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ACEs score percentages

Number of categories of childhood experiences

ACE Score are summed
Prevalence

The ACE Score and the Prevalence of
Severe Obesity (BMI>35)

Percent obese (%)

2 3
ACE Score




ACE’s Smoking and Lung Disease

ACE Score

H0 1m2m3 Eormore4

Percent With Health Problem (%)

Early smoking

Current smoking
initiation

The ACE Score and the Risk of
Coronary Heart Disease

Increase in Risk (%)

4 50r6 7or8

ACE Score




% Alcoholic

Percent With Health Problem (%)

ACE Score and
Adult Alcoholism

ACE Score

The ACE Score and Drug
Addiction

ACE Score

H0 1 m2m3 E4m5=<




ACE Scores and
History of STDs

DNANANANAND.

—

Adjusted Odds Ratio
—

=
o o

o

2 3 4 or more
ACE Score

ACE Score and the
Risk of Perpetrating Domestic Violence

(3]
’

Women Men

Risk of Perpetration (%),
o o




A Connection with Homelessness

Effect of ACEs on Death Rate

Age Group

(=2]
(=)

m19-34
35-49
u 50-64

II .
Il ] i
0 2 4

ACE Scor:

Percent in Age Group
= N W H O
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Adverse Childhood Experiences

“Self”-Organization
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ATP
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Nucleolus Cytoplasm

Mitochondrion Mucleus

Inner membrane

Quter membrane

Cristae

Mitochondrion

Golgi apparatus Cell membrane
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What is “Energy” in Biology?

Adenosine Triphosphate = ATP

ATP is a high energy molecule produced in the
Mitochondria (cell organelle)

It is made in a process called cellular respiration

High-energy
bond

Glycolysis Mitochondrial Functions

Pyruvate

f
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 Induces mitochondrial superoxide production in
the cells that line the blood vessels
— Atherosclerosis
— Hypertension
— Heart failure

— Accelerated Aging
— Type 2 diabetes (who have smaller mitochondrial)

— AGE bind to mitochondria and complicate the
functioning

Eating 2100-6000 calories a day doubles the risk of
MCI

15



Mind-Brain-Gene Feedback Loops

“Self’-Organization

Habits and
Motivation

The Social Self

Self-Care

mmune System

N\

Epigenetics

31

“Self”-Organization

Allostasis

Memory Systems

Mental Operating
Networks

Immune System

Gene Expression

ATP
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Epigenetics

ah compenentsofthe human genome

[TRretrotransposons 8%
DNA transposans 3%

smple sequence epests 3%

{—L\Nfszo%

protein coding
genes 159

introns 26%

Epigenetics

EPIGENETIC MECHANISMS HEALTH ENDPOINTS
E * Cancer

HISTONE TAIL

HISTONE TAIL

DNA accessible, gene active

Histone modification

The binding of epigenetic factors to histone “tails™
aiters the extent to which DNA is wrapped around
histones and the availability of genes in the DNA
to be

17



— 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

35
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Epigenetics and Decreased Stress

Decreased methylation levels of cortisol
receptor gene:

* In offspring who had good nurturing
produces more cortisol receptors on the
hippocampus

* Lower levels of CRH, ACTH, and
cortisol

* More 5-HT
» Stress tolerance (Good thermostat)

19



Epigenetics of Stress Tolerance

Enhanced
Nurturance

Increased Increased
cortisol Serotonin
receptors production

Hippocampus
Enzyme binds to increased
cortisol receptor production of
gene adds actyl enzyme that
histone proteins acetylates
histones

39

Epigenetics and Increased Stress

 With methylation of the cortisol receptor
gene, fewer cortisol receptors
* it is difficult to turn off the stress
response.

' Increased methylation levels of cortisol
receptor gene:
* In suicide victims with a family history
of abuse and/or neglect o
* In preemies:

40

i L
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Epigenetics and Increased Stress

» 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.

Vo st

shutestackcom « 123847375
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Neuropeptide Y gene (NPY) Increased susceptibility to anxiety disorders Donner et al., 2012
after childhood adversity.

CRH receptor 1 gene (CRHR1) Affected the likelihood of developing adult Bradley et al., 2008
depressive symptoms from child abuse.

FK506-binding protein 5 gene (FKBPS) Predicted severity of adult PTSD symptoms and ~ Binder et al., 2008; Zimmermann et al., 2011
onset of depression in individuals with childhood
trauma.

