activity of the autonomous nervous system. They have omitted addictive participants (e.g., alcohol, nicotine) and pregnant women. Before the
research, they measured the health status of the participants through a telephone interview. The school Ethics Review Committee accepted the
study, and all respondents gave informed consent.

Study Design

The model was a completely randomized sample within the students. Through a thermoses system (PATHWAY Model ATS Pathway System, Medoc
Ltd., Ramat Yishai, Israel), participants were treated with cold and positive stimulation at three body locations (neck, face, and forearm). The order
of presentation between participants was counterbalanced, resulting in 6 configurations; each participant adopted the same order of configuration
throughout the experimental forms. An experimental block for each body position (neck, cheek, and forearm) is described as three sessions.
Participants participated in two experimental blocks (cold stimuli and state of control), counterbalancing the sequence of the frames from one
participant to the next. The cold trigger treatment was first obtained from a total of 35 participants, followed by the control condition, and 36
participants finished the analysis in reverse order. Participants independently attended a single research session at the psychophysiology
laboratory of the university.

Calibration Phase

Researchers assessed cold sensitivity during the calibration phase by determining whether the pre-selected temperatures were appropriate for
each participant. After a pilot study with 18 participants, the final temperatures were scaled by age and gender and then adjusted. They used the
temperatures shown in Table 2 during the pilot sessions. Corroborating indices from pain tests and post-exercise treatment trials using CWFI were
used to calculate cold temperatures. They adjusted the temperatures based on the feedback of the participants after gathering all the information
from the pilot test. Of the pilot sample participants, seven considered the temperatures to be too cold. They made adjustments to accommodate a
larger number of participants and to make sure temperatures were not perceived as unpleasant. They marked the positions of thermoses on the
participants’ skin during the calibration period to ensure that the placements remained the same when repeating trials.

Stimulus Application

The research block consisted of 3 sessions at one body site for four experiments, for a total of 24 tests for the entire study phase. Each set of 12
trials contained the chest, face, or forearm cold stimulation or control conditions. During the application of thermoses, experiments carried out in
the monitoring environment used the reference temperature of 31°C. The condition of control proceeded to the cold stimulation in the same way.



Therefore, any differences in responses were due to stimulation of the temperature and not, for example, tactile stimulation due to the placement
of the thermoses on the skin.

The stimulation length was 16 seconds in total and consisted of a baseline 3-second ramp-up time (31°C), a leveling-off period of 10 seconds, and
a baseline 3-second ramp-down cycle. Participants were indicated to focus their attention on a cross shown on a computer screen, which shifted
from white to red when the stimulation became activated. The list of body positions was conveyed to the student via the monitor screen.

Procedure

Participants gave informed consent upon arrival and were generally informed of the upcoming procedure but were not made aware of the
hypothesis of the research. Participants were then taken inside the laboratory room into a separate chamber, where they sat in an armchair, facing
a computer monitor with a computer mouse within reach. For ECG monitoring, transducers were installed in a lead-II position in Einthoven. Under
resting conditions, a 3-minute continuous ECG baseline was recorded. Participants were unattended during this time and instructed to fix their
eyes on a white cross displayed in front of them on a computer monitor.

Participants began with the first experimental block after the baseline was recorded. Researchers used thermoses with a head of 33 cm to cause
cold sensations. All applications for stimulus and control were placed on the body's right side only. Throughout the experimental blocks, two
research assistants trained in the experimental procedure handled and kept the thermoses stationary on the body of the participant's designated
places. The research assistants, while keeping the unit, were unaware of the test theories and any temperature ranges or improvements in the
thermoses.

The cold trigger for the cheek was put in the center of the right cheek of the student. It was picked a position on the right side of the face that is
inside the posterior triangle near the clavicle head as the place for the cold stimulus. On the right outer forearm, the cold stimulus applied to the
forearm was placed halfway between the right hand and the elbow.

The patient was transferred from the chamber to the main laboratory room between test sections, where he or she remained unattended for 5
minutes. During this time, heart rate recording was paused, but electrodes remained attached to the region of the chest. The participant returned
to sit in the chamber after the pause, and the study advanced with the second block of experiments.

A 3-minute recovery period was recorded after the trials of both experimental blocks were completed. As with the recording of the assessment at
the start of the study, the patient also was left unattended during the recording of rehabilitation. Upon completion of the recovery period, the
research assistants removed the electrodes and markings from the participant's body.  

Data Collection

Equipment and Materials

With the Biopac MP150 amplifier and data acquisition system with Acknowledge software version 5.0 (Biopac Systems, Inc., Goleta, CA, USA), the
participants reported ECG at a sampling frequency of 256 Hz. During the experimental sections, as well as at the baseline and during recovery
periods, ECG was continuously registered. We programmed the test in E-prime (Psychology Software Tools, Inc., Sharpsburg, PA, USA), which
activated the Medoc thermoses and displayed instructions on a computer screen. The ECG signal has been stored on a hard drive. With
WinCPRS technology (Absolute Aliens Oy, Turku, Finland), beat identification and object management were done offline.

The R-wave peak was automatically detected, and a manual correction stage was taken, in which the automated algorithm did not detect QRS
complexes in some situations, and we had to adjust it manually. Researchers based the automated identification of R-wave peaks on applying a
distribution-related threshold criterion that we modified for each participant individually. Since the data showed no ectopic beats or arrhythmia,
there was no need for any other artifact control. Measures of the time domain were calculated directly from the R-R interval series.

AAAData Reduction and Statistical Analysis

Heart rate was represented in milliseconds as interbeat intervals (IBIs). As well as recovery scores, they independently summed IBIs from normal,
hot stimuli and condition management measures. In ultra-short-term heart rate variability analysis,  heart rate variability was analyzed from the IBI.
The time intervals were 64 seconds long, each consisting of 4 of approximately 16 seconds per region of the body (neck, cheek, and forearm). 
The root means square of successive differences was used as the heart rate variability indicator, which is the standard time-domain measure for
detecting autonomous activation of the nervous system – particularly parasympathetic behavior in the short-term measurements.

RMSSD is correlated with vagus-mediated heart rate variability components and has better statistical properties than other metrics, such as the
proportion of successive N-N intervals divided by a total number of N-N intervals of more than 50 milliseconds. RMSSD is the most reliable metric
for ultra-short-term heart rate variability analysis, particularly at 10-second intervals under resting conditions. For each possible combination of
position and disease, they omitted as outliers rMSSD and IBI data with more than 3 SD above the average, limiting the sample included in the study
to n=61. Data had been analyzed using an ANOVA (variance analysis) approach with two factors within the participants: body part (neck, cheek,
and forearm) and condition (cold, control). Follow-up comparisons were made in pairs using t-tests, with the Side method being used to correct



multiple comparisons. IBM SPSS 24 Systems (IBM Corporation) performed all numerical analyses.

Results

Sample

Participants’ age ranged from 19 years to 51 years (mean 26.8 years, SD 8.57). Age was distributed non-normally with 1.16 (SE 0.28) and 0.40
(SE 0.56) kurtosis. Women made up 60% of the sample.

Heart rate variation

The first analysis of rMSSD data showed skewness and kurtosis between 1.71 (SE 0.28) and 2.63 (SE 0.28) and 2.01 (SE 0.56) and 8.26 (SE
0.56), respectively, suggesting variations from the normal distribution. Researchers transformed the data with log transformation (log base 10) to
normalize the results.

A 2 ANOVA on rMSSD with condition-by-body location tests (cold and control condition at the neck, cheek, and forearm) as in-participating factors
revealed a major condition effect (F1, 60=14.68, P<.001, πp2=.20), demonstrating that variability in heart rate across body locations differed
significantly between conditions. The variability of the heart rate during cold stimulation (mean 1.04, SD 0.25 ms) was significantly higher
throughout the stimulation sites than in the control simulation (mean 1.01, SD 0.24 ms). In comparison, the main effect was slightly important for
body location (F2, 120=2,52, P=.08, πp2=.04). Comparisons of heart rate at the neck (mean 1.03, SD 0.25 ms) were marginally higher than at the
stimulation site of the forearm (mean 1.01, SD 0.25 ms) (P=.07). There were no other important comparisons.

There was also a major correlation influence of the state and position of the body (F2, 120=21.37, P<.001, πp2=.26). Follow-up t-tests showed
that only for neck and cheek, but not for the forearm, the experimental and control conditions differed. Cold pressure on the neck resulted in
higher variation in heart rate (mean 1.07, SD 0.26 ms) than regulation (mean 1.00, SD 0.25 ms; t60=6.24, P<.001). Hot pressure on the cheek
resulted in higher variation in heart rate (mean 1.04, SD 0.25 ms) than in control state (mean 1.01, SD 0.24 ms; t60=2.88, P=.006). There was no
significant difference for the forearm (t60=–1.15, P=.26) between hot (mean 1.01, SD 0.26 ms) and heat (mean 1.02, SD 0.25 ms). Figure 5 shows
the effect of the interaction.

Principal Results

This research was inspired by the need for active technical aid to alleviate acute stress levels in otherwise healthy individuals. With this study, it
has been conducted a first empirical assessment of the effects of cold stimulation on heart rate variability and heart rate in the lateral neck region.
This is a first step in determining the feasibility of wearable technology for stress reduction and leads to understanding the impact of temperature
changes on heart rate and heart rate variation in different body regions to the body of basic experimental research undertaken. The nature of the
study was cautious, done under resting conditions, and they studied heart rate reduction and cardiac-vagal stimulation. Researchers used an
inter-participating method to gather physiological information in an observational laboratory setting to map this new research area, which was
guided by the combined knowledge from VNS and CWFI studies.

It was predicted that cold stimuli would cause greater heart rate variation in the lateral neck and cheek regions than in the control situation
(nonstimulation), except for the forearm. The results confirmed that cold stimulation in the right lateral neck and cheek areas increases the
variability of heart rate, indicated by higher values of rMSSD. Such findings are consistent with previous paradigms of cold stimulation, such as
CWFI studies, which have been shown to modulate parasympathetic activity close to that found in the diving reflection. Since the effects of cold
applied to the neck have not been evaluated in previous studies,  findings suggest that the region susceptible to cold can range from the cheek to
the neck. Alternatively, cold stimulation in the neck area may have triggered mechanisms known to affect non-invasive VNS. Further studies are
needed to investigate the exact biology that underpins the effects of cold stimulation in the right lateral neck area,

The heart rate outcomes hypothesis was only partially supported. Overall, the results showed a pattern of cold stimulation cardiovascular reactivity
as expected; however, this effect was observed only for the neck but not for the cheek. The heart rate findings concerning the right lateral neck
area replicated those observed with variability of heart rate. This suggests that cold stimulation is an effective alternative to the electrical impulse
used in VNS interventions in the right lateral neck region.

Unexpectedly, there were no variations in heart rate between the periods of cold and regulation in the eye region. Previous research on the impact
of cold stimuli on heart rate focused primarily on the use of heart rate variation and time constant heart rate recovery, as measures of post-
exercise outcome. The reason behind this contrast in findings is, therefore, difficult to infer from related research.

Limitations

Although the study results are positive, barriers remain. Second, the uneven age distribution restricts the research findings' generalizability. When
hiring students, future studies must aim for an even range of gender. From the wearable perspective, confirming the effects of cold stimulation
across the age range, including the elderly population, will be important, as this will determine which market should be targeted for marketing.

