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Rewire your anxious brain: how to use the neuroscience of fear to end anxiety,

panic and worry.
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“Neuropsychology is the discipline which investigates the relations
between brain processes and mechanisms on one hand, and cognition and

behavioral control on the other...”

“Neuropsychology aims at understanding the relationships between the
brain, on the one hand, and the mind and behavioral control, on the other.
Although humankind has always been interested in this issue, the science of
neuropsychology is relatively young. Its traditional approach was the study of
the associations between focal brain lesions and psychological defects, but
today neuropsychology is in possession of refined methodologies and
theoretical frameworks for understanding both how the mind works and how

the brain works." (https://www.sciencedirect.com2022/11/03 :3_ L &l ).
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"Clinical neuropsychology deals with patients who have lesions of the
brain. These lesions may be the effects of disease or tumors, may result from
physical damage or trauma to the brain, or be the result of other biochemical
changes, perhaps caused by toxic substances. Trauma may be accidental,

caused by wounds or collisions; it may result from some failure in the vascular
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system supplying blood to the brain; or it may be the intended result of
neurosurgical intervention to correct some neurological problem. The clinical
neuropsychologist measures deficits in intelligence, personality, and sensory—
motor functions by specialized testing procedures, and relates the results to the
particular areas of the brain that have been affected.. " (J.GRAHAM
BEAUMONT,:20084)
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"Behavioral neurology, as a form of clinical neuropsychology, also deals

with clinical patients, but the emphasis is upon conceptual rather than
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operational definitions of behavior. The individual case rather than group
statistics is the focus of attention, and this approach usually involves less
formal tests to establish qualitative deviations from “normal” functioning.
Studies in behavioral neurology may often sample broader aspects of behavior

than is usual in clinical neuropsychology. (J.GRAHAM BEAUMONT,:20084)
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“The Interpretative Theory of Translation (ITT) was first developed on the
basis of empirical practice and observation of interpreting. Its core idea
is that the interpreter understands the source language and grasps the
intention conveyed by the source language, then breaks away from the
external form of the source language and expresses the speaker’s

intention in idiomatic target language”.
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“Interpreting proves that there are three stages in the process of any oral or

written translation:
1) the understanding of sense
2) a de-verbalization stage

meaning that the words and sentences that gave birth to sense are forgotten,

while sense remains present without any linguistic support,and
3) the reformulation of this sense in the other language .”
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« Rewire your anxious brain how to use the neuroscience of fear to

end anxiety, panic&worry »
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Anxiety in the Brain

We want to start this chapter with a promise that everything that we tell you about the brain in
this book is useful, practical information that will illuminate the causes of anxiety and help
you understand how to change your brain to decrease your experience of anxiety. We won’t
present detailed, technical descriptions of all the neurological processes involved; instead, we
will provide a simplified, basic explanation of anxiety in the brain that can help you

understand why certain strategies will help you control your anxiety.
Revisiting the Two Pathways to Anxiety

If you don’t know what causes your anxiety, you’re at a disadvantage when you try to change
it. Anxiety is created by the brain, and wouldn’t occur without the contributions of specific
brain areas. And while the brain is a very complex, interconnected system, much of which
remains a mystery, we can identify two general sources of anxiety in it. There are also
techniques you can use to target these specific sources of anxiety that will help you be more
effective in managing or preventing the anxiety you feel.

As mentioned in the introduction, the main sources of anxiety in the brain are two
neural pathways that can initiate an anxiety response. The cortex pathway is the one most
people think of when they consider the causes of anxiety. You’ll learn much more about the

human cerebral cortex in the next section. For now, we’ll simply
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say that the cortex is the pathway of sensations, thoughts, logic, imagination, intuition,
conscious memory, and planning. Anxiety treatment typically targets this pathway, probably
because it’s a more conscious pathway, meaning that we tend to be more aware of what’s
happening in this pathway and have more access to what this part of the brain is remembering
and focusing on. If you find that your thoughts keep turning to ideas or images that increase
your anxiety, or that you obsess over doubts, become preoccupied with worries, or get stuck
in trying to think of solutions to problems, you’re probably experiencing cortex- based
anxiety.

The amygdala pathway, on the other hand, can create the powerful physical effects
that anxiety has on the body. The amygdala’s numerous connections to other parts of the brain
allow it to mobilize a variety of bodily reactions very quickly. In less than a tenth of a second,
the amygdala can provide a surge of adrenaline, increase blood pressure and heart rate, create
muscle tension, and more. The amygdala pathway doesn’t produce thoughts that you’re aware
of, and it operates more quickly than the cortex can. Therefore, it creates many aspects of an
anxiety response without your conscious knowledge or control. If you feel like your anxiety
has no apparent cause and doesn’t make logical sense, you’re usually experiencing the effects
of anxiety arising from the amygdala pathway. Your awareness of the amygdala is likely to be
based on your experience of its effects on you—namely bodily changes, nervousness, wanting
to avoid a certain situation, or having aggressive impulses.