Catechol-O-Methyltransferase gene (COMT) Heinz and Smolka, 2006; Skelton et al., 2012

Dopamine transporter gene (DAT1) Segman et al., 2002

history of trauma.

Dopamine receptor genes (e.g., DRD2, DRD4) Induce if Blasi et al., 2009; Ptacek et al., 2011
i

Promoter region of serotonin transporter gene  Short allele strongly associated with increased  Karg et al., 2011
(5-HTTLPR) stress sensitivity and risk for depression upon
stress exposure, especially early life stress.

Serotonin receptor genes Interacted with environment to mediate stress Gatt et al., 2010; Kim et al., 2011a; Brummett et
(e.g.. HTR1A, HTR3A, HTR2C) response and to predict susceptibility to al, 2012
o

Brain-derived neurotrophic factor gene (BDNF) Interacte: Frustaci et al., 2008; Gatt et al., 2009

43

» 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

44
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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 is an enzyme that breaks down
dopamine, norepinephrine, and epinephrine.

23
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+ BDNF Val(66)Met carriers show an environmentally informed

change in circulating BDNF levels, with lower concentrations
found in individuals who suffered childhood abuse cu «a.z0m

— Methylation of the BDNF gene associated with BPD, given this
disorder's high rate of childhood abuse ......

— BDNF gene methylation associated with completed suicides ......
BDNF gene plasticity through demethylation or creating new
neurons is not an inexorably positive change, -- the concept of
“differential susceptibility” is key

— ACEs are associated with an increase in BDNF in the BLA,

more resistant to modification later in life we w0

DBT non-responders show an increase in methylation of the
BDNF gene, while responders showed a decrease in
methylation

Early life stress may lead to low levels of oxytocin in the

cerebrospinal fluid of women - potentially impairing the bonding

process with her infant

Decreased in OXTR in the brain when exposed to conditions of

suboptimal nurturing e «s. 2

Optimal levels of oxytocin - instrumental in mitigating amygdala

and brainstem hyperactivity in the fear response wee

Higher expression of OXTRs may increase an individual's

capacity for empathy e as x

— But may also predispose to greater sensitivity to negative
environmental effects, with, for instance, higher risk for
separation anxiety and disorganized attachment e, aa o

24



* GRs necessary for stress response regulation.

— The FKBP5 gene associated with higher GR resistance and
hence greater circulating cortisol levels —impaired negative
feedback loop.

— Traumatic stress -- leads to enhanced FKBPS5 gene
expression and reduced GR sensitivity

— FKBP5 may be a biomarker for PTSD—

* Interactions between FKBP5 and early-life stress, could
pose a significant risk factor for stress-associated
disorders such as major depression and PTSD.

— Maternal stress during pregnancy --methylation of FKBP5

* A self-kindling cycle: parental trauma associated with
subsequent trauma in their offSpring e «s. 2o

49

®* 5-HTTLPR has been associated with later development of
psychopathology (via ACEs),

— MDD, suicide attempts, anxiety disorders, and ADHD.

* GAD responders showed an increase in 5-HTTLPR
methylation, while nonresponders showed a significant
decrease in methylation ce, «s. 2

» CBT with children with anxiety disorders responders increased
in methylation, whereas nonresponders showed a decrease in
DNA methylation e«

* maternal sensitivity may allay some of the negative
emotionality in children showing the 5-HTTLPR, demonstrating
the interplay with the environment

» The prevalence in the general population of the 5-HTTLPR is
around 43% and that of a hypofunctioning MAO-A allele is

50
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* MAO-A -- the key role in the catabolism of serotonin, norepinephrine, and
dopamine. The “warrior gene”--Adverse outcomes later in life, conduct
disorder, antisocial personality disorder, violence, and incarceration.

* Pronounced when immersed in a threatening and unpredictable
environment.

» Panic disorder -- greater expression of the MAO-A gene, heightened
autonomic response characteristic of panic attacks, such as the
dorsal PAG

— No maltreatment, found to be /ess than the group with the normally
functioning alleles.

* Increased levels of noradrenaline and dopamine can also be
associated, (given nurturing environment), with prosocial and
egalitarian behaviors, as well as with cognitive flexibility aez . 2015

— Also a hypoactive MAO-A —more adaptive in optimal settings.