Third, during the research, they borrowed a medical device (the thermoses) to be used for cold. Two research assistants had to do it at the pre-



specified location of the body of the subject. The long-term holding of the thermoses may have caused pressure shifts across body locations and
experimental blocks. Nonetheless, by using the counterbalanced study design, they mitigated such results. The results also may have been
influenced by the participant's close physical proximity to the two researchers. However, there was a consistent distance across experimental
blocks between research assistants and participants.

Third, while an ECG data collection sampling rate of 256 Hz is a well-established field standard, future studies may consider using a higher
sampling rate to increase the temporal accuracy of heartbeat detection.

Future Consideration

This study was designed to perform a first assessment of the impact of a cold stimulus on heart rate variability and heart rate in the lateral neck
area. Subsequent studies should include a stressor in the design of the study to continue the evaluation. A stressor such as the Trier Social Stress
Test, which requires the participant to give a speech and perform an arithmetic task in front of a disapproving panel, would be a valid choice and
the next logical step in the evaluation procedure. Follow-up research should also explore the age- and gender-related association with heart rate
by interviewing participants within a broader age group.

Gaining insight into the experience of cold stimulation by the participant would also be advantageous for the ongoing evaluation. Nevertheless, we
based our decision to exclude self-report scores in this analysis on the fact that our physiological assessment would have been compromised by
asking participants to fill out reports on stress perception regularly during the experimental session. A follow-up analysis would gather multi-
dimensional self-report data, such as perceived pressure, anxiety, and pleasantness rates of cold stimuli on the chest.

Since the demands of daily living must be met with a wearable solution for stress reduction, a field study evaluating the effects of cold stimulation
on heart rate variability and heart rate in the neck region in real-life stress situations also suggests itself as a future study. Future research should
also include a range of cold temperatures and durations. Nevertheless, since thermoses would not be ideal for a field study, because it is not
portable and cannot be conveniently applied to the chest, it is necessary to develop a simple model that can be used in real-life circumstances for
cold use.

Conclusion

Results showed that cold stimulation activates the parasympathetic nervous system in the lateral neck area in ways that mimic significant research
findings in VNS and CWFI. Expanding this line of inquiry may be of importance, extending the reach of VNS and CWFI, which may broaden our
knowledge of the biological mechanisms that cause parasympathetic activation. The results of this study validate researchers theories and
substantiate the first phase in the evaluation process towards the production of a wearable commercial product for stress reduction.

VAGUS NERVE DYSFUNCTIONS AND ASSOCIATED DISEASES

The vagus nerve earned its name because it "wanders" like a vagabond, sending sensory fibers from your brainstem to your visceral organs. The
vagus nerve, the largest of the cranial nerves, regulates the parasympathetic nervous system of your internal nerve center, and it supervises a
wide range of crucial functions, communicating motor and sensory impulses to each organ in the body system. A study has revealed that it also
may be the missing link to chronic inflammation treatment and the start of an exciting new area of treatment for severe, incurable diseases. Here
are nine facts about this powerful bundle of nerves.

The Vagus Nerve Prevents Inflammation

It is common to have a certain level of inflammation following injury or disease, but there are many illnesses and disorders associated with
overabundance, ranging from sepsis to acute rheumatoid arthritis. The vagus nerve runs a vast network of fibers around all the organs, positioned
like spies. When it detects a signal for the initiation of inflammation – the production of cytokines or a substance called the tumor necrosis factor
(TNF) – it warns the brain and activates anti-inflammatory neurotransmitters that control the immune response of the body.

Improves Memory

Research on rats at the University of Virginia found that their memory is improved by activating their vagus nerves. The neurotransmitter
norepinephrine wasn’t released into the amygdale, which preserved memories. Similar trials have been conducted in humans, proposing possible
therapies for diseases such as Alzheimer's disease.

Increases Respiration

Induced by the vagus nerve, the neurotransmitter acetylcholine signals the lungs to breathe. It is one of the reasons that Botox – often used
cosmetically – can be potentially hazardous, as it inhibits the production of acetylcholine. Nevertheless, by doing abdominal breathing and holding
your breath for four to eight counts, you can also relax the vagus nerve.



Intimately Closely Increases Heart Rate

In the right atrium, where acetylcholine releases slow one’s pulse, the vagus nerve is responsible for controlling the heart rate through electrical
impulses to specialized muscle tissue – the natural pacemaker of the heart. By measuring the time between your heartbeats and then plotting this
on a chart over time, doctors can determine if the heart rate is HRV or experiencing variability. This data can provide clues about the resilience of
your heart and vagus nerve.

It Increases the Body's Sleep/Relaxation Response

The vagus nerve calms the brain by releasing acetylcholine as the ever-vigilant sympathetic nervous system revives the fight and flight responses,
pouring the stress hormone cortisol and adrenaline into your bloodstream. The tendrils of the vagus nerve penetrate numerous muscles, acting
like fiber-optic cables that deliver instructions for releasing enzymes and proteins – such as prolactin, vasopressin, and oxytocin – to calm you
down. When experiencing pain, trauma, or sickness, individuals with a better vagus reaction may be more likely to recover quicker.

It Translates Between the Gut and Brain

The gut makes use of the vagus nerve like a walkie-talkie to communicate with the brain how you feel through "action potentials" electrical
impulses. Gut feelings are always exact

Over Stimulation of the Vagus Nerve Is the Most Common Cause of Fainting

If you feel queasy at the sight of blood or getting a flu shot, you're not weak. You experience "vagal syncope." Your body stimulates the vagus
nerve by responding to stress, causing your blood pressure and heart rate to fall. Blood flow is limited to your brain through intense syncope, and
you lose consciousness. Most of the time, for the symptoms to subside, you need to sit down or lie down.

Vagus Nerve Electrical Stimulation Reduces Chronic Inflammation and Strongly Influences the Immune System

Neurosurgeon Kevin Tracey was the first to demonstrate that he could significantly reduce inflammation by activating the vagus nerve. Studies on
rats were good, as well. With stunning results, he repeated the test on humans. For rheumatoid arthritis – which has no known cure and is often
treated with toxic drugs – hemorrhagic shock, and other equally inflammatory syndromes, the invention of implants to activate the vagus nerve via
digital devices shows a drastic reduction and even recovery.

Vagus Nerve Stimulation Has Created a New Field of Medicine.

An emerging area of medical study, known as bioelectronics, could be the future of medicine, brought on by the popularity of vagal nerve
stimulation to combat inflammation and epilepsy. Using electrodes that transmit electrical impulses to different parts of the body, scientists and
doctors are working to treat diseases with fewer drugs and fewer side effects.

Digestion microbiome

What is the microbiome?

Humans contain tons of bacteria – more than 100 trillion of them. Microbes are more than 9:1 of the human cells. Most of them reside in our
intestines, particularly in the large intestine. The genetic material of all the microbes (bacteria, fungi, protozoa, and viruses) is the microbiome that
lives on and within the human body. 

In the microbiota of one organism, the number of genes in all the bacteria is over 200 times the number of genes in the human genome. The
microbiome can weigh up to five pounds.

Microbiome bacteria help digest our food, control our immune system, defend against other disease-causing bacteria, and produce nutrients,
including the B vitamins B12, thiamine, and riboflavin, as well as blood coagulation vitamin K.

There was little understanding of the microbiome until the late 1990s.

Te connection between microbiome and health is that the microbiome is necessary for human development, immunity, and nutrition.

The bacteria that live in and on us are not invaders but beneficial colonizers. 

Dysfunction in the microbiome is associated with autoimmune diseases such as diabetes, rheumatoid arthritis, muscle dystrophy, multiple sclerosis,
and fibromyalgia. Microbes may cause infection to develop over time, modifying gene expression and metabolic processes, resulting in an unusual
immune response to chemicals and tissues that are usually present in the body. 

Autoimmune diseases do not appear to be transmitted through inheritance of DNA in families but an inheritance of the microbiome of the body. 

For example: between overweight and slim twins, the gut microbiome is unique. Obese twins have reduced bacterial diversity and higher enzyme



rates, which means that obese twins are more effective in digesting food and calorie production. A bad balance of bacteria in the stomach was also
associated with obesity.

Type I diabetes is an autoimmune disease related to a less stable intestinal microbiome. Bacteria play an important role in the development of
diabetes in animal studies.

Dust from dog homes can reduce the immune response to allergens and other triggers of asthma by changing the gut microbiome composition.
Children living in pet homes are shown to be less likely to develop allergies. 

Fecal microbiota transplantation (also called FMT or fecal transplantation) is a clinical procedure that restores healthy bacteria in the colon by
introducing a healthy human donor tool via colonoscopy or enema. Potentially fatal infections with Clostridium difficile (CDI) are treated using FMT
to recover healthy gut microbiota. Colitis, constipation, and irritable bowel syndrome are also treated with FMT.

What is the Human Microbiome Project (HMP)?

The human microbiome is mapped by worldwide scientific projects, giving insight into uncharted species and genomes. 

Another project, funded by the National Human Genome Research Institute (NHGRI), part of the U.S. National Institutes of Health (NIH), is the
Human Microbiome Project (HMP). The HMP launched as an extension of the Human Genome Project in 2008. It is a five-year feasibility study with
a $150 million budget and is being conducted in centers around the United States. 

The HMP aims to research the human being as a supra-organism consisting of non-human and human cells, so as to describe the human
microbiome and examine its role in human health and disease.

The HMP's main objective is to classify the metagenome (the aggregate genomes of all microbes) of 300 healthy people's microbiomes across
time, done via a sampling of five areas of the body: hair, mouth, nose, stomach, and the vagina of the female participants.

Why is Human Microbiome important?

The microbiome of a person can affect their susceptibility to infectious diseases and lead to chronic digestive system diseases, such as Crohn's
disease and irritable bowel syndrome. Many microbe collections determine how a patient responds to drug treatment. The mother's microbiota can
affect her children's health.

Scientists studying the human microbiome are finding bacteria and genes that were previously unknown. Genetic studies assessing the relative
abundance of different species in the human microbiome have associated specific microbe species combinations with certain aspects of human
health.

A more comprehensive understanding of the diversity of microbes in the human microbiome may lead to new treatments, perhaps by adding more
"healthy" bacteria, curing a bacterial infection caused by an "evil" bacterium. 

The HMP acts as a guide to define the micro biome's role in wellbeing, diet, immunity, and disease.

What questions remain?

Here are some questions researchers are investigating:

›  How is an individual's specific microbiome established? Does this change over time?

›  How does the human host communicate with the microbe community?

›  How does a common microbial mix impact nutrition? How do dietary changes impacting the microbiome?

›  How does the microbiota affect the immune system and lead to illness?

›  How do bacteria impact antibiotics? How do the microbes in our bodies affect the way we respond to different drugs, on the other hand?

›  How can people change the microbiota to improve health?

And some related ethical issues: 

›  Is data collected from a valid population sample? 

›  Sampling approval 

›  Data sharing and privacy protection 



›  Sampling invasiveness

›  Research results and accidental observations returned to researchers 

Human microbiome testing also has broader societal complications: 

›  How will the research findings be used in clinical settings?

›  How to control new products, such as probiotics

›  How will the public perceive microbiome discoveries?

›  How could this knowledge alter health and disease definitions, including what it means to be human?

Nerve stimulation may improve sexuality

When it comes to sexual excitement, electrodes are not the main thing most people think about, but this may quickly change with the results of a
pilot study.

Female sexual dysfunction (FSD), a disorder ranging from lack of libido to orgasm failure, affects 40% to 45% of women, particularly as they age.

FSD can be difficult to diagnose and even harder to treat.

While doctors have tried to help women by administering sildenafil (better known by its brand name, Viagra), these approaches do not always work
with hormones, so flibanserin and may have unwanted side effects.