Therapists often don’t discuss the amygdala when treating anxiety disorders, which is
surprising, given that most experiences of fear, anxiety, or panic arise due to involvement of
the amygdala. Even when the cortex is the source of anxious thinking, it’s the amygdala that
causes the physical sensations of anxiety to occur: pounding heart, perspiration, muscle
tension, and so on. However, when family doctors and psychiatrists are prescribing
medications to reduce anxiety, they’re often focused on the amygdala, even though they may
not mention it by name. These medications, such as Xanax (alprazolam), Ativan (lorazepam),

and Klonopin (clonazepam), often have the effect of sedating the amygdala.
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Such tranquilizing medications are very effective at quickly reducing anxiety. Unfortunately,
they do nothing to change the circuitry of the amygdala. So while they reduce the anxiety
response, they don’t help change the amygdala in ways that would be beneficial in the long
term. (If you’re taking antianxiety medications or want to know how specific medications
affect the process of treating anxiety, please visit http://www.newharbinger.com/31137, where
you’ll find a bonus chapter, “Medications and Your Anxious Brain,” which is available for
download. See the back of the book for information on how to access it.)

The amygdala has many functions that aren’t related to anxiety, and we won’t delve
into them here. To understand the amygdala’s role in anxiety, it’s important to know that as
you go about your day, the amygdala notices sounds, sights, and events even though you may
not be consciously focused on them. The amygdala is on the lookout for anything that might
indicate potential harm. If it detects potential danger, it sets off the fear response, an alarm in
the body that protects us by preparing us to fight or flee.

Consider it this way: We are the descendants of frightened people. Early humans
whose amygdala reacted to potential dangers and produced a strong fear response were most
likely to behave in cautious ways and be protective of their children, which meant they were
more likely to survive and pass their genes (and frightened amygdala) on to future
generations. On the other hand, early humans who were too calm to worry about, say, whether
a lion was nearby or whether a river looked like it would flood their dwelling were less likely
to survive and pass on their genes. Through natural selection, humans living today are the
descendants of people whose amygdalas produced very effective fear responses.

Having a protective, fear- producing amygdala is nearly universal among humans. It
isn’t surprising, therefore, that anxiety disorders are the most common mental disorder people
experience, affecting approximately forty million adults in the United States (Kessler et al.
2005). Given that the daily dangers in our lives have been reduced tremendously since
prehistoric times, you may wonder why so many people are experiencing anxiety- based

problems. Unfortunately, the
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Amygdala is still operating on the lessons it learned in prehistoric times. It still considers us to
be potential prey for other animals or humans. It assumes that the best response to danger is
running, fighting, or freezing, and it prepares the body to initiate these responses whether
they’re appropriate or not. But these fear responses don’t fit the twenty- first- century
situations that most of us live in, and they don’t help us in the way they once did. For
instance, people seem to be predisposed to fear snakes, spiders, and heights rather than cars,
guns, and electrical outlets, even though the latter can be more deadly than the former. In
addition, it also seems that some people’s brains are more susceptible to this fear response,

whether due to genetics or living through traumatic experiences.
The Anatomy of Anxiety

Neuroscience involves the study of the development, structure, and function of the nervous
system, including the brain. In order to explain the neuroscience of anxiety, we need to
provide you with a concise description of the anatomy of the brain, especially of the cortex
and the amygdala. Having a grasp of how these important regions of the brain operate and the
ways in which they relate to one another will help you understand what happens when the
cortex or amygdala overreacts and creates anxiety. This basic knowledge of neuroscience will

provide you with insight into how you can rewire your brain to resist anxiety.
The Cortex Pathway

We’ll start with the cortex pathway because when people talk about the brain, they usually
picture the wrinkled, gray outer layer of the brain known as the cerebral cortex. The cortex is
the source of many of the human race’s most impressive abilities. But, as we’ll explain, these

abilities also result in the cortex being capable of creating a great deal of anxiety.
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The Cerebral Cortex

In humans, the cortex is larger and has more developed abilities than those of other
animals. It’s divided into two halves: the left hemisphere and the right hemisphere.
Furthermore, it’s divided into different sections, called lobes, that have different functions,
such as processing vision, hearing, and other sensory information and putting it together to
allow you to perceive the world. The cortex is the perceiving and thinking part of the brain—
the part you’re using to read and understand this book.

In addition to providing sights, sounds, and other perceptions, the cortex also attaches
meaning and memories to those perceptions. So you don’t just see an old man and hear his
voice; rather, you recognize him as your grandfather and understand the specific meaning of
the sounds he’s making. And beyond providing you with the ability to understand and
interpret situations, the cortex allows you to use logic and reasoning, produce language, use
your imagination, and plan ways of responding to situations.