» CBT responders -- increased methylation of the MAO-A gene—to

decrease the activation of areas of the brain involved in the

51

* New hippocampal neurons require at least a two-weeks to
mature before being able to contribute to cognitive functioning

* There is a “labile period” during which the continued input of
the environment will inform whether an adaptive or
maladaptive memory reconsolidation will occur

— extra glutamate type effects (i.e. DCS) can increase NMDA
plasticity and accelerate responses to treatment;

— however, this can facilitate extinction
or enhance consolidation of fear memories, depending on
the success of the treatment and what the person
experiences after session

» The patient can clinically worsen as a result of post-treatment
settings weua.zn

52
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“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)
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The Brain Controls the Stress Pathways

¥ ok
L ouS Oy, %

Bone
Testosterone
DHEA

Immune System
(Cells & Organs)

Short Term Stress Can
Suppress Immune System

58
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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
*  Autoimmune disease

* Inflammation
* depression

59

Excessive Cortisol
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The Immune System Can
Affect Your Emotions:

61

Inflammatory pathways in the brain
adversely affect memory and mood.

62
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Communication in the immune
system happens via chemicals

63

Stress

64
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One Condition — Many Imbalances

Inflammation Hormones

Genetics and _ _
Epigenetics Diet & exercise

Depression

One Imbalance — Many Conditions

Heart disease 7Depression

Inflammation

Cancer Diabetes 7

Leaky gut

Arthritis

65

o =20
Obese & Overweight Adults: Change 1980 to 2013 Both Sexes

e i .

_
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Obesity-Associated Adipose Tissue
Inflammation

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

++ Inflammation T Inflammation 11 Inflammation
++ Metabolic control 4 Metabolic control H Metabolic control
+» Vascular function ++ Vascular function } Vasculsr function

Macrotic

Crown-like
structure

Anti-inflammatory adipokines Pro-inflammatory adipokines
Adiponectin Leptin ANGFTLZ  CCL2
SFRPS Resistin TNF CXCLS
RBP4 IL-6 NAMPT
LipocalinZ  IL-18

67

Obesity, Inflammation, and Diabetes

. Fat cells secrete IL-6

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

1 Lipoprotein lipase Hyperlsensic_m
tIL-6 T T Angiotensinogen
- ~ ‘. / Atherogenic
‘ T FFA dyslipidaemia
S :
t TNFa 4—.“.4;@’__,7 Resistin
t Adipsin / “.i_\—’ TEaptin
(Complement D) \\ 1 Lactate

o
1 Plasminogen
activator inhibitor-1

(PAI-1)
Atherosclerosis

| Adiponectin

Lyon f gy 2003 0. Trayhurn P et al. BrJ Nutr
2004 2 t 65:1415-28
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Belly fat

Client Education
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—World Population
7,505,257,673

71

Diabesity in Australia

mMen o Women

1




Diabetes
and Psychological Disorders

73

Pre-diabetes

74

37



Progression to Diabetes

Diet, inflammation and Pre-diabetes

The Warning igns of Pediabetes

Beorpecpledeelptyp s e pedabees'
00

O )
Q Bé & l‘%‘ v"'”“‘
LY

IeeasedMddeVeaht — Drowsiness A ity

A

BunedViion ~ ncssedSugu g TnglngFest
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Diabetes, Superoxide, and DNA Damage

78

Stress and Diabetes

Cells need glucose for fuel—This is insulin’s
principal job

The body needs more fuel when stressed
1 adrenaline and cortisol 1 blood glucose

1 cortisol triggers the breakdown of protein
to glucose

Excessive cortisol results in too much
glucose floating around

Thus, 1 risk of insulin resistance -Diabetes Ii

39



Diabetes and Neuropathology

Diabetes and Brain Shrinkage

40



Diabesity

81

Diabesity

Rank Countries Amount w

#1 [ United States 209 deatns [

#2 [0 Mexico: 807 deaths

#3 I Brazil 729 deaths |
#4 1 Germany: 654 deaths

#5 [ Spain 316 deaths [l

#6 [ Austria 219 deaths

#7 [ canada 187 deaths [l

#8 [l Australia 115 deaths

#9 BE South Africa: 114 deaths ||

#10 Denmark: 104 deaths

82
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Cardo-Metabolic Syndrome

Metabolic Syndrome

42



What drives inflammation in
cardio-metabolic syndrome?

85

Depression Has a Relationship to
Inflammation

86
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PICs cause a depression-like

Client Education

44



How does inflammation affect the brain:
Sickness behavior

89

Depression and fatigue in illnes
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Stress Can
Enhance Inflammation

91

How does stress affect
inflammation?