That's why two scientists at the University of Michigan were fascinated after discovering that bladder pain neuro manipulation therapies often lead
to changes in sexual function.

HOW WE CAN RECOVER THROUGH VAGUS NERVE STIMULATIONS

Vagus nerve stimulation (VNS) therapy using a chest-implanted neuro-stimulator is a procedure that has been used in patients with epilepsy since
1997 to manage seizures, and it has been approved for the diagnosis of psychiatric anxiety drug-resistant instances. A non-invasive VNS system is
also being developed, which activates an afferent branch of the vagus nerve; it will soon be reviewed. 

Clinical trials began in Antwerp, Belgium, using VNS for tonal tinnitus treatment after breakthrough research published by researchers at the
University of Texas in early 2011. They showed successful tinnitus suppression in rats when tones were paired with short, stimulating pulses of the
vagus nerve. 

VNS can also be achieved by one of the vagal maneuvers: holding one’s breath for a few seconds, dipping the face into cold water, coughing, or
tensing the muscles of the stomach as if to bear down to move the intestine. It is possible to train patients with supraventricular tachycardia, atrial
fibrillation, and other diseases to perform vagal maneuvers (or find one or more on their own).

Similar to VNS, vagus nerve blocking (VBLOC) therapy is used only during the day. Vagus nerve blocking has helped 31 overweight patients shed
an average of almost 15% of their excess weight in a six-month, open-label trial involving three medical centers in Australia, Mexico, and Norway. A
double-blind, Phase II study with 300 volunteers began in 2008.

Vagotomy

Vagotomy (cutting the vagus nerve) is a procedure now obsolete in peptic ulcer infection. Vagotomy is currently being investigated for gastric
bypass surgery as a less invasive alternative weight loss treatment. The treatment curbs the feeling of hunger and is sometimes done in
conjunction with putting braces on the stomachs of patients, resulting in an overall 43% loss of excess weight, when paired with diet and exercise,
after six months. 

A serious side effect of vagotomy is a lack of vitamin B12 that is close to pernicious anemia later in life – likely after around 10 years. The vagus
usually activates the parietal cells of the stomach to secrete acid and intrinsic factor. To absorb vitamin B12 from meat, an intrinsic factor is
required. The vagotomy decreases this secretion and ultimately leads to the dysfunction, which induces nerve damage, fatigue, depression,
anxiety, and ultimately death when left untreated.

AspireSR Model 106 (Cyberonics) for the Vagus Nerve Stimulation 

In February 2014, AspireSR Model 106 was granted FDA Premarket Approval (PMA). The recent update to the implantable VNS system will
monitor the heart rate of tachycardia, which may be associated with an impending stroke, and will immediately activate the vagus nerve. Like its



contemporaries, in the standard and magnet modes, AspireSR can also provide relaxation.

Nevertheless, AspireSR does not allow patient intervention to activate the transmission of electrical stimulation when configured for AutoStim mode.
This mode should not be used in patients treated with significant arrhythmias with pacemakers or a defibrillator, beta-blockers, or any treatment
that may affect the intrinsic heart rate. 

Some small preliminary studies and case reports tested the AspireSR template 106 and showed positive results (Boon et al., 2015; Fisher et al.,
2015; Schneider et al., 2015; Hampel et al., 2015). There is insufficient evidence, however, to determine the safety and effectiveness of the
AspireSR Model 106 in minimizing seizures until further high-quality studies identify their medical utility.

Transcutaneous (non-implantable) Vagus Nerve Stimulation 

Several symptoms – including but not limited to epilepsy, major depression, chronic tinnitus, and headaches – have been suggested as a non-
invasive alternative to implantable VNS. There are two main ways of implementing TVNS. One is to administer pressure to the ear, and the other is
cervical non-invasive VNS, which uses a specially-designed system (e.g., Gamma Core) to deliver superficial stimulation in the vicinity of the vagus
nerve. At the entrance of the auditory meatus, noninvasive auricular tVNS activate the afferent auricular branch of the vagus nerve-located tragus
medial. Because the right vagal nerve has efferent fibers to the heart, tVNS is healthy in the left ear only.

The study of cognitive function in patients with epilepsy and major depression has been suggested for tVNS. The theory is that direct stimulation of
afferent nerve fibers in the ear region via afferent vagus nerve delivery should have the same impact as traditional VNS in minimizing depressive
symptoms yet without surgical treatment stress. Clinics in Europe have been using a non-invasive, transcutaneous vagal nerve stimulator.
Although there have been no randomized studies in patients with epilepsy, it appears promising in one pilot study. 18 small studies have shown
positive results for depression treatment with TVNZ. Additional broader, peer-reviewed studies with longer follow-up are required to evaluate the
long-term safety and effectiveness of transcutaneous VNS for depression. 

Gamma Core Sapphire TM (Electro Core, LLC) is a handheld prescription device placed outside the neck near the vagus nerve to deliver a low
voltage electrical signal to the afferent fibers of the nerve. Gamma Core has been given FDA approval to treat both episodic and migraine
headaches and, most specifically, cluster headaches (CH) treatment. Gamma Core provides up to 30 24-hour stimulations with a length of 2
minutes each. The client regulates the level of intensity.

Once the maximum daily number of treatments is reached, no more treatments will be delivered by the device until the next 24-hour period.
Gamma Core is rechargeable and requires a system charging shell. Using a Gamma Core replacement chip, the system is filled with days of
treatment based on a prescription from a health care provider. 

In the randomized PRESTO study, at 30 minutes and 60 minutes after the first treated attack, noninvasive vagus nerve stimulation (nVNS) was
superior to placebo in treating episodic migraine for pain liberation. 29 NVNS was equivalent to placebo treatment in episodic CH, but not in chronic
CH, in both ACT1 and ACT2 trials. Preliminary clinical studies of nVNS in different primary headache disorders are promising, but well-designed,
randomized, controlled experiments with larger sample size and long-term protection and utility follow-up are warranted.

Therefore, it is necessary to define requirements for patient choice. 

The policy statement of the American Headache Association on the introduction of emerging migraine treatments into clinical practice states that
empirically-validated therapeutic interventions of Grade A support of migraine control, including cognitive behavioral therapy, biofeedback, and
calming strategies, should be included in migraine management.

Such techniques can be used alone or in addition to pharmacological treatment. They also note that the FDA has developed and approved
several non-invasive devices for the treatment of migraine patients. (i.e., single-pulse transcranial magnetic stimulation, electrical trigeminal nerve
stimulation, and nVNS). Patients who prefer non-drug therapy and those who have failed to respond may be candidates for neuro-modulation.

"There are several effective but unproven approaches of treating potentially refractory cluster headaches using neurostimulation, including
stimulation of sphenopalatine ganglion, occipital nerve stimulation, non-invasive VNS, and deep brain stimulation. All are observational and need
further study to validate long-term gain and protection.”

Here is a summary of the benefits you can achieve through Vagus Nerve Stimulation

›  Turn on neurogenesis, allowing our brains to sprout new cells.

›  Through the relaxing response, shut out stress, hyper-arousal, and fight/flight.

›  Our memories sharpen.

›  Combat the infection or inflammation.

›  Allow yourself to tolerate high blood pressure.



›  Block cortisol hormone and other oxidizing agents that degrade and deteriorate the brain and body

›  Block systemic (body-wide) inflammation – a significant factor in aging and poor health.

›  Help us to conquer anxiety and depression.

›  Help us get to rest.

›  Raise human growth hormone levels.

›  Help overcome resistance to insulin.

›  Discard allergic reactions.

›  Lower chances of stress and tension headaches.

›  Help save and expand our mitochondria – key to keeping our energy levels optimal and not damaging our DNA and RNA.

›  It influences our general ability to live shorter, happier, and more active lives.

HOW TO MEASURE VAGUS NERVE FUNCTION

The vagus nerve: anatomy , estimation, and work the vagus nerve. It is the tenth cranial nerve. It spreads farther from the brain stem than any
other cranial nerve, connects with the cricothyroid and other main muscles in the larynx, salpingopharyngeus, palatopharyngeus, and pharyngeal
constrictor muscles in the pharynx and esophagus, as well as the palatine levator veli and palatoglossus muscles in the palate, before moving into
the heart and gastrointestinal organs involved in pristine. New research suggests that the vagus nerve also functions by controlling cytokine output
to regulate the immune response.

Functions of the Vagus Nerve

The role of the vagus in the autonomic nervous system functions. In addition to the nervous system and the enteric nervous system, the
parasympathetic nervous system is one of the three branches of the autonomic nervous system.

. The vagus nerve is the parasympathetic nervous system's main contributor. The nervous oculomotorius, the facial nerves, and the
glossopharyngeal nerves are three other parasympathetic cranial nerves.

The vagus nerve's most important function is afferent, transmitting information to the brain about the internal organs, such as the stomach, liver,
chest, and lungs. This means that the organs within the brain are major sources of sensory information. The gut is, therefore, a particularly
important sensory organ, being the highest surface toward the outer world and being a relevant sensory organ

Historically, the vagus has been identified as an efferent nerve and antagonist of the sympathetic nervous system. Most organs produce
parasympathetic efferents through the splanchnic nerves via the vagus nerve and sympathetic efferents. The parasympathetic nervous system is
the controller of regulating vegetative functions, in conjunction with the sympathetic nervous systems, by acting in opposition to each other. The
parasympathetic innervations cause the blood vessels and bronchioles to dilate and the salivary glands to stimulate. On the opposite side, the
sympathetic innervations contribute to blood vessel constriction, bronchiole dilation, heart rate rise, and intestinal and urinary sphincter
constriction. Activating the parasympathetic nervous system in the gastrointestinal tract increases bowel motility and glandular secretion. The
sympathetic activity, in contrast, leads to a reduction in intestinal activity and a reduction in blood flow to the intestine, allowing higher blood flow to
the heart and muscles when the individual faces existential stress.

The ENS is formed by neural crest cells of primarily vagal origin and consists of a nerve plexus embedded in the intestinal wall that extends from
the esophagus to the anus throughout the gastrointestinal tract. It is estimated that there are roughly 100-500 million neurons in human ENS. This
is the highest concentration of the human body's nerve cells. Because the ENS is similar to the brain in terms of structure, function, and chemical
coding, it is described as "the second brain" or "the brain within the gut.” 

It consists of two ganglionated plexuses:

1) the submucosal plexus, which governs the gastrointestinal blood flow and monitors the functions and secretion of epithelial cells.

2) the mesenteric plexus, which primarily regulates the relaxing and contracting of the body. The ENS functions as an intestinal barrier and controls
main enteric processes, such as immune response, food recognition, motility, microvascular flow, and water, plasma, and bioactive peptide
epithelial secretion. There is obviously "contact" between the vagal nerve and the ENS, and cholinergic activation of the nicotinic receptors is the
key transmitter. As part of the CNS, communication between the ENS and the vagal nerve results in a bidirectional flow of information.



On the other hand, as it includes complete reflex pathways, including sensory neurons and motor neurons, the ENS in the small and large
intestines can also act quite independently of vagal regulation. These control muscle activity and motility, fluid fluxes, the blood flow of the mucosa,
as well as the function of the mucosal membrane. In contrast, ENS neurons are in close contact with the adaptive and innate immune system cells
and control their roles and behaviors. With complaints like constipation, incontinence, and evacuation disorders are associated with aging and cell
loss in the ENS. The loss of neurons in the small and large intestines can be life-threatening (ex: Hirschsprung's disease and intestinal pseudo-
obstruction), whereas, in these areas, there is no loss of the vagal nerve.