The cortex can also contribute to changing your responses to threatening situations,
which is key when dealing with anxiety. The cortex is capable of evaluating the usefulness of
various responses to the dangers you face. Thanks to the influence of your cortex, you can
decide not to physically fight your boss if you feel you’re in danger of being fired, or choose
not to run away when you hear exploding fireworks. In fact, by reading this book, you’re
doing the very same thing: actively using your cortex to find different ways to cope with
anxiety.

The cortex pathway to anxiety begins with your sense organs. Your eyes, ears, nose,
taste buds, and even your skin are all sources of information about the world. All of your
knowledge of the world has come through your sense organs and been interpreted by different
parts of your cortex. When information comes in through your sense organs, it’s directed to
the thalamus, which is like the Grand Central Station of the brain (see figure 1). The
thalamus is a central relay station that sends signals from your eyes, ears, and so on to the

cortex. When information comes into the thalamus, it’s sent out to
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the various lobes to be processed and interpreted. Then the information travels to other parts
of the brain, including the frontal lobes (behind the forehead), where the information is put

together so that you can perceive and understand the world.

Thalamus

Cortex

Hippocampus

Figure 1. The human brain.
The Frontal Lobes

The frontal lobes are one of the most important parts of the cortex to understand.
Located directly behind the forehead and eyes, they’re the largest set of lobes in the human
brain, and they’re much larger than the frontal lobes of most other animals. The frontal lobes
receive information from all of the other lobes and put it together to allow us to respond to an
integrated experience of the world. The frontal lobes are said to have executive functions,
meaning that they are where the supervision of many brain processes occurs. The frontal lobes
help us anticipate the results of situations, plan our actions, initiate responses, and use
feedback from the world to stop or change our behaviors. Unfortunately, these impressive

capacities also lay the groundwork for anxiety to develop.
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The cortex pathway is often a source of anxiety because the frontal lobes anticipate
and interpret situations, and anticipation and interpretations often lead to anxiety. For
example, anticipation can lead to another common cortex-based process that creates
anxiety: worry. Because of our highly developed frontal lobes, humans have the ability to
predict future events and imagine their consequences—unlike our pets, who seem to sleep
peacefully without anticipating tomorrow’s problems. Worry is an outgrowth of anticipation
of negative outcomes in a situation. It’s a cortex-based process that creates thoughts and

images that provoke a great deal of fear and anxiety.

Some people have a cortex that’s masterful at worrying, taking any situation and
imagining dozens of negative outcomes. In fact, some of the most creative people are also
sometimes the most anxious because their creativity gives them the ability to dwell on

extremely frightening thoughts and images

A common imagined worry among parents who have teenagers who are late for
curfew (and what teenagers are not?) is imagining their kids injured in an accident, bleeding
and unable to call for help. This image is terrifying—and completely unnecessary to
envision— but some people seem to end up repeatedly anticipating these kinds of negative
events. If your pattern of worrying is serious enough that it interferes with your daily life,

you may be diagnosed with generalized anxiety disorder.

Another kind of anxiety disorder, obsessive-compulsive disorder, can occur when the frontal
lobes create obsessive thoughts—cognitions or doubts that won’t go away, to the point that
people spend hours each day focused on them. Obsessions can sometimes lead a person to
create elaborate rituals that must be carried out to reduce anxiety. Consider Jennifer, who
thought obsessively about all of the germs in her house and spent hours washing her hands
and cleaning certain areas of her home. Then, after she finished, she’d start over because
she had doubts that led her to think that she might have touched something that
contaminated everything that she’d cleaned. These kinds of obsessive thoughts may be due
to a dysfunction in the
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cingulate cortex, an area in the frontal lobes just behind the eyes (Zurowski et al. 2012).

In summary, when we speak of the cortex pathway to anxiety, we’re generally
focused on interpretations, images, and worries that the cortex creates, or on anticipatory
thoughts that create anxiety when no danger is present. As mentioned, when therapists
assist people with modifying their thoughts to reduce worry, they’re focused on the cortex
pathway. Such cognitive approaches can be very effective at reducing cortex-initiated
anxiety. However, as you now know, another neural pathway is also involved in the creation

of anxiety, even when anxiety begins in the cortex
The Amygdala Pathway

The second pathway involves the amygdala. Although the cortex pathway to anxiety
may be more familiar or understandable because we are often aware of the thoughts it
produces, the amygdala initiates the physical experience of anxiety. Its strategic location and
connections throughout the brain enable it to control the release of hormones and activate
areas of the brain that create the physical symptoms of anxiety. In this way, the amygdala

exerts powerful and immediate effects on the body, and these are crucial to understand
The Amygdala

The amygdala is located near the center of the brain (see figure 1). As previously
stated, the brain actually has two amygdalas, one in the left hemisphere and one in the
right; but it’s customary to refer to the amygdala as singular, so we’ll continue this practice.
The position of your right amygdala can be estimated by pointing your left index finger at
your right eye and your right index finger into your right ear canal. The point of intersection
of the lines from your two fingers is about where your right amygdala is located. Because the
amygdala is an almond-shaped structure, it gets its unusual name from the Greek word for

almond.

