Clinical Focused | 12 CEUs

jack hirose

& ASSOCIATES INC.

Quality workshops & community resources

MIND-BRAIN-GENE
TOWARD PSYCHOTHERAPY INTEGRATION

ON DEMAND | AVAILABLE UNTIL MARCH 1, 2020

WORKSHOP AGENDA

. Explain the relationship between health and mental health

«  Discuss the interaction between the immune system, genes, brain dynamics, and mental health
. Describe the pandemic facing the US with obesity and autoimmune disorders

«  Clarify about how early adverse experiences can effect long-term health

- Explain how genes can be expressed or suppressed

« Assess how the stress systems can be turned on and are difficult to turn off

+  Analyze how the immune system is intricately connected to brain systems

+  Rate how chronic and acute stress can dysregulate the immune system

«  Critique how autoimmune disorders contribute to depression, anxiety, and cognitive problem

LEARNING OBJECTIVES

«  Contrast: The overly compartmental field of psychotherapy of the 20th Century to the integrative vision of psychotherapy in the 21st
Century

«  Distinguish: Between various health conditions and psychological disorders and their overlap

«  Explain: Explain how poor health contributes to poor mental health as well as visa versa

«  Analyze: How an overactive immune system contributes to depression and anxiety

- Evaluate: How adverse childhood experiences contributes to long-term chronic health and mental health conditions and what to do about
it.

«  Plan:Where to encourage lifestyle changes that improve health and mental health

«  Measure: The effect of poor sleep, diet, and lack of exercise contributions to changes in mental health

«  Choose: What psychotherapeutic intervention to use for various psychological conditions

«  Assess: The effects of various psychotherapeutic interventions

«  Select: Brain-based and evidence-based approaches with the most practical outcomes

. Formulate: A treatment plan most appropriate for the individual based on her/his ethnicity, socio-economic position, and LGBTQ
identification.

John Arden, Ph.D. is the author of 14 books, including Brain2Brain, The Brain Bible, Rewire Your Brain,and Brain-Based
Therapy With Adults and Brain-Based Therapy with Children and Adolescents (with Lloyd Linford). Dr. Arden serves as
Director of Training in Mental Health for Kaiser Permanente in the Northern California region. He oversees the training
programs in 24 medical centers where over 100 postdoctoral residents and interns are trained each year. Dr. Arden also
provides individual, group and family therapy and chemical dependency counselling through Kaiser Permanente. He pres-
ents workshops on brain-based therapy internationally and in the United States. Dr. Arden has written books on anxiety
(The Brain-Based Anxiety Workbook), OCD (The Brain-Based OCD Workbook) and PTSD (Conquering Post-Traumatic Stress

JOHN ARDEN
PH.D. Disorder, with Dr. Victoria Beckner).

208-197 Forester St, North Vancouver, BC V7H0A6 1604 924 0296 | TF 1 800 456 5424 | F 604 924 0239
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The Mind’s Operating Systems:

The Mental Neworks

The Mental Neworks

A. Default Mc (l Network
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Imbalanced Mental Networks

Salience Network:

The Vagus Nerve System




Variability is good

Peak/valley differences
= vagal tone when resp is
in normal range

Heart rate increases with

Wheartfated 697 Resob!

inhale.

Heart rate decreases with
exhale. This pattern shows
high vagal tone (high
PSNS activity) and a high
amount of heart rate
variability.

Default Mode Network:

Activity in the default mode networ!

R Rostral BA24
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\ /
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2 N\

g L Lat Temporal

(45, -57,19)

(59, -45,0)

51
L Lat Temporal L Lat Temporal
(50,1, -27) 62,1,

L 11.59)
L Medial BAS
— (11, 14, 50)
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* Increases when DLPFC is not engaged:
— Stressed, bored, no novelty, or tired
» Social and self-referential —needed for
sense of self
* Malfunctions in the DMN:
— Schizophrenia—impaired self
reflection—not sure where thoughts
come from

— Depression—negative ruminations

Central Executive Network:




The Mental Networks &
the Long-Term Memory Systems
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QUALITY OF PERFORMANCE

LEVEL OF AROUSAL

11



Client Education

Direct, observable links between successful CBT/IPT
and brain changes

— Reduced amygdalar activity in:
— phobics ..,

— panickers co..
— social phobics ...