92
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Developmental Programming
of stress responses

93

Immune Dysregulation and
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Inflammation and Dementia

eripheral nerves are also
involved in inflammation

iy
gy
NWER\“}J@
wnl” gl
3 )
M /

e
THRA num)/ L
&)

L1 mofsj/»‘ o \ ‘

iy JaR
/
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The Gut Brain

Nervous Systemn (NS)
|

-
Centlall NS

-
Peripheral NS

i . - 3
Autonomic NS  Somatic NS Brain Spinal Cord
I i
$ 1 ' + IR
Sympathetic NS Parasymnatheuc@ran I'Tdhram Hindbrain
4 - 5 —
Telencephalon Diencephalon Mesencephalon Metencephaon Myelencephaon
4 4
Cerebral Cortex Thalamus Tectum Pons Medulla
Basa Ganglia Hypothadamus Tegmentum Cerebellum
Hippocampus
Amygdala

97

Enteric Nervous System
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Language of Gut

99

Microbiome

INTESTINAL MICROFLORA

10" micro-organisms, >=S00 differentes speciaes

Stomach 107 1o 10°

Lactobaci =
j Duodenum | 4095

Streptococsi ST

Mewns 10° to 107

ity 10 o 1O
appendin
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Our microbes are like an organ

101

Gut bacteria

102
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Gut Bacteria

103
LIFETIME PSYCHIATRIC DISORDERS
IN PATIENTS WITH IBS
IBS
Patients
With
Psychiatric
Disorders &
(%)
PRI Disorder (Nt Dicorder - (Neoy
(N=12) (N=10)
104
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Stress/Depression and
the Gut Microbiome

105

Inflammation, microbes and anxiety

106

53



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

o0
{(f'f rr-‘ﬁﬁ Serosa
i
%
7 R, Longitudinal muscle
Y i Circular muscle
Submucosa
Mucosal muscle
Mucosa

Epithelial lining

Lymphoid tissue
Mucosal gland

Submucosal gland

virtualmedicalcentre.com
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“Leaky gut”: the consequences of stress and
inflammation and link between diet and health

50
{{f'f T T Serosa
i ST
S
1
S
Z :

Longitudinal muscle
Circular muscle
Submucosa
Mucosal muscle
Mucosa

Epithelial lining

Lymphoid tissue
Mucosal gland

Submucosal gland

Mesentery

virtualmedicalcentre.com
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Dysbiosis and Microbial Diversity:
the Importance of Balance

109

Healthy status

Healthy CNS
function

I

Normal gut
physiology

Physioclogical levels of
inflammatory cells/mediators
Normal gut microbiota

Stress/disease

Alterations in
behaviour, cognition,
emotion, nociception

[

Abnormal gut
function

Increased levels of
inflammatory cells/imediators
Intestinal dysbiosis

110
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* Bad Diet
* Simple carbs

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

Someone you met

» Transfatty B ,{:]

acids g

* Saturated g

fats m’:::

* Food H - :

allergies ‘

* Bad oils P

* High dairy A - . .

« High gluten Cytokines and Depression
*No exercise A
*Chronic illnesses X
* Autoimmune | .
disorders s =Y T IL-1B‘,L1_'€§4F-a‘
*Chronic pain b = BT
* Chronic stress &S 3 -
* Being )y
overweight O

L .kAppIe shape ;65 ) —_—
* Leaky gut — L S
Immuno-competent Cell (Macrophage)
111
() 1/ e °
Self”-Organization
Allostasis
Memory Systems
Mental Operating
Networks
Immune System
Gene Expression
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The Mind’s Operating Networks:

113

The Mental Networks

A. Default Mode Network

*ﬁ@ .

B Salience 7\el rork

114
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Balancing the Mental Networks

115

The Mental Neworks

116
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Salience Network:

117

The Vagus Nerve System

118
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Variability is good

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

Heart rate increases with
inhale.

MtieartRateB 89.7 RespDl

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

100

Gevirtz 3/12/2020
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Default Mode Network:

120
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R Rostral BA24

(18, 19, 28)
(12, 15, 55)

(9, 38, 32) L Lat Temporal

L J
—
(12, 28, 28)

(18, 54, 16)

R Medial Frontal BA10 53, 22)
, 54,

. .