46




ol Al 5 A Jadl

(zurowski et .al.2012)8)dlw luall Cila ale¥) (il 8 dalaie (daaliall 5yd2)

opally lhaell e ale <8 3 Wl QlhhaY) 8 580 e ge daan Lave ¢ jlaidly
) S LSl dgag aae die 3R s ) A8LAWYT I e ol sl Lealas 3l Caslal
Badll e o 053 peild G QB! a8 it 8 aldd) (gl (siladV) seluy Laxie

Jae Laall

i LS eelld mage 58l e ) GRI e aadl 6 Al Allad A jeall QL) o2 (5S¢ oSa
Byaall o Chlaca) la o) s chlaay) Gl 8 @l Al s jlee dlia oY)

Lt Laal) 356l Jlua

Lollle Wl ST Lasgias liglle 0sS 38 8)aall Slsa o) (e a2l (e 835l e B ) ety
i) dnise a0y Ol daaall Ll fas A e 850 o) V) dgay ) IS @y
sl 3l Ll (3halie Jasiiiy ciligasell Sl 8 oSaill e g Leall eladl puen & 43V Ll
 Lagd 59 pall G A pead) e duysh Bl B0l ol dplall e3gns lylacadl dpsal

85l

Oa Baaly (el o Llad flaall (gingy il Lincay LS. glaall 3S5e (0 iy Bslll &

Jealgin N 53y Lgil Ao 55l I s5Lay) Ggllad) o oS3 ) ol (e (A5 ea¥) Ciail
gaaly el i I Gl bl sl 4t PA G el Byl g o (San uajlaal) 024
55l Y el B35l 3sms OSe & hmscal e Jashdl) abalis ddadis el b3 5UE ) dlaud)

sl gt Al Asliad) AaKH e Ml e lgewd (Jo duast Lgld iyl JS& e JSa (e Ble

47




ol Al 5 A Jadl

The amygdala is the source of many of our emotional reactions, both positive and
negative. When someone violates your personal space or gets in your face, it's the amygdala
that produces the rage you feel. On the other hand, when you meet someone who looks like
your grandmother and you experience a warm feeling of affection for this lady you don’t
even know, that’s also the amygdala, in this case accessing a pleasant emotional memory.
The amygdala both forms and recalls emotional memories; and if you understand this, your

emotional reactions will probably make much more sense to you
The Lateral Nucleus

The amygdala is divided into several sections, but we’ll focus mainly on two that play
essential roles in creating emotional responses, including fear and anxiety. The lateral
nucleus is the part of the amygdala that receives incoming messages from the senses. It
constantly scans your experiences and is at the ready to respond to any indication of danger.
Like a built-in alarm system, its job is to identify any threat you see, hear, smell, or feel and
then send a danger signal. It gets its information directly from the thalamus. In fact, it

receives information before the cortex does, and this is important to keep in mind.

The reason the lateral nucleus gets information so fast is because the amygdala
pathway is the more direct route from our senses. The amygdala is wired to respond quickly
enough to save your life. Its rapid response is possible because of a shortcut in brain wiring
that allows information to get to the lateral nucleus of the amygdala directly (Armony et al.
1995). When our eyes, ears, nose, or fingertips receive information, the information travels
from these sense organs to the thalamus, and the thalamus sends this information directly
to the amygdala. At the same time, the thalamus also sends the information to the
appropriate areas of the cortex for higher level processing. However, the amygdala receives
information before the information can be processed by the various lobes in the cortex. This
means the lateral nucleus of the amygdala can react to protect you from danger before your

cortex even knows what the danger is.
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See figure 2 for a simplified illustration of the pathways that allow the amygdala to react

before the cortex can.

Cortex

/ N\

—— Thalamus —— Amygdala

|

Anxiety
Response

Sensory
Information

Figure 2. The two neural pathways to anxiety.

You can see the two pathways to anxiety in this illustration. Information goes directly
from the thalamus to the amygdala, allowing the amygdala to react before you have time to
use your cortex to think. While this may seem odd, if you consider your own experiences, you
can probably recall some times when this has occurred. Have you ever been in a situation in
which you reacted instinctively before you had time to know what you were reacting to?