The Vagus Nerve as a Link between the CNS and ENS

The relation between the CNS and the ENS, also known as the mind-good axis, allows for the bidirectional link between the heart and the
gastrointestinal canal. It is responsible for monitoring physiological homeostasis and linking the brain's emotional and cognitive regions to
peripheral intestinal functions, such as immune response, intestinal permeability, enteric reflex, and enteroendocrine signaling. This brain-good
axis includes the brain, spinal cord, autonomous nervous system (sympathetic, parasympathetic, and ENS), and hypothalamic–pituitary–adrenal
(HPA) axis. The vagal efferent carries the impulses "up" from the brain to the intestine by efferent fibers, comprising 10-20% of all fibers, and via
the vagal afferents "back" from the intestinal wall to the heart, representing 80-90% of all fibers. The vagal afferent pathways are active in the HPA
axis activation/regulation, which regulates the organism's adaptive responses to any stressors. Environmental stress, as well as high systemic, pro-
inflammatory cytokines, activates the HPA axis by secreting the hypothalamus corticotrophin-releasing factor (CRF). The activation of CRF induces
pituitary gland adrenocorticotropic hormone (ACTH) secretion. In effect, this activation results in the secretion of cortisol from the adrenal glands.
Cortisol is a major stress reliever affecting not only many human organs, including the heart, but also ribs, muscles, and fat of the body

All neuronal (vagus) and hormonal (HPA axis) communication lines converge to enable the brain to influence the activity of active intestinal cells,
such as immune cells, epithelial cells, enteric neurons, smooth muscle cells, Cajal interstitial cells, and enterochromaffin cells. These cells are
under the influence of the microbiota gut. The gut microbiota has a significant impact on the brain-good axis, which not only interacts locally with
intestinal cells and ENS but also directly affects neuroendocrine and metabolic processes. The role of microbiota in affecting anxiety and
depressive behaviors is confirmed by emerging evidence. Studies on germ-free organisms have shown that microbiota influences stress reactivity
and anxiety-like behavior and control the set point for HPA action. Therefore, with increased levels of ACTH and cortisol, these animals generally
display a reduced fear and increased stress response.

In the case of food intake, vagal afferents entering the gastrointestinal tract provide fast and discrete food digestion, as well as circulating and
stored fuels, while vagal efferents codetermine the level of nutrient absorption, transport, and mobilization together with the hormonal processes.
Histological and electrophysiological evidence indicates that a diverse range of chemical and mechanosensitive receptors are expressed by
visceral afferent endings of the vagus nerve in the gut. Such receptors are targets of intestinal hormones and regulatory peptides produced from
the gastrointestinal system's enteroendocrine cells in reaction to food, stomach distension, and neuronal signals. By sending signals from the
upper gut to the nucleus of the solitary tract in the brain, they affect the regulation of food intake and satiety, gastric emptying, and energy
balance. Most of these hormones are resistant to the nutrient content in the intestine – such as peptide cholecystokinin (CCK), ghrelin, and leptin
– and are involved in controlling short-term feelings of hunger and satiety.

Cholecystokinin controls gastrointestinal functions, including gastric emptying inhibition and food intake, by activating CCK-1 receptors on vagal
afferent intestinal fibers. Additionally, CCK is essential for pancreatic fluid secretion and gastric acid production, gallbladder contracting, gastric
emptying, and digestion facilitation. The excrete of CCK from the small intestine is stimulated by saturated fat, long-chain fatty acids, amino acids,
and small peptides, resulting from protein digestion. There are different biologically active forms of CCK, classified by their number of amino acids,
i.e., CCK-5, CCK-8, CCK-22, and CCK-33. CCK-8 is always the primary type in neurons, while endocrine gut cells contain a combination of small
and larger CCK peptides that often predominate in CCK-33 and CCK-22. Among rodents, food-borne long- and short-chain fatty acids stimulate
jejuna vagal afferent nerve fibers but do so by different pathways. Short-chain fatty acids like butyric acid have a direct effect on vagal afferent
terminals, while long-chain fatty acids cause vagal afferents through a mechanism that is CCK-dependent. Exogenous CCK administration seems
to inhibit the secretion of endogenous CCK. CCK is also present in enteric vagal afferent neurons, cerebral cortex, thalamus, hypothalamus, basal
ganglia, and dorsal hindbrain, and functions as a neurotransmitter. By increasing the release of calcium, it directly activates vagal afferent
terminals in the NTS.

Furthermore, there is evidence that CCK can activate neurons in the hindbrain and intestinal mesenteric plexus (a plexus that provides motor
innervations to both layers of the intestinal muscle layer) in rats, and vagotomy or capsaicin treatment results in attenuation of CCK-induced FOS
(a type of proto-oncogene) expression in the brain. There is also substantial evidence that depression is caused by elevated levels of CCK.
Hence, CCK is used to model anxiety disorders in humans and animals as a challenge agent.

Ghrelin is one of the hormones released into circulation from the stomach, which, by inhibiting vagal afferent firing, plays a key role in promoting
food intake. Circulating levels of ghrelin are highest before a meal and then fall with feeding. Central or peripheral administration of acylated
ghrelin to rats encourages the development of food intake and growth hormone, including excessive weight gain. In rats that have experienced
vagotomy and capsaicin, a particular afferent neurotoxin, the activity of ghrelin on feeding, is eliminated or attenuated.



For animals, all symptoms of appetite and food intake are increased by intravenous infusion and subcutaneous injection, as ghrelin suppresses
insulin release. Therefore, the disruption of secretion in obesity and insulin resistance is not surprising.

In the vagus nerve, leptin receptors were also identified. Rodent studies clearly show that leptin and CCK interact synergistically to induce short-
term food intake inhibition and long-term bodyweight reduction. The epithelial cells which react to both ghrelin and leptin are situated near the
ends of the vagal mucosa and modulate vagal afferent function, acting in concert to control food intake. Leptin loses its potential effect on vagal
mucosa after fasting and diet-induced obesity in mice.

Activation of the vagus is mainly assessed by its effect on the heart. Researchers are studying heart rate variability (HRV) and respiratory sinus
arrhythmia (RSA) to obtain a non-invasive measure of vagal activity as it originates in the uncertain nucleus and travels to the heart's sino-atrial
node. Throughout breathing, when one inhales, the heart's vagus nerve innervations normally decline, resulting in acceleration of heart rate; the
heart's innervations rise throughout exhalation, leading to a deceleration of heart rate. HRV captures this heart rate variability over time. RSA
captures the heart rate variability specifically associated with the respiratory cycle and is considered to be a better indicator of vagal activation.
HRV is not a good measure of vagus nerve activity because it is influenced by both parasympathetic and sympathetic systems.

Researchers, therefore, use a frequency domain technique to estimate HRV by using a Fourier transformation to examine it within different
frequency bands to isolate vagal influence. The standard frequency spectrum for normal adult respiration is HRV in the high-frequency band from
0.15 to 0.4 Hz (cycles per second); this is assumed to reflect vagal influence. Low-frequency HRV uses a 0.04 to 0.15 Hz low-frequency range and
is affected by the sympathetic and parasympathetic system. This approach is similar to RSA for receiving high-frequency HRV. RSA, the subject of
this article, can be calculated by multiple methods, including the use of a bandpass filter to distinguish different heart rate occurrence frequencies
correlated with vagus regulation, spectral analysis, or a peak valley time-domain procedure.

The topic of whether respiration should be monitored is heavily debated when calculating HRV or RSA. Many authors claim that breathing rate in
psychological studies has a negligible impact on RSA, while others suggest that breathing decreases RSA but does not affect cardiac vagal
stimulation, decreasing the reliability of RSA as a vagal behavior chart. Therefore,  RSAwas posed before and after breathing as a covariate in the
analysis. The vagus is the main component of the autonomic nervous system's parasympathetic branch. Unlike the sympathetic system associated
with high arousal conditions (e.g., danger, violence, tension, anxiety, etc.), the parasympathetic system is usually concerned with more restorative
processes that occur during rest periods.

In most cases, these two mechanisms are thought to work antagonistically within the heart to equate stronger parasympathetic heart efference with
less sympathetic heart regulation and vice versa. Greater sympathetic stimulation facilitates heart rate increases, and lower parasympathetic
activation contributes to heart rate decreases. The vagus nerve, by this analysis, inhibits the heart's sino-atrial node or pacemaker. The vagus
nerve inhibits the heart chronically, keeping the average adult heart rate at an average of 60 to 80 beats per minute. Blocking all vagal heart
efference results in a normal, steady heart rate of 100 beats per minute, which is dangerous to sustain. Individuals differ in their chronic vagal
activation, referred to in the literature as vagal tone, which describes the continuous pressure level imposed on the heart by the vagus nerve.

Usually, vagal tone is measured during a normal or resting activity in the absence of external stimuli and provides a relatively stable indicator of
individual variation.

In response to stimuli in the background, temporary changes in vagal function and vagal reactivity arise in addition to persistent rates of activation
of the vagus nerve.

The emphasis of this paper on vagal reactivity can be characterized either by decreases in vagal activation, known as vagal withdrawal or
suppression or by increases in vagal activation. Vagal removal happens when the heart's vagal efference declines, manifesting in significant heart
rate changes. An older study has documented this claim via a pattern of vagal withdrawal related to various types of stressful tasks.

For example, Mezzacappa et al. (2001) found that in a difficult mental arithmetic challenge and the Stoop test, relative to the baseline, participants
reported reductions in HRV. Similarly, a stressful speech task, in which participants had 3-5 minutes to prepare a speech that would be rated by
others, resulting in decreases in high-frequency HRV when compared to a baseline of two minutes of relaxation in adults (Souza, 2007) and an
adolescent sample. 

In vagal activation in response to a presentation of environmental stimuli, the vagus nerve reflects greater control over the heart and is often
accompanied by heart rate decreases. Although vagal withdrawal frequently happens in response to stressful situations, increases in vagal
stimulation are seen in environments marked by body relaxation, dealing with negative effects, and positive environmental participation. Such
results tie into the wider arguments that the parasympathetic process is involved in restorative, restful, and healthy settings. 

Studies have shown that subjects experience stronger activation of RSA compared to a monitor or other tasks, such as listening to an audiobook
or sitting while calming their muscles. Scientists claim that the vagus nerve is part of a calming effect process, showing that participants were
lowering on nervous attachment, performing a Compassion-Focused Imagery (CFI), where they considered another person receiving help, showed
an increase in HRV.

The participants also showed decreases in cortisol, a hormone released by the adrenal cortex, suggesting a down-regulation of physiological



systems related to stress. However, other situations in which people actively try to soothe and deal with negative symptoms by controlling their
negative emotions led to increased stimulation of the vagus. Participants advised to inhibit and re-evaluate their emotional responses when
presenting a gross video to another student reported stronger changes in RSA behavior relative to a positive film clip, according to participants
who were given no guidance to control their emotions.

It also appears that vagal activation co-occurs with greater positive involvement with the physical environment. For example, increases in RSA
among infants while interacting with pictures or toys, compared to when sitting in a seat, predicted the ratings of coders for their positive
engagement with objects measured as sustained attention, active interaction, and positive signals.

This research reveals several lines of evidence in line with the Polyvagal Theory of Porges (2001) and its specific claims on vagal withdrawal and
activation. I saw that vagal withdrawal tends to covariate with reactions to stressful stimuli. On the other hand, there is a variety of data that vagal
reactivity is correlated with relaxing, controlling anxiety, and social involvement. Such results set the stage for the current investigation of the vagal
reactivity-compassion relationship.

