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“We must recollect that all of our
provisional ideas in psychology will
presumably one day be based on an
organic substructure.”

“The act of will activates
neural circuits”



(Klee)
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Outcome Data (ie MPS)

43% of patients recover without therapy

Therapists are poor judges, not just of the
outcome of a complete therapy, but even of
a single session

We overvalue our own competence and
undervalue that of our colleagues:

* 80% of the therapists consider
themselves “better than the average”
therapist

Psychotherapy can produce enduring
adverse effects



The “Pax Medica”

The DSMs
SSRIs-NSRIs etc ’
“Clinicians’

The medicalization
of psychotherapy

Managed $

Pax Romana




“Mental functions direct
electrochemical traffic at the
cellular level” Roger Sperry

“Psychotherapy works by
producing changes in gene
expression that alter the strength
of synaptic connections...” Eric
Kandel



Mind/Brain Causality
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Trie ACE Siitjcly

« Examined the health effects of ACE’s
throughout the lifespan among 17, 421
members of Kaiser Permanente in San
Diego county

« What are Adverse Childhood
Experience?

— Childhood abuse and neglect

— Growing up with domestic violence,
substance abuse, parental discord,
crime, or mental illness in the home



ACEs and Population Attributable Risks
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Mental Operating Networks
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Gene Expression
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Socialise

Calms nervous system

N Oxytocin (feel good)
J Cortisol (less stressed)
‘M Sense of connection
‘M Problem solving

N Attention

‘N Humour and fun

N Energy

..AND MUCH MORE...

Exercise

Calms nervous system

‘M Serotonin & Dopamine
N GABA (calm)

N Energy levels

‘N Growth new brain cells
N Sleep

N Alertness and thinking

M Attention

‘M Chance to socialise

‘N Cardiovascular strength
N Physical strength

M Flexibility & endurance

Education Diet

‘M Brain power Calms nervous system
M Serotonin & Dopamine  “MBrain chemistry
N Growth of new brain cells “ Brain clarity

M Thinking ability ™ Mood

N Working memory ™ Sleep

M Challenge to learn N Energy
N Novelty — try new things I Alertness

1 Concentration
N Ability to focus

N Social connection

N Interest in life

M Ability to focus

N Sense of achievement

Sleep

‘N Hippocampus activity
N Memory

‘M Brain cell growth
 Serotonin

N Immune system

™ Mood

N Energy

™ Alertness

N Concentration
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The Mind’s Operating Networks:

« Salience Network:

* the material "me”

* emotional and reward saliency;

* Default Mode Network:

* mind-wandering; fantasying, ruminating

* mentalizing, projecting to the future or past;

» Central Executive Network:

 moment to moment monitoring of experience
 selection, planning, toward goals;
o



The Mental Networks

A Default Mode Network




Balancing the Mental Networks

The
Executive
Network

The
Default
Mode
Network

The
Salience
Network




The Mental Neworks




Salience Network:

» referred to as the ‘sentient self’ (the
material “me”)

* detecting emotional and reward
saliency;

» detecting and orienting toward
external events In bottom-up fashion;

* pbilateral anterior insula, dorsal
anterior cingulate, amygdala




The Vagus Nerve System

Tenth Cranial
Nerve --a complex
of sensory and it i

Levator veli
palatini m

motor nerve fibers.

Palatoglossus m.———

Vagus (X) Nerve R- >t Dorsal vagal nucleus
5 2 (involuntary motor

and sensory)

Glossopharyngeal (IX) n

Meningeal branch of vagus n.— — Solitary tract nucleus

Spinal tract and spin:
nucleus of trigeminal

— Nucleus ambiguus|
(voluntary motor)

“Cranial root of accessory n

Vagus (X) nerve

Palatopharyngeus m
Jugular foramen

Superior constrictor m
of pharynx

\ \ Superior ganglion of vagus n

Stylopharyngeus m. —
Inferior ganglion of vagus n

\ Pharyngeal branch of vagus n. (motor to muscles of
N\

pharynx and palate; sensory to lower pharynx)

Middle constrictor m.

Vagal tone- the e
ability to modulate i
target organs
without

Sy m p at h etl C B e (o seey omanituit)

r u aI Celiac branches (from anterior
and posterior vagal trunks

to celiac plexus) —

\ \\ Vagal branch to carotid sinus branch of glossopharyngeal

Pharyngeal plexus

Superior laryngeal n
Internal branch (sensory)
- External branch (motor to cricothyroid m.)

current laryngeal n.——— ==

Superior cervical cardiac branch of vagus n

Inferior cervical cardiac branch of vagus n

\Thovacu: cardiac branch of vagus n

~
™ Left recurrent laryngeal n. (motor to muscles of larynx

except cricothyroid; parasympathetic, motor and sensory

to upper esophagus and trachea)

Puimonary plexus

S Cardiac plexus

~ Esophageal plexus

~ Anterior vagal trunk

Pyloric branch from
hepatic plexus —

Gastric branches of anterior vagal trunk

Vagal branches (parasympathetic motor, secretomotol
and sensory fibers) accompany superior mesenteric
artery and its branches to small intestine, cecum.
appendix and colon, often as far as left colic
(splenic) flexure

4 ' Small intestine

Liver —

Gall bladder

allows attachment

Pancreas—

and sustained e
relationships.

Motor fibers

Afferent fibers

Appendix «+ =+« Parasympathetic fiber:




On the market



Variability is good

Heart rate increases with
inhale.