Consider Melinda, a ten- year- old girl who was looking for camping equipment in the
basement of her home. She walked through a doorway and jumped back in fear. Her reaction
was triggered by a coat hanging on a coatrack. Her amygdala responded to the shape of the
coat, which could have been an intruder, and caused her to jump out of reach of the “intruder”
before she even realized what she’d seen. As an evolution- based safety measure, the
amygdala is wired to react before the cortex can.

The detail- focused cortex takes more time to process information from the thalamus.
In Melinda’s case, the visual information needs to be sent to the occipital lobe at the back of

the head, and from there it’s sent to the frontal lobes, where the information is
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integrated and informed choices arise. That’s why Melinda jumped back immediately but
recovered in a moment and resumed looking for the camping equipment: it took a moment for
her cortex to provide the information that the dark shape was a completely harmless coat.
(You’ll find a step- by- step explanation, including a downloadable figure, that illustrates the
two pathways at work in Melinda’s behavior at http://www.newharbinger.com/31137; see the
back of the book for information on how to access it.)

The Central Nucleus

The amygdala can accomplish its quick response because of the special properties of
another nucleus within it: the central nucleus. This small but powerful cluster of neurons has
connections with anumber of highly influential structures in the brain, including the
hypothalamus and the brain stem. This circuit can signal the sympathetic nervous system to
activate the release of hormones into the bloodstream, increase respiration, and activate
muscles—all in a fraction of a second.

The close connection of the central nucleus to elements of the sympathetic nervous
system (SNS) provides the amygdala with a great deal of influence over the body. The SNS is
made up of neurons in the spinal cord that connect with nearly every organ system in the
body, which allows the SNS to influence dozens of responses, from pupil dilation to heart
rate. The role of the SNS is to create the fight- or- flight response, an effect that is balanced by
the influences of the parasympathetic nervous system (PNS), which allows us to “rest and
digest.”

During fear- provoking situations, the lateral nucleus sends messages to the central
nucleus to activate the SNS. At the same time, the central nucleus also activates the
hypothalamus. (See figure 1 forthe location of the hypothalamus.) The hypothalamus
controls the release of cortisol and adrenaline, hormones that prepare the body for immediate
action. These hormones are released from the adrenal glands, located atop your Kkidneys.
Cortisol increases blood sugar levels, giving you the energy you need to use your muscles.

Adrenaline
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(also called epinephrine) gives you an energetic feeling that heightens your senses, increases
your heart rate and breathing, and can even keep you from experiencing pain. All of these
responses come from the amygdala pathway.

Clearly, the amygdala wields a lot of power when it comes to initiating split- second
physical reactions. In part, this is because the amygdala is strategically located in a central
area of the brain, with immediate access to information from the senses and an advantageous
position to influence parts of the brain that can change essential bodily functions very quickly.
Being aware of how the amygdala functions is a crucial piece of the anxiety puzzle.

A Matter of Timing

As you can see, one clear distinction between the amygdala and the cortex is that they operate
on different timetables. The amygdala can cause you to act on information sooner than your
cortex can process it, orchestrating a bodily response before the cortex has even finished
organizing the information for you to perceive it. While this is beneficial in some situations,
the fact that we have little control over the amygdala’s rapid responses means that we
experience our fear and anxiety responses, rather than consciously controlling them.

The quick reaction that results from the amygdala pathway is typically called the
fight- or- flight response. You’re probably familiar with this phenomenon, which prepares the
body to react quickly in a dangerous situation. Most of us have experienced this response and
can recall times we felt an adrenaline rush and reacted in an unthinking, immediate way to
protect ourselves from a threat. How many people have been saved on the freeway by
lightning- quick, instinctive reactions arising in the amygdala? The central nucleus of the
amygdala is where the fight- or- flight response is initiated.

Being aware of these rapid responses initiated by the amygdala pathway can help you
understand and cope with the physical experience of anxiety, including the most extreme

anxiety reaction: a
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panic attack. People who have panic disorder and suffer from panic attacks find it useful to
recognize that many aspects of a panic attack are related to the amygdala’s activation of the
fight- or- flight response. Pounding heart, trembling, stomach distress, and hyperventilation
are all related to the amygdala’s attempts to prepare the body for action. These symptoms
often cause people to think they might be having a stroke or heart attack or are “going crazy.”
When people understand that the roots of a panic attack often lie in the amygdala’s attempts
to prepare the body to respond to an emergency, they’re less likely to be troubled by these
concerns (Wilson 2009).

The reactions of fight or flight are the most familiar fear responses, but the amygdala
can also produce another response to fear that’s less recognized: freezing, or becoming very
still. In fact, we prefer the term fight, flight, or freeze response because so many people say
they feel paralyzed when under extreme stress. As strange as it seems, for our ancestors the
reaction of freezing may have been as helpful as fighting or fleeing in certain situations. Like
a rabbit that remains motionless as you walk your dog past her nest, those who freeze
sometimes find an advantage in remaining still when threatened.