—Increased ACC activation in PTSD clients

— Increased hippocampal activity in
depressives oo

— Decreased caudate activity in OCD c.... cc. o

12
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*BDNF plays a crucial role in reinforcing

neuroplasticity and neurogenesis. It
helps:

—Consolidate the connections between
neurons.

—Promotes the growth of myelin to
make neurons fire more efficiently

—Act on stem cells in the hippocampus
and PFC to grow into new neurons

14



Mind-Brain-Gene Feedback Loops

The Social Self

Self-
Organization

Regulatory Networks of the Social Brain
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Developmental Programming
of stress responses

The Effects of Social Medici/ -

Cell Aging: Telomeres Length

16



 Brain development involves many
forms:

— the establishment of synaptic
connections

— the pruning of others

— changes to the behavior of a single
ion channel

— dendritic outgrowth

— changes to the shape and number
of sprouting new axons

— modifying their dendritic surfaces

17



Positive Negative
Stimulation Stimulation

¢ Diminished left hemisphere and left
hippocampal volume et wom,

* Accelerated loss of NeUrons o« 0
 Delays myelination e«

* Abnormalities in developmentally appropriate
Pruning e s

* Inhibition of neurogenesis ...
* Adults who were physically or sexually

abused as children — high IL-6 & CRP
« diminished left hipp pal devel it

P




¢ | development of inhibitory neurons and changes in the
connections of serotonin and dopamine neurons in the mPFC

» Downregulation of gene expression for GABA receptors in the
locus ceruleus, resulting in more norepinephrine

» Upregulation of gene regulating glutamate receptors, which
contributes to anxiety and depression.

« Epigenetic changes to the developing child’s stress response
system

» Abnormally programmed gene expression in the amygdala,
hippocampus, and PFC, priming the stress system

* Plasticity between the PFC and amygdala skewing toward the
amygdala and the rest of the stress system

19
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> Adult (AAI)

AUONOMOUS

The Neurochemistry of

Social Brain and the PSN

21



The Vagus Nerve System

Vagal Brake....,

« Amygdala S
¢ Insula / . Q‘
* Right TPJ .

¢ Anterior cingulate siga s varey, 2002)

* The R-OFC -- decoding mental states
e The L-OFC -- reasoning about those states s

2004).
¢ There may be major nodes:

— the medial prefrontal cortex for self-related
mental states;

— the superior temporal sulcus for goals and

e
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+ ACC integrates cognitive and emotional
information (eun, et 2000)

+ Active when detecting emotional signals from self
and others (rchiey. otat. 2000

— The ACC is involved in both physical pain and
social rejection eienorger a Lieberman, 2005)

— The dorsal ACC activates when fear of
rejection OCCUrS (ieseman, 200

— Activated when someone we love experiences
pain or social ridicule @otinicx, et al, 2005)

+ Part of neural basis for cooperation iing et 2002

+ Damage results in reduced empathy and/or

» Conduit between subcortical areas
and cortex

» Draws on information from body
areas, and input from amygdala and
hippocampus

» Works with medial PFC to interpret
and regulate emotional experiences

* Links mirror neuron systems with
body states “Insula Hypothesis of
empathy cu. .z

[ maiernal behavior erommmstsen |
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« Soft touch: C—Tactile fibers (CT) o e

— Unmyelinated—thus slower, tracks /7
to the: P

* insula (part of the Salience
Network

* Emotional touch
» Oxytocin
* Impaired people struggling

with forming relationships

Mirror Neurons

Facial Expressions

24



Facial Expressions

D Smiles

Feedforward Expressions

25



Perceiving the smiles of others trigger:
the release of DA ...uomsmmm

Presenting smiles for a fraction of a
second followed by neutral stimulus
increases the positive reaction to that
stimulus coussom me

Bilateral smiles 1L-PFC positive moods

Smiling during periods of stress |
cardiovascular arousal back to baselind

(Fredrickson & Levenson, 1998)

Psychological Boost of Humor

Laughter is Good Medicine

26
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The Social Self

Self-
Organization
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Epigenetics

maincomponentsof the human genome:

Rreorangosnsss
Moo | SN
g sequce s
sqmentd — ™
preey.