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

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

5 BHeartRateR 89.7 Respbi

118

185

166

1:68

Gevirtz 4/27/2022



Default Mode Network:

» reflecting, spontaneous thoughts or
mind-wandering;

* activated during tasks of mentalizing,
projecting oneself into the future or past;

* activation when reflecting on social
relationships;

» anterior and posterior midline and
cingulate cortex




" Group difference
R Rostral BA24 Non-group difference
(18, 19, 28)
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L Lat Temporal
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(42, -71, 13)
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(-4, 53, -3)
-7, -60, 18
(53, -4, -18) ( r ol L Amygdala
L Parahippo (-22, -6, -13)
(-22, -31, -18)

Sheline Y | et al. (2009)



* “When | examine myself and my
methods of thought, | came to the
conclusion that the gift of fantasy
has meant more to me than my
talent for absorbing positive
knowledge.”

» ——-Albert Einstein



* 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:

 moment to moment monitoring of
experience (meta-cognition)

* responsible for selection, planning,
and decision-making toward goals;

» working memory that helps select,
orient, and maintain an object in the
mind;

* bilateral dorsolateral prefrontal cortex



Dorsolateral
Prefrontal
Cortex

Orbital
Prefrontal
Cortex




Pre-Frontal Cortex

* Dorsolateral pre-frontal cortex (DLPFC)---
working memory: 7, plus or minus 2,
.......... or 20-30 seconds of information

* Orbital frontal cortex (OFC)

— Social brain

— Affect regulator

— Empathy

— Attachment, warmth, and love

— Connections with limbic area, i.e., amygdala

— Phineas Gage



«  Critical for juggling more than one concurrent
behavioral task or mental plans «ecnin & i, 2007

« Has more dendritic spines per cell and spine
density

— Making it more adept at very broad integration of
i n pUtS (Ramnani & Owen, 2004)

« Bidirectionally interconnected with the hetermodal
association regions of the posterior cortex, but not
modality specific regions

— Making it adept at integrating outcomes of

several cognitive operations in the context of a
superordinate goal



Imbalanced Mental Networks

The Executive
Network

The Salience The Default Mode

Network Network




Balancing the Mental Networks

The
Executive
Network

Expectations S Fhe

Default
Mode
Network

The
Salience
Network




Placebo or Nocebo

® Nonspecific Effects
M Specific/Drug Effects

*Derived from pooled response rates for drug and placebo of 53.8% and 37.3%
Papakostas, Eur Psychopharmacol, 2009



Incidence of Placebo Response

10% to 70%

Average 35% across studies and
diseases as well as psych disorders
Works best for subjective outcomes
like pain and psychological disorders
Half as effective as morphine

Quite effective with depression and
anxiety
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AMYGDALA HIPPOCAMPUS
Implicit Memory System Explicit Memory System

- Many Cortisol
Fear Conditioning Receptors

Emotional Valance

-Generalized Context Specific

-Cortisol Heightened Heightened Cortisol
-Sensitivity leads to atrophy

* (Hypervigilence) Matures Later

‘Matures Early . Vs. Infantile Amnesia
“Little Albert” “H M

+“LSMFT”




HenRy Vielarsen

Dr. Brendahl\/lilner




Henry: s Braim

MRI scan of " H.M.."

MNOTE THE RESULTS OF HIE BILARTERRAL
MEDISL TEMFORSL LOEF RESFECTION AND
THE REMOUAL OF THE MIPFPOCARMPUS




www. BrainConnection.com
©1999 Scientilic Learning Corporation
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The Habit Circuits
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Threat Appraisal:
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Ihe last Cireut to the Amygdala

* Sensory info goes to the
Thalamus then directly to
the Amygdala:

* Fight or Flight: SNS and
HPA activation

 Emotional Learning
* Fear Conditioning
 PTSD, panic, etc.

* Flashbacks

e “Bottom up”










Threat Appraisal

VISUAL
CORTEX

AMYGDALA

HEART RAT]




IFhe Slow: Cixicuit to the Amygdala

‘* - Sensory info goes to the

' Thalamus through the

. Cortex and Hippocampus to
- the Amygdala

Complications:
— Worries and GAD

— Fears and Phobias

Y Benetfits:

A |

— Tames the Amygdala

— With exposure, New Thinking
(cortex)

“Top down”



TThe Dynamics of Fear

« Amygdala memories are hard
to forget (“Stone tablet™)

 Hippocampal circuits tell us
what to fear and in what
context (“Etch-a-Sketch™)



Subcortical-Cortical Connectivity

control

Immediate

Shannon, Sauder, Beauchaine et al., 2009

56
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The Snake

Temple—Top Down Control?

™ . »



Negatve VIEMGHES

* Fear and negative emotion narrows
attention to threat:

—“weapons focus”

* Thus, less accuracy for peripheral
memory of stimuli (i.e. color of the
car or person’s hair) more to the
object of threat (gun, knife, etc.)



» Phillip's
Milk of Amnesia

for people

. hf!lﬂ'?f who can't

% remember shit!
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L eft Right

Hemisphere Hemisphere
Positive & o Negative
emotions emotions
Approach Withdrawal and
behaviors Avoidance
Feeling Feeling

engaged overwhelmed




100 Billion Neurons
Each with 10,000 synaptic connections




Neurons that fire together, wire together

* Neuroplasticity is a general term that
describes changes in the brain as you
experience and |eal'n (Buonomano & Merzenich, 1998)

* Neuroplasticity involves many changes to
the brain including:

— New synaptic connections
— Strengthening of connections through LTP
— The growth of new dendrites (dendritogenesis)

— Neurogenesis (the growth of new neurons)
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Examples of Neuroplasticity

. London cabdrivers - larger right posterior  §3'== =t
hippocampus. The Ionger they were on the L. I
job, the larger the size of their hlppocampus —l

(Maguire, et al, 2000)

+ Adults who juggled three balls for 3 months
increased grey matter in the midtemporal
area and left posterior intraparietal sulcus. -
3 months of little or no juggling, -- grey
matter decreased and approached baseline
values. (Draginski, et al, 2003)
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Psychotherapy and the Brain