When you’re experiencing the fight, flight, or freeze response, the amygdala is in the
driver’s seat and you’re a passenger. That’s why, in emergency situations, you often feel as
though you’re observing yourself responding rather than consciously controlling your
response. There’s a reason why we don’t feel in control in these moments, or in control of our
anxiety: the amygdala isn’t just faster—it also has the neurological capability to override
other brain processes (LeDoux 1996). There are many connections from the amygdala to the
cortex, allowing the amygdala to strongly influence the cortex’s responding on a variety of
levels, while fewer connections travel from the cortex to the amygdala (LeDoux and Schiller
2009). Therefore, it’s literally true that you can’t think when the amygdala takes control. The
thinking processes of the cortex are superseded and you’re under the influence of the

amygdala
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Although you may question the usefulness of this arrangement, in some situations it’s

crucial. Would it be wise for your brain to wait for the cortex to analyze the make, model, and
color of a car crossing the center line toward you and consider details such as the facial
expression of the driver before reacting? Clearly, the ability of the amygdala to override the
cortex can literally save your life. In fact, it probably already has.
Being aware of the amygdala’s ability to take over is crucial for anyone who’s struggling with
anxiety. It’s a reminder that the brain is hardwired to allow the amygdala to seize control in
times of danger. And because of this wiring, it’s difficult to directly use reason- based thought
processes arising in the higher levels of the cortex to control amygdala- based anxiety. You
may have already recognized that your anxiety often doesn’t make sense to your cortex, and
that your cortex can’t just reason it away.

In addition, the amygdala can also influence the cortex by causing the release of
chemicals that influence the entire brain, including the cortex (LeDoux and Schiller 2009).
These chemicals can literally change the way you think. Therefore, strategies for coping with
amygdala- based anxiety are essential, even though cortex- focused approaches are more
commonly offered in treatment. In part 2 of this book, you’ll learn techniques for controlling
amygdala- based anxiety responses.

Brain Circuitry

Based on what you’ve read thus far, you now know which parts of the brain are involved in
different types of anxiety. You know that the cortex pathway produces worries, obsessions,
and interpretations that create anxiety, and you know that the amygdala initiates bodily
reactions that make up the fight, flight, or freeze response. Many people find some comfort in
simply knowing where various symptoms are coming from, that their reactions make sense,

and that they aren’t going crazy.
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Now that you understand the parts of the brain that are involved in creating anxiety,
you’re probably interested in how you can change the way these parts of the brain respond. In
order to do so, you need to make changes in the brain’s circuitry. The brain is made up of
billions of connected cells that form circuits that hold your memories, produce your feelings,
and initiate all of your actions. These cells are called neurons, or nerve cells, and they’re the
basic building blocks of the brain. They’re the reason that your brain has neuroplasticity: the
ability to change itself and its responses. On the basis of your experiences, the neurons in your
brain are capable of changing their structures and patterns of responding. Understanding how
neurons function will help you learn strategies that will allow you to rewire the circuits in
your brain that create anxiety. It will also help you understand the effects of antianxiety

medications on the brain.
Neurons

Neurons are composed of three basic parts (illustrated in figure 3). The cell body
contains the machinery of the cell, including the genetic material that directs the building of
the cell. Coming out of the cell body are dendrites, which look like branches of a tree.
Dendrites are an essential part of the communication system between neurons. They reach out
to other neurons to receive messages, which travel between neurons by means of a chemical
process. Dendrites receive messages from the axons of other neurons. The axons don’t touch
the dendrites; rather, they send their messages by releasing chemicals called
neurotransmitters into the space between the axon and the dendrite. Examples of

neurotransmitters include adrenaline, dopamine, and serotonin.
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y Cell body

Dendrh‘es‘

Figure 3. The anatomy of a neuron.

The space between an axon and dendrite is called a synapse (illustrated in figure 4). In
this tiny space, communication between neurons occurs. At the end of the axon, called the
axon terminal, tiny sacs hold neurotransmitters in preparation for sending chemical messages.

Some neurotransmitters excite the next neuron, and others inhibit or quiet it.
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Anxiety in the Brain

synaptic space

vesicle

. o
nerve impulse C958%% receptors

neurotransmitte

Dendrite

Figure 4. A synapse between two neurons.

Neurotransmitters are called chemical messengers because when they cross the
synaptic space, it’s as if they’re taking a message to the next neuron. Neurotransmitters
connect to receptor sites on the dendrites of the next neuron and have an effect similar to that
of putting a key in a lock. We won’t go into the specifics, but suffice it to say that when a
neurotransmitter connects with the receptor site, it can cause the neuron to react by firing.
Firing is when a positive charge travels from the receiving dendrites of a neuron, through the
cell body, and all the way to axons at the other end. This causes the axon to release
neurotransmitters from its axon terminals, transmitting the chemical message to yet another
neuron, passing the message on.