micelaneous
hetenchromating%

nicelnens
riqesens 126\

intons 26

— Histones are proteins wrapped
tightly into ball like shapes with

floppy tails

— Acetylation of histones allows
transcription—unwrapping genes to
express

— Methylation of histones keeps them
in place—suppressing gene
expression
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» Decreased methylation levels of cortisol
receptor gene:

* In offspring who had good nurturing
produces more cortisol receptors on the
hippocampus
e Lower levels of CRH, ACTH, and

cortisol

e More 5-HT

» Stress tolerance (Good thermostat)
|

* Her serotonin levels increase:

— signals her hippocampus to increase the
production of an enzyme called acetylates
histones.

— This enzyme binds to the cortisol receptor gene
and adds acetyl groups to histone proteins.

» The histone acetylation creates a more relaxed
environment so that DNA methylation is
removed.

— leads to higher expression of the cortisol receptor
gene and consequently better ability to turn off the
HPA axis— the stress response system.

Epigenetics of Stress Tolerance

\ 4
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¢ Increased methylation levels of cortisol receptor
gene:
* In suicide victims with a family history of
abuse and/or neglect
* Also in preemies:
» Can't easily turn off the stress response
¢ Decreased methylation of the arginine
vasopressin gene
 |If stressed early in life:
* Resulting in increased vasopressin and
stimulating the stress response

» Maternal separation;

* leads to decreased DNA methylation of the
arginine vaseopressin and CRH genes.

» This results in the increased production of
arginine vaseopressin and CRH, which
stimulates the HPA axis— the stress
response system.

» because of the methylation of the cortisol
receptor gene, it is difficult to turn off the
stress response.

39



benefit dlsEroEomonalli from suEEomve environments

Infants with a variant of the dopamine receptor gene
(DRD4) have been linked to lower receptor efficiency
and greater risk for disorganization and externalizing
behaviors if exposed to maternal loss or trauma.

Yet, when children with this supposed “vulnerability
gene” were raised by mothers who had no unresolved
loss they displayed significantly less disorganization.
With nurturing mothers, they show the lowest levels of
externalizing problem behavior.

This variant of the DRD4 gene can afford the carrier to

The serotonin- transporter gene differentiates those
people with the “short version” from the “long
version” (eg S/S, L/S, or L/L).

» Short version - mistaken for the “depression
gene.”

* Yes, carriers of the short version may become
depressed if they experienced ACEs, but those
with supportive early environment and positive
experiences can have the fewest symptoms.

The genetic polymorphism BDNF alone does not

operate as a plasticity factor, but the environment

and multigene interactions together do.

Carriers of a specific mutation of the catechol-
O-methyltransferase (COMT) gene, --who use
of cannabis during adolescence -- more likely
to develop psychotic symptoms
The COMT gene protein is of particular
importance in regions such as the PFC, which
is typically dysregulated in schizophrenia.

The COMT gene is NOT a “schizophrenia
gene” but involves an enzyme that breaks
down dopamine, norepinephrine, and
epinephrine.

40



Cell Aging: Telomeres Length

Factors that Shorten Telemeres

41



Mind-Brain-Gene Feedback Loops

Psychoneuroimmunology
Epigenetics

The Social Self

Organization

Components of the Immune System

Cormponents of the Irmmune Systerm

Myeloid stem cell Lymphoid stem cell

* \
@

Myeloblast Lymphoblast

Granulocytes l \
Q Ens{nopmg@"’ .--] (@
Red blood § D g B lymphocyte \.,a/ Natural

cells - Neutrophil & T lymphocyte  killer cell

Platelets White blood cells
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The Trnrmune Systerm Can
Affect Your Emotions:

Short Term Stress Can

Suppress Immune System
K7
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Inflammatory pathways in the brain
adversely affect memory and mood.

Communication in the immune
system happens via chemicals

44



Cardo-Metabolic Syndrome

at drives inflammation in

cardio-metabolic syndrome?