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

— Reduced amygdalar activity in:
— PhODICS smson,
— panickers ...
— social phobics

— Increased ACC activation in PTSD clients

(Felmingham et al., 2007)

— Increased hippocampal activity In
d e p reS S I Ves (Goldapple et al., 2004)

— Decreased caudate activity in OCD aer, et 100



Self-Regulation Factors
* Social

« Education
* Diet
» Sleep




Movement is an Evolutionary Imperative

* 5 million years as
| Hunter-gathers
e Activity level
~~~~~~ * Walking 10 miles
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Slow Cardio: 5-10 miles/day of low intensity walking

Hunter gatherers cover 5-15 miles per days.
Persistence hunters cover in excess of 30 miles/day.

Resistance Training: Lifting, Throwing, and Carrying
Objects

Encompass functional movements such as pushing,
pulling, sprinting, and jumping

Interval Training: Periodic bursts of high-intensity activity

Brief bouts of sprinting alternating with walking or
jogging In pursuit of prey
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Exercise to Clear the Mind

BRAIN AFTER 20 MINUTE
WALK




Exercise and Depression

Ohio State study---45 minutes of walking per day/ 5 days per
week (heart rate at 60% to 70% of their maximum) lowered BDI
mean scores from 14.81 to 3.27 compared to no change for
controls (depressed non-walkers)

Univ. of Wisconsin — exercise (jogging) as effective as
psychotherapy for moderate depression

— After one year 90% of exercise group were no longer
depressed. 50% of psychotherapy group

Duke Univ. — found that exercise was as effective as Zoloft

— At 6 month follow-up exercise was 50% more effective In
preventing relapse

— Combining exercise and Zoloft added no benefit re: relapse
(Babyak, et. al. 2000)

NIMH panel concluded that long-term exercise reduces
moderate depression.



NE increases abruptly at exercise

« NE turnover is increased in the frontal cortex and Is
helpful to alleviate symptoms of ADHD

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

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 developing Parkinson disease



 The effect of exercise on C-Reactive Protein (inflammation
chemical). Degree of physical activity by level of C-Reactive
Protein Based on study of 13,748 people (Ford, 2002)




While inactive muscle could contribute to
pathologies, myokines are candidates for treating
metabolic diseases

Exercise-induced myokines are involved 1n
mediating anti-inflammatory eftects

Pedersen BK. The disease of physical inactivity - and the role of myokines in muscle-fat cross talk. The Journal of Physiology. 2009;587(23):5559-5568. doi:10.1113/jphysiol.2009.179515.



Brain Derived Neurotropic Factor

*BDNF plays a crucial role in reinforcing
neuroplasticity and neurogenesis. |t
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 Iinto new neurons



MNeurogenesis in the Hippocampus
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BDNE: Impact on
Dendrite growth: 24 hours




Aging

Chronically high cortisol
Chronic stress
Recurrent depression

VERIIVERE!

Obesity
e




ARSI NEIEASE

. INEURGYERESIS
Exercise

» play iInduces BDNF gene
expression

Fasting
Fewer calories consumed
Food content --(Omega—3)

Profound new experience “Ah!”



Mechanism Impact

Gene Expression Arelrgg Rl
Brain Derived Neurogenesis &
Neurotrophic Factor Neuroplasticity
(B DN F) (Adlard, et al, 2005)
Insulin-like Growth Factor
(IGF-1) Energy Utilization

Nerve Growth Factor Enhanced Neuroplasticity

(Nleenar ot al 190R)
\l ‘\l\-’r’\-’l, A A ul, .l.vvvl

Vascular Endothelial

Growth factor (VEGF) Capillary Health

(Fabel, et al, 2003)
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Self-Regulation Factors

* Exercise
* Education
* Diet

» Sleep




Hunter-gatherer Adaptation
Boosted the Social Brain




HUNGRY: SecIalfNEIWOoKS

» 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

— modifiinﬂ their dendritic surfaces



« Cardiovascular reactivity wepore,eta, 1903
 Blood pressure spicereta, 100

* Cortisol levels wiecotciaser, otal, 1984

e Serum cholesterol anomes,eta, 108

* Vulnerability to catching a cold (conen,eta, 2009
* Depression usseis curona 1901

e AnXiety (conen, 2000

« Natural killer cells «icor-caser, et al, 1084

« Slows cognitive decline gassu et ai 1009)

* Improves sleep conen 2000



Deprived Social Brain Networks

* 150,000 children found languishing in

Romanian orphanages. They were emotionally
neglected.

* They missed human contact during critical
pel‘iOdS (Kuhn & Schanberg, 1998).

Sustained impairment if over one year
— Increased Cortisol
e Impaired OFC
e Cognitive impairments (i.e. ADD)

e Shorter Telemeres



; Most Active
Back [S]

Positive Negative
Stimulation Stimulation




ChildfAbuseand Neurepathelogy.

* Diminished left hemisphere and left
hippocampal volume eemereta, 100m

e Accelerated loss of NeUronNsS smarov, et a. 196
* Delays myelination oumsp, e a. 1007

 Abnormalities in developmentally appropriate
PruNiNg o e

* Inhibition of neurogenesis couu e.a. .o

» Adults who were physically or sexually
abused as children — high IL-6 & CRP

« diminished left hippocampal development .o cee 20



*Normal” vs Abused Brains




The Neuroscience of Attachment

 Balance Between the two branches of “‘ 0
the Autonomic Nervous System \ it (NN

* Endorphin & Benzodiazepine receptors

« Cortisol Regulation

« Positive Immunological Functioning

* Neural Growth and Plasticity