The Poly Vagal Theory: A Foundation for the Vagus Nerve and Compassion

The Polyvagal hypothesis suggests that the development of the autonomic nervous system had three main phases. The dorsal nerve in jawless
fish and Chondrichthyes (fish with cartilaginous skeletons) was the first stage of autonomic development. The dorsal vagus, or unmyelinated
vagus, developed in the brain stem's dorsal motor nucleus and was a simple mechanism designed to cause immobilization by inducing such
actions as predator death feigning and passive avoidance. The sympathetic mechanism originated in Osteichthyes (fish with bone skeletons) and
amphibians in the second stage of evolution.

These organisms were the first to have both the parasympathetic (dorsal vagus) and sympathetic autonomic influence over the heart, giving
respectively inhibitory and exciting heart innervations. 

The sympathetic system enabled organisms to mobilize by increasing heart rate and preparing the body for action for more active predator
avoidance. The development of the adrenal medulla in reptiles was in this second stage. Such advancement improved the sympathetic system by
allowing epinephrine and non-epinephrine to be released quicker and more regularly, which boosted cardiac output during mobilization. The third
and final stage of development that took place with the emergence of primates was the introduction of the ventral vagus or myelinated vagus,
which originates in the brain stem's nucleus ambiguous.

This hypothesis provides important theories about the ventral vagus function. Porges suggests that, based on how they have recently evolved,
these structures are activated hierarchically. The role of the dorsal vagus nerve in mammals was minimal, leaving the ventral vagus and
sympathetic system to give primary influence over the heart's sinus-atrial node. Porges argues that the ventral vagal maintains primary influence
over the heart rate, and the sympathetic system only activates when changes in heart rate due to ventral vagal withdrawal are insufficient to meet
environmental challenges. Once blocked, the ventral vagal system allows for greater sympathetic influence over the heart without requiring overt
stimulation of sympathetic or adrenal system, resulting in a quicker response to environmental stressors without the sympathetic system being
activated metabolically-costly directly.

Nevertheless, Porges believes that persistent pressure can result in the immediate triggering of empathy. Increases in the ventral vagal influence
on the heart, on the other hand, facilitate rapid engagement or re-engagement with the environment, decreasing metabolic output to soothe
oneself and produce calm states that promote social engagement and bonding with others. Depending on this study of the nature and physiology
of the autonomous nervous system, Porges argues that the ventral vagus can be viewed as a functional basis for activities of social engagement.

Methods to assess vagal functions

The techniques used to test cardiac parasympathetic activity (cardiovagal) and its effects on the heart were studied in both models of humans and
animals. Heart rate (HR)-based approaches include measures of HR response to blocking of muscarinic cholinergic receptors (parasympathetic
tone), beat-to-beat HR variation (parasympathetic modulation), post-exercise HR recovery rate (parasympathetic reactivation), and reflex-mediated
HR changes triggered by sensory (afferent) nerve stimulation or inhibition.

Excitatory afferent input channels that increase cardio-vagal function and decrease HR include bar receptors, chemoreceptors, trigeminal
receptors, and vagal afferent cardiopulmonary receptor subsets. Examples of afferent inhibitory feedback include vagal afferent pulmonary stretch
receptors and visceral and somatic receptor subsets of spinal afferents. The various methods used to test cardiovagal heart function involve
different pathways, thereby offering important and complementary insights into the basic anatomy and pathophysiology.

Moreover, procedures were identified for direct monitoring of cardiovagal nerve function in animals: the use of decerebrate and in vitro
preparations to prevent confusing anesthesia effects; cardiovagal regulation of cardiac conduction, contractility, and refractory; and non-
cholinergic mechanisms. The advantages and limitations of the different methods are addressed, and suggestions are made for future directions.

This studydescribes  the approaches used to test cardiac parasympathetic activity (cardiovagal) and its effects on human and animal cardiac
function. They illustrate the strengths and limitations of different methods and clinical procedures and explain techniques in dysfunctional



conditions, such as heart failure, to identify underlying mechanisms of abnormal heart cardiovagal function.

CARDIOVAGAL TONE AND Its Modulation Assessed Through Measurement of HR

Approaches widely used to assess parasympathetic effects on HR include assessment of:

(1) HR response to the pharmacological blockade of muscarinic cholinergic receptors (cardiovagal tone)

(2) HR variation (HRV) due to parasympathetic regulation

(3) Rapid decline (recovery) in HR after exercise cessation (parasympathetic reactivation)

(4) Reflex shifts in HR induced.

We begin by talking about the first three of these methods.

Muscarinic cholinergic receptor blockade

Acetylcholine released from post-ganglionic parasympathetic cardiac nerves decreases HR by binding to muscarinic cholinergic receptors (mainly
M2 subtype), on sinoatrial nodal cells. Therefore, the level of continuing tonic parasympathetic involvement can be measured by calculating the
rise in HR in response to acute administration of an inhibitor of muscarinic cholinergic receptors, such as methylatropine. The mean HR shift
represents the voice of part sympathy (vagal). The procedure is easy to implement, even though it is intrusive. The cardiovagal tone is highly
suppressed by many anesthetic agents.

Consequently, many experiments used the thinking subjects of humans and animals. It is relevant t to ensure a "resting" state before administering
the muscarinic receptor blocker when measuring resting vagal tone. It is also important to consider possible behavioral responses to drug
administration that may alter sympathetic nerve activity (SNA). In conscious animals, stress and locomotor activity can happen unpredictably,
particularly in the free behavior of rodents. Also, the dose-dependence and duration of the peripheral blockade of muscarinic receptors can vary
depending on drug class, route of administration, and organisms. If possible, it is essential to validate the efficacy of persistent blockage of
muscarinic receptors throughout the time analyzed.

After the injection of the muscarinic receptor antagonist, the resting level of SNA or changes in SNA may affect the HR response to muscarinic
receptor blockade through well-known sympathetic-vagal interactions. SNA's effect on cardiovagal tone can be measured by assessing HR
responses to muscarinic receptor blockage before and during the β-adrenergic receptor pharmacology blockage. Determining the intrinsic HR
during the double blockade and reversing the autonomic blocker administration order allows one to estimate the cardiac parasympathetic and
sympathetic tone in the absence and presence of the other (knowledge of the intrinsic HR is informative, especially in pathological conditions
involving S-A node disease).

HRV Mediated by Parasympathetic Modulation

After the muscarinic receptor blockade, the increase in mean HR does not capture the full importance of parasympathetic control. Fluctuations in
parasympathetic nerve activity, especially under resting conditions, are a major source of HRV. The speed of cholinergic transmission and
muscarinic receptor signaling at the S-A node allows changes in parasympathetic activity to modulate beat-to-beat pulse intervals (PI, i.e., R-R
intervals). The slower sympathetic noradrenergic transmission and β-receptor signaling, on the other hand, cannot change HR very fast.
Therefore, parasympathetic modulation measures are provided by index calculations that reflect rapid beat-to-beat changes in PI.

Time-Domain Measurements of Parasympathetic

The indices computed in the time domain include the root mean square of successive variations in R-R intervals (rMSSD, ms) and the percentage
of consecutive R-R intervals varying by >x ms (px, percent), where x= 50 ms for humans. Such equations have been modified for laboratory
animals, including rodents, and standard values have been set. HR varies with the respiratory cycle, which increases during inspiration and
decreases during expiration. This "respiratory sinus arrhythmia" stems mainly from suppression of cardiac parasympathetic function during
inspiration and return of vagal activity during expiration, and it can be quantified by calculating the maximum and minimum HRs (PIs) during either
random or accelerated breathing with each intake. At lower respiratory frequencies and higher tidal volumes, the magnitude of the HR oscillation is
increased. In young, healthy subjects, respiratory sinus arrhythmia is increased and reduced as a result of aging and diseases associated with
reduced parasympathetic nerve activity. Although sinus arrhythmia (and parasympathetic activity in general) is a marker of good health, it is
important to recognize that excessive parasympathetic activation can have potentially deleterious effects, including syncope, constriction of the
pulmonary airway, and increased secretion of gastric acid.

Frequency-Domain Measurements



The R-R interval and PI time series spectral analysis provide a means to quantify the variance of normal PI oscillations over a range of frequencies
(i.e., the frequency domain). The spectral energy (variability) is spread across three primary frequency bands: relatively low frequency (VLF, ~0.04
Hz in humans), low frequency (LF, ~0.1 Hz in humans), and high frequency (HF, > 0.15 Hz in humans). The absolute frequencies corresponding to
these peaks vary as expected between humans and various species of animals. The HF-HRV represents changes in the respiratory cycle
(breathing)-coordinated PI. This respiratory sinus arrhythmia is primarily driven by changes in parasympathetic nerve activity, as discussed earlier.

Many considerations hinder the utility of HF-HRV in predicting cardiovagal regulation (i.e., respiratory sinus arrhythmia). Firstly, non-autonomic
mechanisms, such as S-A node stretch associated with breathing-related changes in right atrial pressure, may change HR and lead to HF-HRV.
The non-autonomic input is usually small, but in some animal species, it can be important. After blockade of muscarinic receptors, repeat HRV
measurements confirm that the findings constitute HR cardiovagal modulation. Second, HF-HRV relies on breathing depth and speed, and
variations in SNA at very low breathing rates can potentially contribute to respiratory sinus arrhythmia. There is debate over the degree of the
error caused by changes in breathing intensity and speed, the need to correct these variations, and the best way to make corrections.
Measurements of the transfer function between tidal volume or its correlates and HR and subjects breathing at a paced frequency can control
changes in breathing depth and rate. Fourth, via sympathetic-vagal experiences, the tonic level of SNA can indirectly affect HF-HRV.

The LF / HF ratio of HRV is widely used as an indicator of "sympathovagal equilibrium," given the significant contribution of sympathetic modulation
to LF-HRV. While the calculation is generally accepted, there has been much controversy over understanding adjustments in the LF / HF ratio
under different conditions. Parasympathetic regulation leads to LF-HRV, the magnitude of which depends on the physiological state. Blocking of
muscarinic receptors can cause significant decreases in LF-HRV in humans and animals, even to the point of reducing the ratio of LF / HF. The
use of the LF / HF ratio as a test of the vagal equilibrium of empathy can be misleading in this case. Attention to the absolute values of LF- and
HF-HRV and their proportion and use of autonomic inhibitors to support parasympathetic and supportive approaches to HRV can help ensure
proper analysis of the findings.

HR Recovery After Exercise

A spike in HR caused by parasympathetic inhibition and sympathetic activation follows exercise. HR drops exponentially at the start of the test.
Reactivation of parasympathetic neurons has been due to the accelerated early phase of this post-exercise HR recovery. Unlike parasympathetic
HRV indexes, after muscarinic receptor blockade, post-exercise HR regeneration is significantly attenuated and predicts morbidity and death in
patients.

HRV Mediated by Parasympathetic Modulation

After the muscarinic receptor blockage, the rise in mean HR does not capture the full value of parasympathetic regulation. Fluctuations in
parasympathetic nerve function, particularly under resting conditions, are a major source of HRV. The rate of cholinergic communication and
muscarinic receptor signaling at the S-A node enables shifts in parasympathetic response to modulate the beat-to-beat pulse interval (PI, i.e., R-R
interval). The sluggish sympathetic noradrenergic delivery and β-receptor signaling, on the other hand, cannot change HR quickly. Therefore,
parasympathetic modulation measures are given by index calculations that represent rapid beat-to-beat shifts in PI.