Metabolic Syndrome

45



Diabetes and Psychological Disorders

Depression Has a Relationship to
Inflammation

Pre-diabetes

46



Diet, inflammation and Pre-diabetes

WHO—World Population
7,505,257,673

Depression Has a Relationship to
Inflammation

47



Proinflarnrnatory Cytokines and
Depression

How does inflammation affect the brain:
Sickness behavior

48
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— Chronic stress (especially
uncontrollable) alters the cortisol system
— Early on there can be higher cortisol
*  Can lead to agitated depression
. Kills white blood cells
*  Metabolic syndrome
— More distant traumas may result in an
inadequate cortisol response
*  Autoimmune disease

* Inflammation
* depression

Sitress Can
Enhance Inflammmation

How does stress atfec!
nflammation?

50



Developmental Programming
of stress responses

Inflarnmation and Derentia

51



Peripheral nerves are also
involved in inflammation

The Gut Brain?

Nervous System (NS)

3 +
Periphera NS Central NS
Autonomic NS  Somatic NS Brain Spinal Cord

ic NS i m‘n Midbrain  Hindbrain
= | |

T 3

Cerebral Cortex  Thalamus Tectum Péns
Basa Ganglia Hy T C
Hippocampus

Anygdala

Enteric Nervous System

Enteric
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Language of Gut

Our microbes are like an organ

53



Gut bacteria

Gut Bacteria

Stress/Depression and

54



Leaky gut”: the consequences of stress and
inflammation and link between diet and health

Longiudinal musce
Cicr musde
Submucosa
Mucosel musce
Mucosa

Epthll ning

Lymphoid tissue
Mucosalgland

Submucosal gand

b Vet

virtual

Leaky gut”: the consequences of stress and
inflammation and link between diet and health

Longiudinal musce
Circular muscle
Submucosa
Mucosal muscle
Mucosa

Epithelalining

Lymphoid tissue
Mucosal gland

Submucosal gand

————— Meenry

virtualr lcentre.com

Inflammation, microbes and anxiety

enhanced

lnmry Vs \
Y Sl

:m/\
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Dysbiosis and Microbial Diversity:
the Importance of Balance

Healthy status Stress/disease

Alterations in
Healthy CNS behaviour, cognition,

emotion, nociception

! I

function

Normal gut 3 Abnormal gut
physiology function

Physiological levels of Increased levels of
inflammatory cells/mediators inflammatory cells/mediators
Normal gut microbiota Intestinal dysbiosis

* Bad Diet
* Simple carbs
« Transfatty
acids
* Saturated
fats
* Food
allergies H
* Bad oils P
* High dairy A
* High gluten
*No exercise >
*Chronicillnesses
* Autoimmune
disorders
*Chronic pain
* Chronic stress
* Being
overweight
* Apple shape
* Leaky gut

IL-1B, TNF-

Someone you met

Immuno-competent Celr(ﬂac;gphage)
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Exercise, a form of voluntary stress, activates the

hypothalamic-pituitary-adrenal axis
Beta-endorphin is released from anterior
pituitary

Subjective feelings of euphoria are mediated by

rising levels of beta-endorphin

Beta-endorphin increases in prefrontal and
limbic regions of the brain after 2 hours of
endurance running and levels correlate with
euphoria ratings

NE increases abruptly at exercise
» NE turnover is increased in the frontal cortex and is
helpful in alleviated symptoms of ADHD

5-HT is modulated by exercise in specific brain regions
and is also affected by intensity and duration of exercise.

High-intensity interval training increases 5-HT
synthesis in the hippocampus via interaction with
BDNF.

DA is also increased in pathways involved in regulation
and control of movement

Higher levels of moderate to vigorous activities lowers

the risk of deveIoBinﬁ Parkinson disease
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Effect on C-Reactive Protein
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Exercise Optimizes

Exercise Optimizes

60



Exercise and the Brain

61



Mood Regulation Exercise:

Exercise Doses

Exercise Summary
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* Procedural
* Emotional

» Generalized
* Classical
conditioning

ganglia

Thalamus

Amygdala

Episodic
Autobiographical
Semantic
Context Specific
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eFear Conditioning
*Emotional Valance

*Generalized
«Cortisol Heightened
*Sensitivity

¢ (Hypervigilence)
*Matures Early
«“Little Albert”
<“LSMFT”

Many Cortisol
Receptors

Context Specific
Heightened Cortisol
leads to atrophy
Matures Later

¢ Vs. Infantile Amnesia

“H.M.”
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Dopamine D2 Receptors in Drug
ers And Food Addi