-



Mirror Neurons




Modeling
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Epigenetics

¢ 2 4 . O O g e n e S (t h at CO d e fO r main components of the human genome
p rote | n ) (TR etrotransposons 8%
DNA transposons 3% SINES 13%
— Worm and human
simple sequence repeats 3%

: 2 % (th € reSt_”J un k D NA”) seqmental _} f\ B

duplatons %

¢ AS the COm pIeXIty Of the miscellaneous / NS

. . heterochromatin 8% |
SpeCIeS Increases SO miscellaneous_,l\‘_ proteir;csolding
(: uniquesequences 2%\ N\ genes 1.5k
does the amount of “junk [

DNA"




Epigenetics

EPIGENETIC MECHANISMS HEALTH ENDPOINTS
are affected by these factors and processes: « Cancer

= Development (in utero, childhood) * Autcimmune disease

= Environmental chemicals +* Mental disorders

* Drugs/Pharmaceuticals + Diabetes

* Aging

CHROMATIN &y E:'g%‘:f“"

,\1; METHYL GROUP

' DNA methylation
' Methyl group (an epigenetic factor found
in some dietary sources) can tag DNA

HISTONE TAIL

DNA accessible, gene active

Histone modification

The binding of epigenetic factors to histone “tails”™
Histones are proteins around which - alters the extent to which DNA is wrapped around
DNA can wind for compaction and DNA inaccessible, gene inactive histones and the availability of genes in the DNA
gene regulation. to be activated.




— Histones are proteins wrapped
tightly into ball like shapes with
floppy tails

— Acetylation of histones allows
transcription—unwrapping genes
for expression

— Methylation of histones keeps them
In place—suppressing gene
expression



Someone Needs to Play (behave)




 Good parenting produces kids 7" S
with less methylation of the
cortisol receptor gene

»  The kids have a better

for cortisol and can :

turn of the stress response m
system more easily




EpIGEREtICS and Decreased Siress

* Decreased methylation levels of cortisol
receptor gene:

 |n offspring who had good nurturing
produces more cortisol receptors on the
hippocampus

 Lower levels of CRH, ACTH, and
cortisol

e More 5-HT

» Stress tolerance (Good thermostat)
-



Epigenetics of Stress Tolerance

Enhanced
Nurturance

Increased
cortisol
receptors

Increased
Serotonin

production

Hippocampus
increased
production of
enzyme that
acetylates
histones

Enzyme binds to
cortisol receptor
gene adds actyl
histone proteins




EpIgeRetics and Increased Siress

 With methylation of the cortisol receptor

gene, fewer cortisol receptors
* It is difficult to turn off the stress

response.

» [ncreased methylation levels of cortisol

receptor gene:
* |n suicide victims with a family history

of abuse and/or neglect —
* |n preemies:




« 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

__benefitdisproportionallfiom supportive envignments.



* 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.




CEIINAGINGEIIEIGIIENE!

“Psychobiomarker”: Linked to social status,
perceived stress, depression, loneliness:
prediCtive Of mortality (Epel, 2009, Current Directions)

*Telomeres: non-coding sequences capplng
ends, serving as a.:

— “senescence clock’ .......

*Telomerase: enzyme that prevents
telomere shortening, promotes cell
resilience.

Psychobiomarker”: Linked to social status, perceived stress,
depression, predictive of mortality (Epel, 2009, Current Directions)










Nucleolus Cytoplasm

Mitochondrion Nucleus

Inner membrane

: / Outer membrane

Cristae

Mitochondrion

Golgi apparatus Cell membrane

© 2007-2011 The University of Waikato | www.sciencelearn.org.nz




 They comprise roughly 10 percent of our total
body weight.

* Everyday the average person makes two
hundred trillion trillion ATP molecules.

* Because of their relative energy needs our
heart and brain cells contain the greatest
number of number of mitochondria.

* There are approximately 10 million billion
mitochondria in an adult human brain.



Use up cell’'s energy or suffer

When energy demand is high, electrons flow down the ETC
rapidly, the protons are pumped swiftly (the proton reservoir fills

up)

— The greater the reservoir the greater the pressure to form
ATP

However if there is no demand for ATP (but plenty of calories)
— Proton gradient is too high (reservoir overfills)

— The ETC backs up and electrons escape and form
superoxide free radicals

— Oxidize lipids and mitochondrial membranes, DNA damage
— Necrotic cell death (necrosis)—cells swell and rupture

— Organelles disintegrate and inflammation occurs

Consuming 2100—6000 calories per day doubles risk for MCI




Free Radicals

* Highly reactive molecules that contribute to
oxidative stress

* They lost an electron and are on the prowl to
steal one from neighboring molecules.
— Cells malfunction
— Cells age
— Cells are more vulnerable to disease

— DNA more vulnerable to inaccurate gene
expression







MITOCHONDRIA

HEALTHY CELL UN-HEALTHY CELL
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The Brain Controls the Stress Pathways

Distress, via the cortex and amygdala et
signal to the hypothalamus. '

The hippocampus (memory) also has
Inputs to the hypothalamus.

The hypothalamus maintains
homeostasis by regulating visceral
activities: heart rate, blood pressure,
body temperature, thirst, hunger,
weight, sleep/wakefulness.

The hypothalamus also controls HPA o AN A

Testosterone Marrow
DHEA

stress response system Immune System

(Cells & Organs)




Hypocortisol vs. Hypercortisol Activity

— 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

o Autoimmune disease