HR Recovery After Exercise

The discord between different parasympathetic control measures is likely to be correlated with variations in parasympathetic tone versus
regulation, degree of sympathetic tone, and various fundamental processes that cause improvements in cardiovagal function under different
conditions. Resting HF-HRV, for instance, demonstrates inspiratory suppression of basal parasympathetic action induced by central respiratory
drive oscillations and afferent feedback from cardiopulmonary receptors, and it is typically followed by a weak sympathetic tone. Post-exercise HR
regeneration, on the other hand, illustrates reactivation of parasympathetic neurons induced by abrupt loss of vagolytic effects of afferent skeletal
muscle mechanoreceptor involvement and central motor, and continuous vagotonic feedback from afferent arterial baroreceptor, followed by a
strong sympathetic tone.

The results suggest that various methods for measuring the heart's parasympathetic regulation offer additional information. In order to use this
information to assess better and develop new clinical solutions to cardiovascular risk in patients, it is necessary to understand better the reflexes
that modulate cardiovagal activity and HR. In the next section, the methods used to evaluate these reflexes are summarized for humans and
animals.

Reflex Control of Cardiovagal Activity and HR

Parasympathetic-mediated changes in HR are initiated mainly in the central nervous system or from induction and suppression of sensory nerve
stimulation of arterial baroreceptors, peripheral chemoreceptors, trigeminal receptors, and subsets of cardiopulmonary receptors, as vagal
afferents reflexively increase cardiovagal function and decrease HR. By comparison, pulmonary stretch receptor activation with vagal afferents and
visceral and somatic receptor subsets with spinal afferents reflexively reduce cardiovagal function and increase HR. A wide range of methods was
developed in the research laboratory and clinic for reflex testing. Several techniques used to evaluate baroreflex control of cardiovagal activity and
HR are examined below, followed by brief descriptions of methods used to evaluate other reflexes that have a strong influence on cardiovagal



nervous activity and HR.

Arterial Baro Receptor Reflex

Wide arteries – including carotid sinuses, aortic arch, and right subclavian artery – are afferent baroreceptors. Under normal resting conditions,
baroreceptor activation supplies the main thrilling force for cardiovagal efferent neurons. A rise in blood pressure results in an increased reflex
spike in cardiovagal function and a related decline in HR. Also, the cardiovagal function is impaired, and when blood pressure is increasing, HR
decreases. The baroreflex is usually tested during experimentally mediated changes in baroreceptor afferent function by evaluating reaction
increases in HR (or PI).

Drug-induced changes in blood pressure vasoconstrictor (e.g., phenylephrine) or vasodilator (e.g., nitroprusside, nitroglycerin) injections with
intravenous drugs increase blood pressure or trigger a baroreflex reaction in humans and animals. Upon injection of phenylephrine, the
cardiovagal baroreflex can be tested precisely by beat-by-beat measures of systolic arterial pressure and PI. A calculation of cardio-vagal
baroreflex resistance (BRS) is given by the gradient of the longitudinal systolic arterial pressure-PI relationship (ms / mmHg). Due to the speed of
the reflex response, the procedure specifically interrogates the vagal limb of the reflex. When blood pressure rises beyond the linear range of the
sigmoidal arterial baroreflex feature curve, the system can underestimate BRS. Conversely, if blood pressure and cardiac afterload increase
sufficiently to elevate intracardiac pressure with subsequent activation of cardiopulmonary afferents and reflex bradycardia, the method may
overestimate BRS.

An injection of vasodilator nitroprusside before phenylephrine allows the baroreflex to be tested over a wider range of pressures. This approach
may allow the entire sigmoid baroreflex function curve to be characterized, including calculations of threshold, midpoint and saturation pressures,
and maximum slope (gain). Likewise, during repeated infusions of phenylephrine and nitroprusside at multiple doses, steady-state shifts in HR
require the development of the sigmoid baroreflex feature curve. In this situation, inhibition of SNA during phenylephrine infusion can lead to reflex
decreases in HR. Therefore, when using the steady-state infusion protocol, β-adrenergic receptor blockage is required to interrogate the reflex's
parasympathetic limb selectively.

Valsalva maneuver

The Valsalva maneuver involves performing a forced expiration against a closed glottis or elevated airway pressure for an extended period,
followed by the resumption of breathing. Forced expiration raises intra-thoracic and intra-abdominal pressure, resulting in reductions in venous
blood flow to the cardiac, heat production, and arterial pressure. Straining release triggers a temporary drop in blood pressure, fnd PI increases.
The baroreflex in Phase 2, when blood pressure lowers and HR increases, and in Phase 4, when blood pressure rises and HR decreases, it is
defined as four phases of the response to the maneuver. Baroreflex control of HR during the procedure is often quantified as the ratio of maximum
to minimum HR (Valsalva ratio). A measure of BRS can also be taken as the slope of the relationship between increasing systolic pressure and
increasing PI during phase 4.

Clinically, the Valsalva maneuver is used to evaluate autonomous function. The test is relatively simple to perform, does not require extensive
equipment, and results within a given subject are reproducible. The test has several disadvantages that limit its usefulness, including considerable
variability in how the test is performed among clinicians and laboratories, the involvement of cardiopulmonary reflexes in addition to arterial
baroreflex during the maneuver, and effects of disease on blood pressure responses, which confuse interpretation of changes in PI.

Neck suction/pressure

In humans, by adjusting the transmural tension across the carotid sinus membrane, the application of internal negative and positive pressure to
the cervical area via a neck chamber system evokes carotid sinus baroreflexes. It is possible to rigorously monitor the degree, length, and intensity
of the pressure changes. The ability to quickly apply several phase changes in carotid transmural stress helps the measurement of cardiovagal
BRS and the creation of the sigmoid baroreflex feature curve without major interference due to changes in SNA. This method's benefits over the
Oxford approach include the prevention of possible effects of phenylephrine and nitro-vasodilators on afferent, main, and efferent baroreflex
elements and the ability to evaluate baroreflex regulation of vascular resistance and blood pressure in addition to HR. On the other hand,
baroreflex-mediated changes in blood pressure will change the activity of aortic baroreceptors, resulting in the initial carotid baroreflex response
being reflex buffered. Through testing rapid PI reactions to brief neck suction applications, one can stop the aortic baroreflex's opposing motion.
The chamber of the neck and the application of variations in pressure could cause discomfort and depression that could potentially affect PI.

Spontaneous BRS : The methods described above include invasive procedures (e.g., delivery of intravenous drugs) and advanced laboratory
equipment (e.g., the suction of the neck/pressure chamber). Computer-based measurement of arterial blood pressure and HR random variations
enables the estimation of spontaneous BRS in humans and animals. Two basic techniques are used: series and continuum.

The series method involves measuring baroreflex patterns of 3 or more successive arterial pulses where there is a positive correlation between
systolic blood pressure and subsequent PI. Sequences in which systolic stress and PI rise are referred to as "higher" sequences, while "down"
sequences are referred to as sequences in which pressure and PI decrease. For all baroreflex sequences observed, the average gradient of the
linear systolic pressure-PI relationship usually denotes the BRS. The baroreflex sequence proportion to the total number of linear systolic stress



sequences gives an indicator of the degree of the reflex involvement and is referred to as the baroreflex efficacy scale. The series test also
provides a means to determine the duration of HR cardiovagal baroreflex regulation that may vary depending on clinical and pathological
conditions.

The investigator may alter parameters for the interpretation of a baroreflex series (e.g., coefficient of association, marginal differences in systolic
pressure and PI per rhythm, and the lag between systolic pressure and corresponding PI). Typically, PIs are paired with systolic pressures
immediately preceding each PI (0 beat delay) or systolic pressures from one beat earlier (1 beat delay), consistent with measurements of
baroreflex latency in humans (time required for pressure change to cause a reflex change in PI). Also, in analyzing data from laboratory animals
with lower HR (1-4 beat delay), a longer interval is often used. Spontaneous BRS calculated using the sequence technique mainly reflects changes
in cardiovascular activity (not SNA). The software may also be capable of detecting non-baroreflex sequences in which systolic pressure and PI
change in opposite directions, i.e., feed-forward as occurs during parallel, centrally-induced changes in heart and peripheral vasculature
autonomy activity.

It is also possible to measure spontaneous BRS using spectral methods. Spectral analysis is used to measure oscillations in blood pressure and
HR in the ranges of LF and HF. The BRS calculation is given by the alpha index. It is measured as the square root of the ratio within the LF and HF
bands between PI and systolic stress spectral forces. An additional method involves calculating the function of transfer between blood pressure
and HR oscillations, where the transfer function gain is equivalent to BRS. Both methods assume that blood pressure oscillations cause baroreflex-
mediated HR oscillations. Most investigators require consistent pressure and HR oscillations along this line (coherence 2>0.5).

Some researchers also require the oscillations of blood pressure to lead the HR oscillations as one would expect if the baroreflex drives the
changes in HR. Usually, these criteria are met when the LF spectral powers are used in healthy control subjects. Due to the lack of a phase
difference between systolic blood pressure and PI and potential baroreflex-independent effects of ventilation on PI, cross-spectral testing within the
HF band may be debated.

The sequence and spectral methods described above greatly expand the possibilities of calculating BRS under different conditions of action and
environment, both outside and inside the laboratory. Easy, inexpensive, and non-invasive approaches are used. Combined with telemetric blood
pressure and PI recordings in mice and rats, the methods require repetitive measurements of cardiovagal BRS over prolonged periods without the
disruption and discomfort too readily caused by administering vasoactive drugs via external catheters.

A premature ventricular contraction (PVC) HR turbulence triggers a PI fluctuation over several heartbeats – a phenomenon called HR turbulence.
For healthy cases, PI reduces as blood pressure declines and increases after the compensatory delay as blood pressure grows. The reaction
pattern shows that the baroreflex mediates changes in PI, and suppressing changes in PI after blocking muscarinic receptors indicates that the
response is mainly regulated by parasympathetic modulation. HR instability, like other cardiovagal BRS steps, increases post-myocardial infarction
risk of cardiovascular disease. Although a successful non-invasive procedure, due to the low number of PVCs, the use of this approach is limited in
most subjects. The amplitude of PVCs can be enhanced in the medical electrophysiology laboratory by controlled stimulation, thus increasing the
utility of the process.

The additional advantage of the afferents' direct stimulus is that it bypasses the mechano-viscoelastic interaction between pressure changes,
distension of the blood vessels, and tactile nerve ending distortion. In fact, by changing the stimuli parameters, reflex reactions to stimulation of
myelinated A-fibers versus non-myelinated C-fiber afferents can be defined and contrasted, which are affected differently in hypertension. The
system does not replicate afferent fibers' normal recruiting patterns of different pressure levels that happen with blood pressure increases. This
difference and the presence in carotid sinus nerves of chemoreceptor afferents (and in some species aortic depressor nerves) are limitations.
Luckily, there are few chemoreceptor fibers in the aortic depressor nerves of rabbits, rats, and mice, encouraging the use of this preparation to
study baroreflex function in these species.

Baro-receptor afferents' electrical stimulation has been most commonly performed in anesthetized animals. Adapting the procedure for use in
conscious animals and humans gave new insights into baroreflex activity and led to clinical trials showing significant blood pressure drops in drug-
resistant hypertension patients.