"

Cocalne Control subjects  Obese subjects

c

Metabolic Syndrome
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Pre-diabetes

Diet, inflammation and Pre-diabetes

WHO—World Population
7,505,257,673
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Diabesity

Rank Countries Amount v

#1 & United States 2,089 deaths

#2 |3 Mexico 807 deaths

#3 [ Brazi 720 deaths [
#4 ™ Germany 654 deaths

#5 [ Spain 316 deaths [l

#6 [ Austria 219 deaths

#7 [ canada 187 deaths [l

#8 [l Australia 115 deaths

#9 B2 south Africa 114 deaths |

#10 Denmark 104 deaths

Diabesity

Diabetes and Neuropathology
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Diabetes and Psychological Disorders

72



Low B-1 Low B-2 Low B-6 Low B-12 Folic Acid

» Large numbers of 5-HT receptors in the
OFC

* | 5-HT in OFC | inhibition of the
amygdala

» Tryptophan depletion impairs reverse
Iearning tasks (Robbins & Everitt, 1995)
— Ability to evaluate, integrate, and act on

environmental cues

— To stop responding to something when it
becomes unhealthy and shift back to
something healthier
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» The body’s membranes become “gunked
up”--slowing down neural communication

* Blocks protein from moving freely

* Interferes with synaptic transmission

» Causes structural damage to the
mitochondria (the cells’ energy factories)

* Lead to free radicals

» Causes inflammation.
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1. Be absorbed directly by the nerve

membranes

2. Block the body’s ability to make its
own essential fatty acids

3. Alter the synthesis of
neurotransmitters such as dopamine

4. Negatively effect the brain’s blood
supply

5. Increase bad (LDL) cholesterol while
decreasing good (HDL) cholesterol

75



6. Increase plaque in the blood vessels
7. Increase blood clots

8. Increase triglycerides, which cause the
blood to be sluggish and reduces the
amount of oxygen to the brain

9. Cause excess body fat, which can have
a destructive effective on the brain

i.e. proimflammatory cytokines

Priming Appetite and Obesity

WHO—World Population
7,505,257,673
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Diabetes and Psychological Disorders

Obesity-Associated Adipose Tissue
Inflammation

77



. Fat cells secrete IL-6

. IL-6 can induce insulin resistance
Higher IL-6 may predict diabetes type 2

2 diabetes

Atherosclerosis

@\“Apple" vs. "Pear” 13




One Condition — Many Imbalances

Genetics and

Inflammation Hormones Epigenetics Diet & exercise  Leaky gut

Depression

\ One Imbalance — Many Conditions \

Inflammation
Heart disease Depression Cancer Diabetes

Avrthritis

Metabolic Syndrome

* Bad Diet
* Simple carbs
« Transfatty
acids
* Saturated
fats
* Food
allergies H
* Bad oils P
* High dairy A

* High gluten

*No exercise >

*Chronicillnesses

* Autoimmune

disorders

*Chronic pain

* Chronic stress

* Being

overweight
* Apple shape

* Leaky gut

IL-1B, TNF-
a L.

Someone you met

Immuno-competent Celr(Ma_c;gphage)
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Circadian Rhythm

- * Wake and asleep times

* Body temperature
* Release of specific
hormones

system
* Recalibrating the brain

* Regulation of the immune

Synchronizing Circadian Rhythms
Entrainment of the SCN and Peripheral Clocks

)

Temperature  Food
Information about

e
the light environment i b

Peripheral clocks

r :
&« "uﬁu Yy

¥
Pancreas Liver Heart Gl tract Musce WBCs
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The Importance of Sleep for the
Brain

Medical Conditions - Insomnia

Poor Sleep May be Linked to
Alzheimer’s
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Sleep Hygiene

Sleep and Metabolism

Normal Sleep Architecture

1\ﬁuu

i Deep, slo
Wave sleel

Body n manoowo neee o o o

Stage 4

24 1 2 3 4 5

Time in hours
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Awake — Low Votaps — Aandom, Fast