° Inflammation
« depression



« Causes: Extremely severe,
prolonged, and inescapable
stress. (perceived lack of
control)
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Proinflarmmatory Cytokines

PICs contributes to depression as
underlying inflammatory conditions

Stressors may contribute to depression
or exacerbate it via PICs

Depression linked to medical
conditions-- involves PICs

Strong link between depression and
vulnerability to medical diseases (CVD,
autoimmune)



Data: www theguard E E ompare-other-countries
Sou 2 iro. el -ad CC BY-5A 2014 Ramiro Gomez




Obesity-Associated Adipose Tissue
Inflammation

Lean with normal Obese with mild Obese with full
metabolic function metabolic dysfunction metabolic dysfunction

+ Inflammation T Inflammation 11 Inflammation
+ Metabolic control 1 Metabolic control 4 Metabolic control
« Vascular function «» Vascular function 1 Vascular function

Necrotic

Crown-like
structure

M1 macrophage

Anti-inflammatory adipokines Pro-inflammatory adipokines

Adiponectin Leptin ANGPTLZ CCL2
SFRP5 Resistin TNF CXCLS
RBP4 IL-6 NAMPT

Lipocalin 2 IL-18




@hesity; Inflammation; andfDiaketes

. Fat cells secrete IL-6

o IL-6 can induce Insulin resistance
Higher IL-6 may predict diabetes type 2

T Lipoprotein lipase Hypertension

T Angiotensinogen

Inflammation v\ /' Athe}ogenic
~_9 TFFA dyslipidaemia

1 Plasminogen 2 diabetes

activator inhibitor-1
(PAI-1)

Atherosclerosis

Thrombosis

Lyon CJ et al. Endocrinology 2003:144:2195-200. Trayhurn P et al. Br J Nutr.
2004:92:347-55. Eckel RH et al. Lancet. 2005;365:1415-28.




Bally fai

Belly fat generates inflammation by
releasing proinflammatory Cytoklnes

 Lowers BDNF

* 1 risk of dementia

 |f you're going
to gain weight
go for the pear not the apple
shape




Client Education

If you have extra weight, hope
for the pear not the apple shape.
Better yet, lose the body fat for
the sake of your brain.

Fat cells leak out toxins that go
to the brain causing
Inflammation, clouding thinking,
and Increasing depression.



Diabetes

and Psychological Disorders

* Depression 38%

* Anxiety 20%

* PTSD predicts the onset of type 2
diabetes

* Increases of cognitive impairment
—Memory impairment
—dementia



Diabetes and Neuropathology

» Grey matter volume reduction in multiple
brain regions (I.e. frontal temporal)

* Microstructral changes in white matter
—| connectivity and lesions

* Microvascular complications

* Metabolic impairment
—| Insulin receptors



Diabetes and Brain Shrinkage
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PICs cause a depression:like

e Stress can Increase PICs levels

* High PICs can lower the
concentration of serotonin and DA

—Cognitive dysfunction, anxiety,
fearfulness, depression,
thoughts about suicide

- “Sickness behavior”---fatigue,
soclal withdrawal, and immobility--
depresSIioN e,



Client Education

* Feeling Ill makes you act |l
and If you do, the feelings of
depression will increase.



Microoiome

INTESTINAL MICROFLORA

10" " mic ro-organismss, =S00 differentes species

10° to 10

Lactobacilli
—

Streptococci
Lactobacilli

Enterobactern=a
=

 The GOOD: helps digest certain foods the stomach/small
intestine doesn’t, can combat invading microorganisms.
Microbes generally do not cause disease unless they grow
abnormally; they exist in harmony with us.

« The BAD: may have arole in auto-immune diseases (e.g.,
diabetes, rheumatoid arthritis, multiple sclerosis,
fiboromyalgia) and possibly some cancers. A poor mix of
microbes in the gut may also aggravate obesity.



Gut Bacteria

* 90% of bacteria in the colon F/B ratio:
* Firmicutes
— Fat loving—increases fat absorption
— Efficient at extracting calories from carbs

— Turns on genes that increase the risk for
obesity, diabetes, and CVD

« Bacteroidetes

— More dominant in lean people



* Bad Diet IL-1B, TNF-
* Simple carbs
* Transfatty
acids
* Saturated
fats
* Food
allergies
* Bad oils
* High dairy

* High gluten
*No exercise

*Chronic illnesses
* Autoimmune
disorders
*Chronic pain

* Chronic stress
* Being
overweight

* Apple shape
* Leaky gut

Someone you met

2

> 0

~IL-1B, TNF-a,
IL-6

w — X r

S R Somethi

Immuno-competent Cell (Macrophage)
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Self-Regulation Factors
* Social

e Exercise

« Education

» Sleep




Parils of tns

Fructose blunts the effects of leptin which
normally tells us we are “full”

* Fructose produces uric acid

* Increased cardiovascular disease
Increasing risk of metabolic syndrome
Shrinks the left hippocampus
Increased blood pressure

LDL cholesterol

Increased stroke :
Type 2 Diabetes \f.ﬁﬁ K Z& %




Dopamine D2 Receptors in Drug

Users And Comfort Food Addiction

* Drug Addiction * Obese

« DA D2 (Dopamine Receptors)
e In the brains of controls, drug abusers, and obese subjects

o1

Cocaine Control subjects  Obese subjects

C




Glyearmic loziel (GL) — 2 rrgzisiire

CINISENITNGIGEERSTIEE
The higher the GL of a food:

the greater the adverse insulin effects

Long-term consumption of foods with
a high GL leads to a greater risk of:

Obesity
Diabetes
Inflammation
Depression




Glycation| (EXCESSI gIUCOSE)

* 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
e Causes Inflammation.



Advancac lyeation 2rn¢ orocfijeis
(AGES)

» Acts as chemical glue that
attaches molecules to one another

» (Causes cross-linking, (like
overcooked meat)

» Associated with the formation of
plague, inflammation,