Peripheral chemoreceptor reflex

Stimulation of chemoreceptors during hypoxia, hypercapnia, or acidosis triggers reflex changes in both parasympathetic and sympathetic nerve
activity – reactions that are mitigated by hyperventilation and intensified by apnea. The involuntary rise in cardiovagal function is prominent in the
absence of hyperventilation, resulting in severe bradycardia. Assessing ventilator and cardiac responses to regulated declines in influencing
oxygen (O2) concentration is a standard method of assessing chemoreceptor reflex tolerance in humans and animals.

Mechanical breathing and application of neuromuscular blocking agents in anesthetized animals make it possible to assess responses to hypoxia
in the absence of hyperventilation. In this planning, an indicator of respiratory drive can be given by phrenic nerve activity. Through perusing the
isolated carotid sinus area with hypoxic blood or buffer, chemoreceptors can be activated. This treatment reduces confounding effects of systemic
hypoxemia on peripheral vascular resistance, heart activity, and central nervous system, and it can be used in both alert and anesthetized animals.
Another technique often used to activate chemoreceptors in animals (anesthetized or alert) is to either administer cyanide (bolus) intravenously or



into a common carotid artery proximal to the carotid chemoreceptors. While an effective stimulant for chemoreceptors, cyanide is also a vasodilator
and can have effects on the central nervous system. The chemoreflex / parasympathetic-mediated cardiac Brady happens quickly, thereby
causing its assessment to complicate the definition before delayed cyanide vasodilator and depressor responses.

Diving reflex

Trigeminal afferent stimulation results in apnea and strong cardiovagal activity and Brady cardiac reflex activation. While swimming under water,
the reflex is triggered by the proximity of the face to cold water, hence the term "diving reflex." Like the chemoreceptor reflex, decreased
parasympathetic activation is followed by increased SNA. Co-activation of trigeminal and chemoreceptor afferents, as can happen while immersed
underwater for long periods, greatly increases the cardiac reflex Brady while the apnea continues. In the laboratory, the diving reflex can be
replicated by administering cold compresses to the subject's face, i.e. the "cold face check." The diving reflex can be evoked in animal studies
either by selective or local stimulation of trigeminal afferents or by submerging the animal in the water.

Lung inflation reflex

It has been documented that pulmonary and thoracic stretch receptor activation during lung inflation reduces efferent cardiovagal function,
enhances HR, and thus leads to respiratory sinus arrhythmia. The evidence suggests that the reflection's contribution to human respiratory sinus
arrhythmia is relatively small compared to the main mechanisms.

Cardiac and visceral reflexes involving activation of spinal (sympathetic) afferents

Spinal afferent stimulation introduced to the heart and visceral organs (e.g., intestine, bladder) causes cardiovagal activity reflex inhibition and
increases in SNA, HR, and blood pressure. Several mechanical and chemical signals were used to stimulate these sensory nerves in laboratory
animals. The chemicals known to stimulate cardiac sympathy afferents are prostanoids, reactive oxygen species, serotonin, low pH, bradykinin,
and adenosine. Note that many of these factors also stimulate cardiac vagal afferents that evoke autonomic responses that are directly opposite.
Consequently, reflex responses to cardiac sympathetic afferent stimuli are often weak in the intact healthy animal but are adequate after bilateral
vagotomy or disease states associated with reduced tolerance to arterial bar receptor and cardiopulmonary afferent reflexes.

The effect of cardiac parasympathetic (cardiovagal) intervention on cardiac function is well known. It depends on the tools we use to research the
process to advance our understanding of this field. Approaches widely used to test parasympathetic heart function include assessment of HR
response to the pharmacological blockage of muscarinic cholinergic receptors (cardiovagal tone), beat-to-beat HRV (parasympathetic modulation),
post-exercise HR recovery rate (parasympathetic reactivation), and reflex adjustments in HR. The different methods involve different processes
and thus provide complementary information, not redundant data. Therefore, the use of multiple methods is encouraged in both research and
clinical laboratories. There are particular advantages and shortcomings in the many approaches of studying cardiac reflexes of patient
populations. Some are restricted by inadequate sensory stimuli regulation, multiple reflex intervention in the management of autonomic and HR
responses, and process standardization deficiencies. It will be particularly important to standardize procedures between laboratories to reach the
full potential of autonomic testing to assess cardiovascular risk in patients.

In many respects, our knowledge of sympathetic control lags behind progress toward understanding fundamental mechanisms of parasympathetic
regulation. Reasons for this disparity include the strong suppression by most anesthetics of parasympathetic behavior, the consequent need for
active animal studies, the complicated neurochemistry and circuitry of intrinsic cardiac ganglia, and the technical challenges of monitoring
cardiovagal efferent fibers’ functions in animal models. Radiotelemetry is increasingly being used to record ECG, blood pressure, and PI in
unstressed, free behavior of mice, and the development of decerebrate and in vitro methods to eliminate the need for anesthesia is reducing these
barriers to progress.

Future studies of molecular determinants of parasympathetic control are motivated by the rapid pace of gene development and the availability of
methods for site-specific and temporally-regulated gene targeting. HRV, HR regeneration following a workout, and BRS are human heritable traits,
with major differences consistent with numerous polymorphisms. Striking changes in mouse models of HRV and BRS suggest new candidate genes
worthy of future research. There are plenty of resources for translational parasympathetic control work!

HOW TO EXERCISE THE VAGUS NERVE

How to Activate the Vagus Nerve on Your Own

A variety of meditation and calming strategies can easily activate the vagus nerve:

›  'OM' Chanting

›  Coldwater face immersion during exercise

›  Fill the mouth with saliva and submerge the tongue to induce a hyper-relaxing vagal reaction.



›  Inhale through your nose and exhale through your mouth to practice deep breathing.

›  Breathe faster.

›  Breathe harder from the belly.

›  Breathe out faster than you breathe in.

You can learn how to use breathing exercises to shift your focus away from pain. The human mind handles one thing at a time. When you
concentrate on your breathing pattern, the pain is not the priority. Most of us tend to hold our breath as we anticipate pain.

Breath-holding stimulates the reaction to fight /flight/freeze; it tends to increase discomfort, weakness, panic, and terror perception.

You can proceed as follows: inhale deeply (i.e., expanding your diaphragm into your belly) to the count of five, pause, and then slowly exhale
through a small hole in your mouth. Most people take about 10 to 14 breaths per minute while they are at rest. To enter parasympathetic
/relaxation/healing mode, lowering the pulse to 5-7 times per minute is best. Exhaling through your mouth instead of the nose makes your
breathing more conscious and lets you effectively detect your breath. When you lower your breaths and enter the parasympathetic mode, your
muscles will relax and decrease your anxieties and worries. The delivery of oxygen to the cells of your body increases, helping to produce
endorphins, the feel-good molecules of the brain. For decades, Tibetan monks have been doing 'conscious meditation,' but it is not a secret. By
imagining that you inhale IN love, you can enhance your experience and exhale OUT gratitude. Such ancient strategies will also strengthen your
brain, battle anxiety, lower blood pressure, and heart rate, and raise your immune systems – and it's safe!

'OM' Chanting

In 2011, the International Journal of Yoga published an interesting study in which 'OM' chanting was correlated with 'SSS' pronunciation, as well as
a rest state, to decide if chanting is more appealing to the vagus nerve. The study found the chanting to be more effective than either the
pronunciation of 'sss' or the state of rest. Effective 'OM' chanting is linked to a sensation of vibration around the ears and throughout the body.
Such a sensation is also expected to be transmitted through the auricular branch of the vagus nerve and will result in the deactivation of the limbic
(HPA) axis.

How can I chant?

Hold the 'OM' part of the vowel (o) for 5 seconds and proceed for the next 10 seconds into the consonant (m) part. Chant for ten minutes. Start
with a deep breath and start in appreciation.

Cold Water

Physical exercise leads to increased sympathetic activation (HPA axis –  fight/flight, pressure response), along with parasympathetic withdrawal
(rest, sleep, regeneration, immune system), resulting in a higher heart rate (HR). Studies have found that cold water face immersion tends to be a
simple and efficient way of promoting parasympathetic reactivation through the vagus nerve directly following exercise, enhancing heart rate
reduction, intestinal motility, and turning on the immune system on. In a non-exercise setting, triggering the vagus nerve is also active.

Subjects remained seated in hot-water face immersion and bent their heads forward into a cold water tub. The mask is soaked to submerge the
nose, mouth, and at least two-thirds of the two cheeks. The temperature of the air was set at 10-12°C.

Increased Salivation

The more relaxed the mind and the greater the tension, the faster the salivation stimulus will be. You know that the vagus nerve has been
activated, and the body is in parasympathetic mode when the mouth can produce large quantities of saliva.

Try to relax and recline in a chair to stimulate salivation and imagine a juicy lemon. Just rest your tongue in this bath as your mouth fills with saliva
(if this doesn't happen, fill your mouth with a small amount of warm water and rest your tongue in this bath. Just relaxing will stimulate saliva
secretion). Relax and enjoy relaxing your arms, feet, knees, neck, back, and head. Breathe this feeling profoundly and remain here as long as you
can.

PASSIVE METHODS TO ACTIVATE VAGUS NERVE

The 10th of the cranial nerves, it is often called the "nerve of compassion" because when it is active, it helps to create the "warm fuzziness" that we
feel in our chest when we get a hug or are moved by something. The vagus nerve is a bundle of nerves that originates at the top of the spinal
cord. It activates various organs (such as the heart, lungs, liver, and digestive organs) throughout the body. If activated, the sensation of thermal
expansion in the chest is likely to be produced — for example, when the goodness of someone moves us or when we enjoy a lovely piece of music.



Long ago, neuroscientist Stephen W. Porges of Chicago's University of Illinois argued that the vagus nerve is the compassion nerve (of course, it
also serves many other functions). Several reasons supported this argument. It is believed that the vagus nerve in the vocal chamber activates
other muscles, facilitating contact. It decreases the heart rate. Some new science shows that oxytocin, a neurotransmitter implicated in trust and
maternal attachment, may be strictly linked to receptor networks.

Our research and that of other scientists suggest that vagus nerve activation is associated with care feelings and the ethical intuition that humanity
is shared by people from different social groups (even adversarial ones). We also found that people with high vagus nerve activation are prone to
feel that foster altruism:  compassion, empathy, affection, and joy.

Psychologist Nancy Eisenberg has shown that children with high-baseline vagus nerve involvement are more supportive and likely to give. This
area of study is the beginning of a fascinating new altruism argument: that a part of our nervous system has developed to promote such behavior.

STRESS & THE VAGUS NERVE

The autonomic nervous system (ANS) regulates the levels of stress hormones in your body.  The ANS has two components, the sympathetic
nervous system (SNS) and the parasympathetic nervous system (PNS), which balance one another.

Your nervous system turns up the SNS. It helps us manage what we perceive to be emergencies and is responsible for the response of flight.

The PNS turns the nervous system down and helps us to calm down. This encourages relaxation, rest, sleep, and drowsiness by slowing down our
heart rate and breathing, limiting our pupils, increasing our mouth's saliva production, and so on.

The vagus nerve is the brain-derived nerve that controls the parasympathetic nervous system that controls your response to relaxation.
 Acetylcholine is the neurotransmitter used at the neuromuscular junction. If your brain is unable to interact with your diaphragm by the vagus
nerve releasing acetylcholine (e.g., affected by botulinum toxin), then you will stop breathing and die.

Training and learning are important for acetylcholine. Soothing and stimulating the vagus nerve also can be used to transmit healing and
relaxation signals across the body. New research has found a significant decrease in inflammation in the body from acetylcholine. Stimulating the
vagus nerve, in other words, releases acetylcholine across the skin, not only calming but also turning down the inflammation associated with the
harmful effects of stress.