Drowsy — 8 ta 12 cps — Alpna Waves
s A5 s s P e N A 0

REM Sleep (D Sieep) — Low voltage — Random. Fas:
Swwiooth Wawes

e T e e v

Stage 1 — 310 7 cps — Thata Wavas
Thets waves

Stage 2 — 12 10 14 cpe — Sleep Sgindles and K Complexes
Sieep Soocte

Petir alors N NI o i U ol S
Www ).\w

Vi
Delta Sieep (S Sless 7— vz 10 2 cps — Denla Wavas
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Pathologic Changes in
Slow wave sleep

dep, anx, pain, apne, substance abuse

REM

Stage 1

Stage 2

Stage 3

Stage 4

Body miou o et e I

Slow wave sleep deprivation
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Sleep deprivation

Brain Clearing

Body Temp and Sleep

Sleep

1

Body temperature (°F)

1 1 1
11 p.m. 7 am. 11 p.m.
Time of day
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Sleep Summary

Mind-Brain-Gene Feedback Loops

Habit and
Motivation

Self-Regulation

Psychoneurocimmunology

Epigenetics

The Social Self

Self-
Organization

ganglia

Thalamus

Amygdala
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Effects of Alcohol on Neural Circuits

Glutamate System

Acute Alcohol Effect .
Administration Chronic

of Alcohol * Inhibits NMDA receptors Alcohol Use
+ Effect: 1 anxiety, T sedation

Alcohol Free
CNS Equilibrium

Adaptation

+ T # andfor function of NVIDA
receplors on neurons

+ Balances acute alcohol effect
) + Effect: tolerance, dependence
Withdrawal
+ Increased glutamatergic activity

+ Effect: - Acute: dysphoria, Removaller
hallucinations Alcohol
- Post-acute: sleep/mood
disturbances
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Synaptic Density
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Wanting vs. Liking

The Middle Path
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The Paradox

The Habit Circuits

J

%
z 8 (¥
Hae:
2|
ar

Depression

2 ([
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Brain
Based
Therapy
for Anxie

ty
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STRESS RESPONSE SYSTEM
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— Proteins released by immune cells
that act on target cells to regulate
immunity

* Proinflammatory (IL-1, IL-6,
TNF@) coordinates inflammatory
responses

* Anti-inflammatory (IL-10) controls
proinflammatory responses.

T
— Chronic stress (especially
uncontrollable) alters the cortisol system
— Early on there can be higher cortisol
+ Can lead to agitated depression
*  Kills white blood cells
*  Metabolic syndrome

— More distant traumas may result in an
inadequate cortisol response
* Autoimmune disease
* Inflammation
* depression

92



» Adrenaline and NE increases PICs
* PICs increase HPA axis
» Excessive CRH and low ATCH
results in:
—Low cortisol= high PICs
—High PICs increase depression
* Suicide victims—higher IL-6,
TNFd& and lower IL-2
B

Risk of Suicide Attempts Among
Patients with Anxiety Disorders

Odds Ratio
© 2 NW A OO N

PTSD GAD PD SAD Any Anxiety

Kessler et al. Arch Gen Psychiatry. 1999;56:617




Parasympathetic
Constrits pupll_=

Stimulates salivation

Stinulates dgestive #—ap—
activy c

Stimulates
galbladder
Contracts

bladder

Sympathetic ganglia Sympathetic

~ Dilates pupi
20N
-

Inhibits
salivation

Relaxes bronchi
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Brain
Based
Therapy

« Striatum-- gate is left open for habit

—caudate part serves as a gate for thoughts and
emotions

—putamen part serves as the gate movement
+ Anterior Cingulate Cortex— error detection
» Malfunctions in the action of Glutamate

* Orbital frontal cortex-- gets flooded with
information and generates error messages:

— “Better do something!” Then you engage in
compulsive behaviors to “make it right.”
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Obsessive Compulsive Disorder
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Exposure /2 Vivo

Conquering
Post-Traumatic
Stress
Disorder

or
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PTSD as aWorldwide Problem

Germany
United States s
Ethiopia

Gaza
Cambodia
Algeria

Iraq, Syria,
Afghanistan?
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jﬂGNTNARES
FLASHBACKS

AKX

TRAUMATIC CONDITIONED =~ AUTONOMOUS
STRESSOR TRIGGERS FLASHBACKS

» 1 amygdala—general false positives for
threat

» | mPFC especially the ACC (reduced
neurointegration and cortical volumes) e. s«
.=» (inadequate top down inhibition of the
amygdala)