atherosclerosis, particularly In
diabetes



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



6. Increase plague In the blood vessels
/. 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

l.e. pro-inflammatory cytokines



Okinawan

Mediterranean

r J Drink water Monthly
=
SWEETS
Wine in Py
moderation / il . \ Weekly
/ @POULTRY“\

FISH &
):(:;k\ SEAFOOD 5

CHEESE & YOGURT

/ \9‘\&,« - OLIVE OIL ; '~ \

FRUITS LEGNUqu_EsS& VEGETABLES Daily
@ ‘,, S Q “
G B = 63 o

WHOLEGRAIN BREAD, PASTA, RICE, COUSCOUS,
POLENTA, QUINOA, OTHER GRAINS & POTATOES
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The Five Risiliency Factors
» Social

e Exercise
« Education
 Diet




" Synchronizing Circadian Rhythms
Entrainment of the SCN and Peripheral Clocks

‘é.?,:.“ .

Information about
the light environment

G, gastromntestinal; PG, pineal gland; RHT, refinchypothatamic tract, SCH, suprachiasmalic nucieus;
WBC, whils blood celi_
Beckelt M, Roden LC. S Afr J Scy_ 2009,105{11-12)-415-420; Dibner C, ot al. Annu Rev Physiol. 200072:517-549;

Young M, sf al_ Sleep Med 2007 8(6] 656-667_



Normal Sleep Architecture

Time in hours
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Pathologic Changes iIn
Slow wave sleep

Awake 1

REM -

Stage 1 -

Stage 2 -

Stage 3 A

Stage 4 -

Body o i el = Wit i nn I HELH
movement




Slow wave sleep deprivation

« > Fatigue
* > Increases In cortisol
* > |nflammation
> Trouble concentrating
> |mpaired emotion regulation
Increase In negative memaories
—Increase In depression



Sleep deprivation

- | ability to clear glucose

* | In leptin (which normally
would inhibit hunger)

* 1 in ghrelin (increasing hunger)
* 1 In weight

* 1 vulnerability to type 2

diabetes
S —




REM improves implicit (procedural)
learning

Non-REM improves explicit (declarative)

Sleeping during a retention interval leads
to better memory than wakefulness: I. e.
consolidation

A single night of sleep deprivation
produces a significant deficit In
hippocampal activity during episodic
memory encoding, resulting worse
subsequent retention



Brain Clearing

» “Glymphatic" system, a nod to
both glial cells and its functional
similarity to the lymphatic
system
—Sleep as a dishwasher for

your brain

 Sleep clears B-amyloid in the
brain via increased CSF flow In
Interstitial space
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DEEPSLEEP DRUGGED SLEEP
This PET scan shows that activity quiets down  Most sleeping drugs induce a deeper sleep

in many areas of the brain during deep sleep.  than normal. The purple areas on this PET scan
The purple areas are the least active. show that much of the brain is inactive.
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Lack of sleep or waking up several times may
increase the risk of Alzheimer’s disease

Getting less sleep or sleeping poorly is tied to
an increase in brain levels of beta-amyloid

Older adults, (average age 76); those who said
they got under five hours a night, or who slept
fitfully had higher levels of beta-amyloid in the
brain than those who slept over seven hours a

night



Sleeo rlygyiene

* Don’t do anything in your bed other
than sleep (except for sex).

—Do not watch television, balance
your checkbook, discuss
finances with your spouse, or
argue in bed. Make your bed

carry only one association—
sleep.

* |If you can’t sleep and find yourself

tossing and turning, get up and go
to another room.
=
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Allostasis

&
Allostatic Load







Nllo)srzisis

 Allostatic adjustments are adaptive over the short
term with moderate and fluctuating levels of
cortisol to help orchestrate adjustments by:

— enhancing or inhibiting gene transcription
—regulation of BDNF
— up regulates amygdala activity

—targets prefrontal systems involved in stress
and the em Ot|0n (Sullivan & Gratton, 2002).

— maintaining stability through a change weewen .

* Allostatic load --When demands exceed the
balance of energy and regulatory gains from rest
an d reC u p eratl O n » (McEwen and Wingfield, 2003).



Sympathetic ANS and Neuroendocrine Systems

STRESS RESPONSE SYSTEM

@ —

Pituitarny
gland

- (,0““30\— A Brain stem Medulla

Adrenal gland Py
Toimmune
system

_\a\

L .

Locus Coeruleus (LC) source of NE which has extensive projections
throughout the brain and can trigger the HPA axis (aston-gones, et al., 1994).



NEUROUEVRMITCSTOIRATIXT

 Two routes to the amygdala, the fast
and slow

* Right frontal bias in general for
anxiety disorders

« Under-activation of the left
frontal lobes and in Broca’s
area explains why some
people feel “speechless”
when they’re scared ...... .






CHENRVSEVIEIECOURIUVENVIOUEIS

(A\CT, D3 NI C S cte))

CBT MC Models
Rationale=control Rationale=relinquish control
Cognitive restructuring Thought Diffusion
Breathing retraining Observe & accept
Interoceptive exposure to Interoceptive exposure with
lessen fear & avoidance acceptance of internal cues
Situational Situational
exposure to lessen fear exposure to achieve

fear and avoidance life values and goals




Copyrighted Material

“I highly recommen d this book, particularly to those just beginning their journey to healing.”

~SUZANNE BEST, PH.D,, coauthor of Courage After Fire: Coping Strategies
Kot Toops Matiaming iom b nnd Afchmistn o J Their Families

Conquering
Post-Iraumatic

Stress
Disorder

The Newest Techniques for
Overcoming Symptoms, Regaining Hope,
and Getting Your Life Back