Exciting new work has also connected the vagus nerve to enhanced neurogenesis, increased BDNF production (the neurotrophic brain-derived
factor is like super fertilizer for your brain cells), and brain tissue recovery, plus real body-wide regeneration.

You can activate the vagus nerve in order to control anxiety by creating positive brain cycles – as the yoga masters have done for centuries.

HEALTH, LONGEVITY & AGING

As humans get older, the immune system releases more inflammatory molecules, and the nervous system flips on the stress response, causing
deterioration and aging of the body.

For instance, Feinstein Institute for Medical Research's director, Kevin Tracey, discovered how the brain controls the immune system through a
direct nerve-based connection. He defines this as the reaction of inflammation input, and this is the response of the immune system to the brain.

The vagus nerve is responsible for the regulation of the immune system.

It can be stimulated through mindfulness, meditation, and other ancient exercises, such as the Light Language Mayan System. Together with the



team & Steve Rother's new vagus nerve stimulation methods, the vagus nerve can be triggered and activated by rhythm, amplitude, color, and
light.

Inflammation is one of disease and aging's key factors. You can regulate the immune cells by stimulating the vagus nerve. Through this
stimulation, you can manage the gene function responsible for the activation of the inflammation. This effectively prevents disease and aging.

CELLULAR REGENERATION

The discovery that our bodies can regenerate at any age is a matter of crucial importance. Yale University's Diane Krause, MD, Ph.D., discovered
that our innate adult stem cells (cells that can turn from bone marrow into any cell in the body) could be transformed into liver, intestine, lung, and
skin cells. This study leads to assuming that the human body has the ability to create new cells at any point, regenerating organs and tissues.
There is evidence of an existing connection between the vagus nerve and stem cells.

For example, stem cells are shown to be directly connected to the vagus nerve by Theise et al.  Stimulating the vagus nerve will activate stem cells
to produce new cells or restore them and regenerate your organs.

A state of relaxation, intended as calm, harmony, and quietness, can stimulate the vagus nerve. At the same time, the vagus nerve stimulates stem
cells to rebuild tissues and organs and renew them.

Scientists have even demonstrated how meditation increases and improves the brain. Through studying Tibetan monks skilled in attention and
mind regulation, they worked out the brain function of "qualified mediators."

Among mediators, they found higher concentrations of gamma brain waves and thinner cortexes of the brain (the regions associated with higher
brain function). 

Other strong effects that relaxation can have on our physiology: the happier we are, the more dynamic and robust we are.  This has an impact, for
instance, to the heartbeat. Its complexity is called variability in heart rate (HRV) or variability in beat-to-beat. The happier we are, the more complex
the HRV is. The worst heart rate is the least dynamic: a flat line. The vagus nerve controls the HRV through relaxation.

As you can see, turning on the response to relaxation and activating the vagus nerve is essential for health.

Resuming, the benefits of activating the vagus nerve are:

›  Reduces inflammation

›  Helps your organs and cells to regenerate by activating stem cells

›  Increases heart rate variability

›  Thickens your brain (which thins typically with aging)

›  Modifies your nervous system

›  Reduces depression and stress

›  Improves performance

›  Enhances the quality of life

COMPASSION & DNA

The organism’s genes are stored in DNA molecules, which are located in chromosomes inside the nuclei of its cells. When a cell divides, it is
essential that the chromosomes are copied in full and not damaged. At the end of each chromosome lies a telomer. His function is to protect the
end of chromosomes from sticking to each other. Elizabeth Blackburn, Ph.D., discovered that telomeres have a particular DNA, and explained they
gradually become so small that our DNA ends up unraveling. Then we can no longer reproduce our cells. That leads to the progressive general
degeneration of the organism.

Remarkably, mental stress allows the telomeres to shorten more rapidly, which results in accelerated aging.

A sample of caregivers whit sick patients has demonstrated that their behavior determined the health of their telomeres. The nurses who thought
the treatment was a strain had shorter telomeres, while there was no shortening for those who viewed their work as a chance to be caring.

The Dalai Lama said the compassion seat is, in fact, biological and necessary to survive.

Perhaps the real secret for survival is the creation of empathy and experience in dealing with severe living conditions.



It may just be that engaging with constructive methods such as yoga and similar techniques to recognize our true nature is vital for health and
longevity by nurturing our minds and hearts.

By changing our minds, the ways we can change our bodies are no longer an only theory.

A new scientific vocabulary is available to explain how the mind's characteristics influence the body through effects on the vagus nerve, immune
cells, stem cells, telomeres, RNA, and more.

FASCINATING FACTS ABOUT VAGUS NERVE AND BLOOD

Everyone understands that we bleed when we get cut – a product of our bodies' constant movement of blood – but do you understand all the
functions performed by the circulatory system? Here are some surprising facts about human blood – plus some cringe-worthy theories that
preceded this vital fluid's modern scientific understanding.

Bloodletting and Leeches are Still Used To Treat Diseases.

Ancient peoples consider the circulatory process to be vital for overall health. That may be one explanation for bloodletting – the custom of cutting
people with tumors and diseases and mental illness to "cure" everything. It has lasted as one of the most common medical treatments for the better
part of two centuries.

Hippocrates believed that an imbalance of four "senses of humor" (blood, phlegm, black bile, and yellow bile) caused illness. For centuries, by
removing excess blood, often by bloodletting or leeches, doctors believed that balance could be restored. It hasn't always been so good. For
example, George Washington died soon after his physician used and a variety of other agonizing procedures to treat a sore throat.

Bloodletting was on its way out by the mid-19th century, but it wasn't completely gone. Bloodletting is an effective treatment for certain rare
conditions, such as hemochromatosis, an inherited disease that causes too much iron to absorb into your body.

Leeches have made a medicinal comeback. We now understand that leech saliva contains anti-inflammatory, antibiotic, and anesthetic agents. It
also contains the enzyme hirudin, which prevents coagulation. This helps more oxygenated blood to penetrate the wound, reducing inflammation
and helping to rebuild small blood vessels, so it can heal more easily. That's why leeches sometimes are still used in the treatment of certain
circulatory diseases, arthritis, and skin grafting, as well as to help reattach fingers and toes (contrary to popular belief, not even the blood-sucking
leech type is obsessed with human blood).

Scientists Didn't Understand How Blood  Circulation Worked Until the 17th Century.

William Harvey, an English physicist, is generally credited with discovering and explaining diffusion mechanics, but his study developed over the
years from the collective scientific body on the subject.

In Harvey's time, the prevailing theory was that the lungs pumped blood through the body, not the heart. Harvey described how the heart pumped
blood through the body and how blood returned to the heart in part by dissecting living animals and studying their still-beating hearts. He also
demonstrated that valves in veins regulated blood flow through the body. Many of his contemporaries mocked Harvey, but eventually, his ideas
were vindicated.

Blood Types Were Discovered in the Early 20th Century.

In 1901, Austrian physician Karl Landsteiner discovered various blood groups after he noticed that blood mixed from people of different types
would clot. His early work classified forms A, B, and O (the additional type was identified later, AB). Blood types are distinguished by the forms of
antigens that bind to red blood cells — molecules that induce an immune system response.

People with Type A blood only have antigens attached to their red cells, but they have plasma B antigens. The location of the antigens is reversed
in those with Type B blood. Type O blood does not have red cells with either A or B antigens, but both are present in the plasma. Finally, on red
cells, Type AB has both A and B antigens but neither in plasma. But wait, there’s more! The blood type is marked as positive when a third receptor,
called the Rh factor, is present. When there is no Rh factor, the type of blood is negative.

Scientists still don't understand why people have different types of blood, but it's important to know yours. Some people have life-threatening
reactions when they get a type of blood that doesn't "mix" with their own during a transfusion.

Blood Makes Up About 8 Percent of our Total Body Weight.

There are about 5 liters (5.3 quarts) of blood in adult bodies. An exception is pregnant women, whose bodies will produce about 50 percent more
blood to feed a fetus. There are about 3 liters of plasma, the fluid component of blood. It contains red and white blood cells and platelets that
provide our bodies with oxygen, battle infection, and repair damaged vessels. Electrolytes, enzymes, vitamins, carbohydrates, and other foods



needed to maintain all the other cells in the body join these cells.

A Healthy Red Blood Cell Lasts About 120 Days.

Red blood cells contain a significant protein called hemoglobin, which supplies oxygen to all other cells in our bodies. It also carries carbon dioxide
from these cells back to the lungs.

Red blood cells are produced in the bone marrow, but not everyone produces healthy ones. People with hereditary sickle cell anemia develop
malformed red blood cells that are stuck in the blood vessels. These blood cells survive about 10 to 20 days, resulting in a chronic shortage of red
blood cells, often causing pain, infection, and damage to organs.

Blood Might Play a Role in Treating Alzheimer's Disease .

Research led by Stanford University scientists in 2014 found that memory and learning improved by injecting the plasma of young mice into older
mice. This is the result of years of research in which researchers combined old and young mice's circulatory systems to check how young blood
can counteract signs of aging. These results showed that a particular blood protein had rejuvenating effects on older mice's organs.

The findings of the Stanford team that young blood had positive effects on mouse memory and learning sparked an intense interest in whether it
might eventually lead to new treatments for Alzheimer's disease and other age-related conditions.

The Sight Of Blood Can Make People Weak.

Disgust associated with blood, injury, or invasive medical procedures such as injections rises to the level of a real phobia called blood injury
injection phobia (BII) for 3-4% of people. A common reaction is shared by most sufferers: fainting.

Most phobias cause heart rate and blood pressure to increase, and often muscle tension, shakes, and sweating – part of the "fight or flight"
response of the body's sympathetic nervous system. However, BII patients experience an additional symptom. Their blood pressure and heart rate
will drop rapidly after initially rising.

This reaction is caused by, among other things, the vagus nerve, which works to maintain a steady heart rate, but it is sometimes overwhelmed by
the vagus nerve, pushing blood pressure and heart rate too low (you may have experienced this phenomenon if you've ever felt weak while
hungry, dehydrated, scared, or standing up too quickly). For people with BII, a vasovagal response may occur at the sight or suggestion of blood,
needles, or bodily injury, causing even routine medical or dental screening to cause pain and embarrassment.

CONCLUSION

One of the keys to dealing with anxiety is to learn how, through proper breathing, to stimulate your vagus nerve. The vagus nerve serves as the
bridge between the mind and the body and regulates relaxing reactions. When performing diaphragmatic breathing with the partially closed glottis,
you will relax the vagus nerve. Use your downtime to practice this technique regularly; turn it into a routine, and the effects will amaze you.

The vagus nerve is the parasympathetic nervous system's most crucial element that calms you down by controlling your response to relaxation.

The vagus nerve acts as the connection between the mind and the body, and it is the cable behind the emotions and intestinal instincts of your
heart. The key to managing your mental state and levels of anxiety is activating your parasympathetic system's calming nervous pathways.

This part of the nervous system cannot be managed on request, but you can partially activate the vagus nerve by:

›  Immerse your head in cold water (diving reflex)

›  Trying to exhale against a blocked airway (Valsalva maneuver) – you can do this by holding your mouth shut and pinching your nose while trying
to breathe out. It greatly increases the tension inside the chest cavity, relaxing the vagus nerve and increasing vagal tone

›  Singing

›  And, of course, diaphragmatic breathing exercises

Strengthening the living nervous system will pay great dividends, and the best tool to do this is by exercising the body.

If you enjoyed this book, please leave a review. One line or two will make a huge difference. Thank you!
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