* | hippocampus (cortisol, excitotoxity,
blocking of neurogenesis)
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Major
Deprejssion
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Non-Combat-Related Trauma
Associated with PTSD

30
I Male
M Female

25
20

Incidence (%)
&

Rape Molestation Physical Accident Physical
Attack Abuse

Kessler et al. Arch Gen Psychiatry. 1995;52:1048
Courtesy of: David V. Sheehan, M.D., M.B.A.
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Hyperarousal
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Low arousal
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* 1 NE post trauma may predict PTSD cuwea.

1998)

* 1 cortisol in the evening not in the morning
1 proinflammatory cytokines post trauma
— The secretion of IL-6 inflammatory cytokines
can be triggered by B-adrenergic receptors
with 1 NE
— Inflammation can occur post trauma via

CRH/substance P-histamine axis with 1
cortisol and 1L-6 ceor.a. 209
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Prevalence of Trauma and Probability of PTSD

Prevalence of Trauma

[raume P pccidns rovest s

Probability of PTSD

Trauma Accident Threat w/ Physical  Molestation
Witness Weapon Attack

Kessler. J Clin Psychiatry. 2000;61(suppl 5):4.
Kessler et al. Arch Gen Psychiatry. 1995;52:1048.
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Impairediinformation Proce
Post-lraumatic Stress Disorder
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One Condition — Many Imbalances

. Genetics and X X
Inflammation Hormones Epigenetics Diet & exercise  Leaky gut

= \"/ =

Depression

\ One Imbalance — Many Conditions \

Inflammation
Heart disease Depression Cancer Diabetes Arthritis
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* | DA, NE, and 5-HT as much as
90 minutes post stress ...

» | DA is associated with
psychomotor retardation

* Psychomotor retardation is
associated with | blood flow to
the PFC

*L-PFC can inhibit negative affect
| amygdala activation c....s s
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R BA10 (4, 54, -8) R Rostral AC (18, 19, 28)

L Lateral Temporal Cortex
| (-44,-15,-5

R Hippocampusz
(19, -27, -7)

L Lateral Temporal Cortex (-55, -2, -21) U' - -
L Lateral Temporal Cortex (-50, 1, -27) L Lateral Temporal Cortex
(-43, -16, -5)
- \ L Lateral Temporal Cortex (-52, 1, -27)
r LBA8 (-11,14,50) | oo oo
(-18, 18, 38)

e

R Lateral Parietal Cortex
(42, -71,13) L BA10

L Parahippocampal gyrus (-4, 53, -3)

(-22, -31, -18) L Amygdala (-22, -6, -13)
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Mindfulness and the Brain

| Overallchain ofbrain processes during

passive mediation
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JOHN B. ARDEN

Brain2Brain

Enacting Client Change
ersuasive Power of

BREAKTHROUGHS
sENEFITS

A Plan to Stay Vital, Productive,

and Happy for a Lifetime

JOHN ARDEN, PhD
Bestsaliing suthor of Remire Your 8ra
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Mindfulness for Various Groups

Mindfulness and Open Focus

+ Shifting attention activates prefrontal circuits
* Increase left PFC activation (better affect
regulation)

‘ prefrontal  septum
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7 Principles Common to prayer, meditation,
relaxation exercises, and hypnosis.

7 Principles of Relaxation

7 Principles of Relaxation
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Contemplative Experiences

Reorienting
awareness Mind
with sustained Wandering

attention The Default
The Executive Mode Network
Network

Moment of
Awareness of
Distraction
The Salient
Network

¢ AAI—Adult Attachment Inventory

* ACTH—Adrenocorticotropin Hormone

¢ ACC—Anterior Cingulate Cortex

¢«  BDNF—Brain Derived Neurotrophic Factor
¢ CRH—Corticotropin Releasing Hormone

* DA—dopamine

« DLPFC—Dorsolateral Prefrontal Cortex

« DMN—Default Mode Network

¢ ISS—Infant Strange Situation

¢« OFC—Orbital Frontal Cortex

¢« NE—Norepinphrine

¢ NMDA —n-methyl-D-asparate receptors
¢ S5-HT—Serotonin
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