Neurons operate on the basis of chemical messages between neurons and electrical
charges within neurons. Every sensation you experience, from the sight of these words on the
page to the sounds of birds singing in your yard, is processed in your brain by neurons.

The sensations you experience, such as light waves that enter your eyes or vibrations in the air
that impact your eardrums, get translated into electrical signals within neurons, and these
signals are then communicated to other neurons via neurotransmitters. By means of these

communication processes, the brain builds circuits of
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neurons that work together to store memories, create emotional reactions, initiate thought
processes, and produce actions.

When scientists discovered that the messages sent between neurons were based on
neurotransmitters sent from one neuron to the next, they began to develop medications that
could target this process. Many of the medications most commonly used to treat anxiety, such
as Lexapro (escitalopram), Zoloft (sertraline), Effexor (venlafaxine), and Cymbalta
(duloxetine), were designed to increase the amount of neurotransmitters available in the
synapse as a way of affecting circuits in certain areas of the brain. (The specific ways these
medications affect neurons and how they influence anxiety are explained in “Medications and
Your Anxious Brain,” a bonus chapter of this book available for download at

http://www.newharbinger .com/31137.)

Circuitry: Connections Between Neurons

Why do you need to know how neurons operate? If you want to rewire the brain, it
helps to understand the brain’s circuitry and its basis in connections formed between neurons.
A Canadian psychologist named Donald Hebb (1949) proposed a theory of how neurons
create circuitry that’s turned out to be very useful in explaining the process. His idea has since
been distilled into this simple statement by neuroscientist Carla Shatz: “Neurons that fire
together wire together” (Doidge 2007, 63). This statement offers clear insight into how you
can change the wiring in your brain.

Basically, for neurons to build connections between themselves, one neuron needs to
be firing at the same time another neuron is firing. When neurons fire together, a connection
between them is strengthened, and eventually a pattern of circuitry develops in which
activation of one neuron causes the other to activate as well. More neurons can be connected
with these neurons in a similar way, and if they fire together, soon a whole set of connected
neurons is created. Changing neural circuitry involves changing the activation patterns in the

brain so that new connections develop between neurons .
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new circuits form. Changes in the brain, or learning, can occur as a result of neurons
establishing new connections and circuitry.

Although our brains are programmed from birth to develop and organize themselves,
they’re amazingly flexible and exquisitely responsive to the particular experiences of each
individual. As neuroscientist Joseph LeDoux (2002, 3) explains it, “People don’t come
preassembled, but are glued together by life.” The circuitry in your brain is shaped by the
specific experiences you’ve had, and it can be changed as a result of your continuing
experiences. For example, connections between particular neurons are strengthened when you
use them. Some of us continue to use our memories of multiplication tables to calculate math
equations, and those connections remain as strong as when we were in school. But some of us
rely on calculators, so we don’t regularly use the brain circuits storing the multiplication
tables, and our memory of these tables weakens.

The specific circuitry in your brain develops based on the experiences you have.
Perhaps your brain came to associate horses with stables, grandfathers with cigars, the smell
of popcorn with baseball, and so on. Although two people may share similar associations,
each of us has uniquely formed brain circuits based on our own experiences.

While one person may have circuitry that associates cows with cheese and Wisconsin, another
person may have circuitry that associates cows with barns and milking machines.

Neurons make new connections and build new circuits in a variety of ways. Circuitry
can be activated by certain deliberate thoughts, like those you have when you’re asked to
remember your grandmother. Circuitry can be reorganized by changing your behavior, such
as learning a new golf swing. Performing behaviors, like playing the piano or serving a
volleyball, can cause new circuits to develop, and even imagining performing these behaviors
can cause changes in circuitry. The brain remains flexible and capable of making changes
throughout life.

If you want to change the anxiety you experience, you need to change the neural
connections that lead to anxiety responses. Some of these connections are stored in the brain’s

circuitry in the
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form of memories, and memories are formed in both the cortex and the amygdala.

Emotional Memories Formed by the Amygdala

Emotional memories are made by the lateral nucleus in the amygdala through the
process of association, which we’ll discuss in chapter 2. These emotional memories come
from experiences that your cortex may or may not remember. This is because the memory
system in the cortex is completely separate from that in the amygdala. In fact, evidence
suggests that amygdala- based memory is longer lasting than cortex- based memory (LeDoux
2000). In other words, the cortex is much more likely than the amygdala to forget information
or have trouble retrieving it.