Refugee Crisis
.
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WITHDRAWAL i
SYMPTOMS :
l TRAUMATIC CONDITIONED AUTONOMOUS

STRESSOR TRIGGERS FLASHBACKS



THE RULE NOT THE EXCEPTION
THE MULTIDIMENSIONALITY OF NEURO-
PSYCHOLQGICAL DISORDERS

Diabetes g
_ ) Cardio-
Pain Mellitus
. vascular
Disorders

Comorbidities:

[ 1 Medical
[] Psychiatric




I ralmarReESPESESIdre

AUtenomicallyAvrven

Hyperarousal-Related Symptoms:

High activation resulting in impulsivity, risk-taking, poor judgment
Chronic hypervigilance, post-traumatic paranoia, chronic dread
Intrusive emotions and images, flashbacks, nightmares, racing thoughts
Obsessive thoughts and behavior, cognitive schemas focused on
worthlessness and dread

Hyperarousal
Window of Tolerance”*
Optimal Arousal Zone
Hyp 0arous al Hypoarousal-Related Symptoms: Flat affect, numb, feels dead or

empty, “not there”



Prevalence of Trauma and Probability of PTSD

Prevalence of Trauma Male

m Female
' (s = B

- Accident | Threat w/ | Physical [ |Molestation

Probability of PTSD

~ =1 5.8

Trauma Accident Threat w/ Physical Molestation Combat Rape
Witness Weapon Attack

Kessler. J Clin Psychiatry. 2000;61(suppl 5):4.
Kessler et al. Arch Gen Psychiatry. 1995;52:1048.




Impaired infermation PreCeSSIng in

RPoest-liaumatic Siress Disender

Dissociation at time of
trauma (encoding)
Fragmented, “jigsaw”
memories
Images, emotions,
bodily sensations,
cognitions.........

dis-integrated




DURAIFPROCESSTNENINEGT

e Limitations of the “fear network”
theory — doesn’t account for implicit
memory:

—Verbally accessible memories
(VAMS) on the conscious memory
level. VAMs can be accessed In
therapy through deliberate recall.

—Situationally accessible memories
(SAMSs) non-conscious. SAMs are
only accessible through exposure
cues that activate the non-
CONSCIOUS NEIWOTIK rewin, vaigiish, and sosepn, 1006)



Hyper-Arousal

moz»®»m~—Q0~ MO =00zZz-=

Exposure
at the Middle of the Arousal Curve

Hypo-Arousal




OHENURNGHIRESPORSE; IREIVI e
VIERIBKY,

e Somatic stimulation of the orienting response (i.e. via
EMDR, EFT, acupressure etc.) involve:
— Shto takoe? (4T1o Takoe? or What is it?)

— Reorienting of attention -- triggered automatically
when a sudden movement grabs attention or
Intentionally when you chose to look at an object

— The reorienting of attention requires you to release
your focus on one location so that it can shift to a new
location

« The shift in attention involves:
— The orienting response sokoiov, 19%)
— Induces REM like state
« Both facilitate cortical integration of memories sicgd, 2002



SHItS Inrattenten anc
ASYIMmEn,

e Why activate the RH when 1t is already
overactive? How about tapping the right
hand and/or foot?

* The right limb tapping method still includes:
—reorientation response
— attentional shift
— grounding

e This method is portable—the client can
practice on his own (neuroplasticity)



@RENINGIaNURECOUING

e A stimulus that prompts a person to
notice what happens next primes PFC
activity.

* Coding in novelty, an unexpected somatic
sensation, integrates PFC, anterior cingular
cortex, hlppocampus and basal ganglia
circuits by moderate bursts of dopamine,

— orienting serves as a sort of a kickstart
to the connectivity between the
executive and the salience networks



s eiriel PSP

* Phase 1: Psychological first aid—stabilizing ASD and
preventing PTSD

* Phase 2: Integration of implicit and explicit memory systems:

— Explicit memories (VAMSs) —The conscious memory
level, which can be accessed in therapy through
deliberate recall.

— Implicit memories (SAMs) —The nonconscious, which
are only accessible through cues that activate the
network.

— Aided by somatic reorienting method

— Phase 3: Posttraumatic growth—developing meaning and
direction (Constructivism)



Depression




One Condition — Many Imbalances

. Genetics and , ,
Inflammation ~ Hormones Epigenetics Diet & exercise Leaky gut

Depression

One Imbalance — Many Conditions

Inflammation

Heart disease Depreésion Cancer Diabetes Arthritis



Pro-infliammaten/ Cyiokines

e Stress can Increase PICs levels

* High PICs can lower the
concentration of serotonin and DA

—Cognitive dysfunction, anxiety,
fearfulness, depression,
thoughts about suicide

- “Sickness behavior”---fatigue,
soclal withdrawal, and immobility--
depresSIioN e,



DIVMIN (iin blue). Al of the otdher collors are
ovevractive iin people with depiession.

R BA10 (4, 54, -8) R Rostral AC (18, 19, 28)

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

R Hippocamp
(19, -27, -7)

L Lateral Temporal Cortex (-55, -2, -21) 4
L Lateral Temporal Cortex (-50, 1, -27) Lateral Temporal Cortex

(-43, -16, -5)
_ L Lateral Temporal Cortex (-52 1, -27)
.. L BAS (-11, 14, 50) L Dorsal AC

(-18, 18, 38)

R Lateral Parietal Cortex ) - - \
(42, -71, 13) ~ LBA10O
L Parahippocampal gyrus (-4, 53, -3)
(-22, -31, -18) L Amygdala (-22, -6, -13)




DySreguiateafviental INEWWOIKS

The Executive
Network

The Salient The Default Mode Network

Network




DMINFaRANDERESSION

« The DMN increases when DLPFC
(EN) Is not engaged:

— Stressed, bored, no novelty, or tired

— Obsessive ruminations over
negative experiences

Ruminations fade with:
 Goal directed behaviors
 EXercise
 Social activities
 mindfulness



herapys Mind=Brain=Gene
FEEUNaCKILOOPS

Up requlate

 The Social Brain Networks
— Individual psychotherapy
— Groups
— Expanding social supports

« Activity Reward Circuit