The existence of different memory systems explains why you can experience anxiety
in a situation without any conscious memory (or understanding) of why the situation produces
anxiety. Just because your amygdala has an emotional memory of an event doesn’t mean that
your cortex remembers the same event. And if your cortex doesn’t remember the event, you’ll
have difficulty remembering it because we humans rely on our cortex memory. This means
we sometimes have emotional reactions that puzzle us, especially when it comes to anxiety.
So you may not understand why crossing bridges is anxiety provoking, why you avoid sitting
with your back to the door in a restaurant, or why the smell of tomato plants makes you tense.

The amygdala is capable of reacting on the basis of its own emotional memories and
doesn’t need cortex- based memories. Research tracing the pathways in the brain that give rise
to emotional responses has shown that emotional learning can occur without involvement of
the cortex (LeDoux 1996). Here’s an example that will help illustrate this (from Claparede
1951). A woman was hospitalized as a result of Korsakoff’s syndrome, a memory disorder
often associated with chronic alcoholism. Her cortex couldn’t form memories of her
experiences, so she couldn’t identify her doctor or the hospital, despite the fact that she’d been

in
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the same hospital for years. She didn’t know the name of the nurse who had cared for her for
months, and she couldn’t remember details of a story told to her only minutes before. But at
the same time, her amygdala demonstrated the ability to create emotional memories without
the aid of her cortex.

One day her physician performed a little experiment (one that wouldn’t be ethical by
today’s standards). When he reached out to shake her hand, he stuck her hand with a pin he’d
hidden in his palm. The next day, when the woman saw the doctor extend his hand, she
quickly withdrew her hand in fear. When asked why she refused to shake his hand, she
couldn’t offer an explanation. In addition, she reported that she had no memory of seeing the
doctor before. She had no cortex- based memory of an event that would cause her to fear the
doctor; but her amygdala had created an emotional memory, and her fear was the evidence of
it.

Discovering the Source of Amygdala- Based Memories

If you fear a specific object or situation, you may be able to recall an experience in
which your amygdala learned that fear. Alternatively, it may be difficult to uncover how an
amygdala- based fear developed, since your cortex isn’t able to retrieve a memory related to
that situation, even though the amygdala clearly does. The fact that the cortex can be left out
of the loop is why people are often confused by their emotional responses.

Here’s an example to illustrate what this confusion is like: Lily recognized that she
had social phobia when she learned about the symptoms of social phobia on an anxiety
website. She knew that she felt uncomfortable in groups of people and that it was difficult for
her to attend family gatherings, like Thanksgiving dinner or a sister- in- law’s baby shower.
When her therapist told her that this anxiety was probably due to her amygdala, she had no
idea why her amygdala had developed this emotional response. But after her therapist asked
her to identify the specific characteristics of the gatherings that provoked anxiety, Lily said
that being in a circle of people, even cheerful family members, was very distressing. She

recognized that a circle of
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people was terrifying to her, especially when they all could look at her at once.
When the therapist asked Lily if she could think of an experience that could have

taught her amygdala that a circle of people was dangerous, Lily recalled an event in second
grade when she was in a circle of children reading aloud from their books. When it was her
turn to read, she had difficulty, and the teacher treated her in a way that made her feel
humiliated. The cortex-based memory of this experience finally came back to Lily, and she
understood why her amygdala had created an emotional memory to try to protect her.

Because of that memory, her amygdala responded to a circle of people as though they posed a
danger.

Realizing that your amygdala stores emotional memories that your cortex has no
knowledge of can help you better understand some of your emotional reactions. Sometimes
the cortex has a complete lack of understanding of the origins or purposes of the emotional
reactions created by the amygdala. But you can learn more about these processes, so in the
next chapter we’ll help you and your cortex become more knowledgeable about the workings
of the amygdala.

Summary

Two pathways can create anxiety. One pathway travels the detail-focused circuitry of the
cortex and eventually sends information to the amygdala, which produces an anxiety
response. The other pathway runs directly from the thalamus to the amygdala. Each pathway
can cause the amygdala to create anxiety, but each is also constructed of circuitry, and certain
aspects of that circuitry can be modified. If you understand how the circuitry works, you can

rewire your anxious brain so that you experience less anxiety
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Abstract:

The purpose of our work intitled translating neuropsychological terminology from
English into Arabic « Rewire your anxious brain how to use neuroscience of fear to end
anxiety, panic&worry. is to show and analyze the suitable translating procedures to translate
neuropsychological terminology from English into Arabic language.

We tried among this study to choose carefully our corpus which had to be full of
neuropsychological terms and to adopt the theories used while translating those terms of
neuropsychology which are: the interpretative theory of Danica seleskovitch and Marianne
Lederer and also the research methodology that we can say they helped us in better

understanding before translating.
Keywords :

Neuropsychology, research documentary, the interpretative theory .Neuropsychological

terminology.
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