— Behavioral activation
* Hippocampus

— EXxercise

— Rebuilding a positive explicit memory system
* Prefrontal Cortex

— Mindfulness

— Goal planning and follow-through

— Meta-awareness



I ENEPYEVVONRKINGIIE

VIINAd=BIalNEGERE FEEn P ack

Down requlate

* Right hemi withdrawal tendency by:
— Social engagement
— Active behavior
— Challenging negative generalizations
— Humor
— Labeling moods
« The amygdala and the HPA axis by:
— EXposure
— Exercise
— Goal directed behavior

* The ACC by:
— Challenging self-criticism



herapy: Working|the
Mind=Brain=Gene lFeeahackiltoops

Interventions that bolster under-active areas of the brain

« Metabolism

— EXxercise
— Sleep hygiene
— Diet, including Omega 3
Hippocampus
— Counter mood-congruent bias with inquiry
Rebalance left PFC
— Detalls
— Active
— Goal directed behavior
Activity Reward Circuit
Mindfulness
— Quieting ruminations and monotony



Client Education

Because many factors can
contribute to your depression
you'll need to do all the things
we talk about doing
simultaneously to climb out of
depression.



TEAM for Depression

IS for thinking to defuse negativistic thinking
associated with depression.

Is for effort, to activate the approach circuits of
the L-PFC and the effort driven reward circulit.

IS for accepting that the world is not perfect
and the things that happen are not always
good.

IS for mindfulness to focus on the present
moment and novelty of each experience,
gratitude, and forgiveness (Meta-awareness)




Mind-Brain-Gene Feedback Loops

“Self’-Organization

Habits and
Motivation

The Social Self
Self-Care

Immune System

Gene
Expression



Wanting vs. Liking

« Wanting—dopamine
 Liking—oploids
— Sometimes you get wanting without liking

* Dopamine firing like a Geiger counter
approaching a radiation source

* D1 receptors direct to the BG —mindless
habit

* D2 receptors indirect—grow with a wide
variety of positive experiences



The Middle Path

Normally, when dopamine binds to D2 dopamine receptors,

the receptors change shape and cannot send another signal
until they go through a recycling process.

— The receptor is taken inside the neuron and chemically treated so that it
can return to a functional state. This recycling process is messy, with
the loss of some receptors in the process. If loss of receptors outpaces
the rate at which the neuron makes new ones, D2 dopamine receptor
levels will decline.

— Moderate- size rewards stimulate moderate dopamine release, and a
relatively small portion of the receptors go through this recycling
process, leaving a large population of D2 dopamine receptors available
to put on the indirect pathway brakes.

— In contrast, drug use surges dopamine release to the extreme; with
overwhelming dopamine release the D2 dopamine receptor population
becomes depleted. The person becomes less able to put the brakes on
habits. In recovery those receptors come back over a period of weeks



The Iceland Project

Positive development over 20 years (10" grade students)

Substance use in Iceland 1997-2018 F amily factors

===Drunk past 30 days

==Daily smoking aCtIVItIES,

==Tried cannabis

R S A S R IR S
TS ST F S
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Research on Meditation



Vinclrulneass

« Long-term meditators show increased 43
thickness of the medial prefrontal cortex
and also enlargement of the right insula b )
(Lazar, et al, 2005).

BASELINE MEDITATING

 The process of verbal labeling of affective
states reduces anxiety and negative affect

(Leiberman, et al, 2004)

| Overall chain of brain processes during
passive meditation '

Orientation
association area

- The middle prefrontal cortex has been . . 9
assocliated with self observation and /a7 C
mindfulness meditation camaaroicn. 2006, |

N

(@) increase in actvty

» A shift to the left PFC which puts a
positive spin on the eXPerienNCe pavison etar. 200, |l

Hippocampus




7 Principles Commmon to orayer, meacitation,

relzucation exercises, and nyvnosis.

—1) Breathing Rhythmically—deep,
deliberate, and focused breathing allows
you to slow your heart beat.

—2) Focused attention—to the present
moment can transform each experience
Into a rich and calm experience by turning
on your brain’s brain.




7 Princioles of RelzuEtiorn)

—3) An accepting and a nonjudgmental
attitude shift away from rigid expectations
that helps you appreciate reality as it is,
rather than what you fear it could be.

—4) Observation—This allows you to detach
from bad feelings by not denying their
existence.




7 Princioles of RelzuEtiorn)

—5) Labeling what you experience can calm
your amygdala.

—6) A quiet environment—This will give you
an opportunity to learn how quiet your
mind without distractions.

—7) A relaxed posture—This can reduce
tension include sitting in a relaxed posture
or stretching (e.g. hybrid yoga)



Contemplative Experiences

< N

Reorienting
awareness Mind
with sustained Wandering

attention The Default
The Executive Mode Network
Network

Moment of
Awareness of
Distraction

The Salience
Network



JOHN B. ARDEN

BramZBram

Enacting C lient C hm ge

Throug gh tlu Persuasive l’m\u of

NEUROSCIENCE

. N
» el

WILEY

TOWARD PSYCHOTHERAPY
INTEGRATION

< MIND-BRAIN-GENE 2
? \
.

BREAKTHROUGHS
wi BENEFITS
Jim
NEUROSCIENCE
RESEARCH

A Plan to Stay Vital, Productive,
and Happy for a Lifetime

JOHN ARDEN, PhD

Bestinlling suthor of Remirn Your Brair




drjohnarden@gmail.com

Www-.drfohnarden.com