R Hippo L Lat Temporal

9, -27, -7) (-585, -2, -21)
(40, 4, 49)

(56, 58, 23) < (18, 28, 44)

R Lat Parietal §*
(42, -71, 13) /
46,35, -2) (1, -69, 33)

(53, -4, -18) (-7, -60, 18)

L Lat Temporal

Group difference
Non-group difference
B Decreased Activity Regulate only
B Decreased Activity Look only
Decreased Activity Look and regulate
Increased Activity Look and regulate

L Lat Temporal
(-43, 16, -5)
(-46, -59, 30)
(-45, -57, 19)

(59 -45, 0)

K" \( 51, -37, -5)
L Lat Temporal
(-50, 1, -27) 52,1, -27)
(-6, -55, 35) (-7, 11, 59)
s
v L Medial BA8
— (-1, 14, 50)

- — BA32

(-18, 18, 38)

~

- \\
- L Medial Frontal BA10
(-4, 53, -3)

~—_
L Amygdala

L Parahippo (-22, -6, -13)
(-22, -31, -18)
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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
I 0

123

Central Executive Network:
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\\

Prefrontal
Cortex

{r ‘ .‘
Orbital ) @
K_'

125

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

126
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127

*  Critical for juggling more than one concurrent
behavioral task or mental plans «woschins i, 207

* Has more dendritic spines per cell and spine
density

— Making it more adept at very broad integration of
in 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

128
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Imbalanced Mental Networks

‘ Network \

129

The Mental Neworks &
the Long-Term Memory Systems

T
Salient
Network

130
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132

AMYGDALA
Implicit Memory System

HIPPOCAMPUS
Explicit Memory System

N

|‘i_

www. BrainConnection.com
©1999 Scientific Learning Corporation
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The Habit Circuits

ganglia
Thalamus

Amygdala

133

Threat Apprisal

VISUAL
CORTEX

™

3 AMYGDALA

BLOOD PRESSURE

134
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The Fast Circuit to the Amygdala

135

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

“Bottom up”

VISUAL
CORTEX

3 AMYGDALA

136
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The Slow Circuit to the Amygdala

Sensory info goes to the
Thalamus through the
Cortex and Hippocampus to
the Amygdala

Complications:
— Worries and GAD

— Fears and Phobias
Benefits:

— Tames the Amygdala

— With exposure, New Thinking
(cortex)

“Top down”

Anterioi' »

Cjngulateﬁ, (1€ , A Prefrontal

(Cortex
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Negative Memories

* 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.)

139

Placebo

Nonspecific Effects
® Specific/Drug Effects

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

140
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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)

144
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Psychotherapy and the Brain

73



74



¥ Most Active
-

Positive Negative
Stimulation Stimulation

149

Child Abuse and Neuropathology

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

» Accelerated loss of NEUroNs oot a, 15
O Delays myelination (Dunlap, et. al., 1997)

« Abnormalities in developmentally appropriate
Pruning o

* Inhibition of neurogenesis e .1

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

 diminished left hippocampal development . cu s ez

150
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SEEDS Epigenetics

Mind-Brain-Gene Spectrum

Habit and
Motivation

Self-Regulation
Psychoneuroimmunology
Epigenetics
The Social Self

“self!l_
Organization
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Wanting vs. Liking

155

The Middle Path

156
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The Habit Circuits

157

The Iceland Project

Positive development over 20 years (10" grade students)

Substance use in lceland 1997-2018

Family fact;iJ\
™

\ /
a4 Extracurricular /\

—=Daly smoking activities, \ .

—Tried carnatis

Pee[séroup \.

2 3
S
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Post Traumatic Stress
Disorder

Conquering

Post-Traumatic
Stress
Disorder

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

159
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PTSD as a Worldwide Problem

Germany

United States #
Ethiopia :

Cambodia |
Algeria

Iraq, Syria,
Afghanistan?
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Risk Factors for PTSD

163

Time Sequence

IGHTMARES

ySHBM}KS @

AROQUS,
SYMPTOMS

.
-

HYPERSTARTLE

WITHDRAWAL
SYMPTOMS

il

[

TRAUMATIC CONDITIONED AUTONOMOUS
STRESSOR TRIGGERS FLASHBACKS

164
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Phylogenetic Responses to Stress

165

PTSD Neurodynamic Aspects

» 1 amygdala—general false positives for
threat

» | mPFC especially the ACC (reduced
neurointegration and cortical volumes) c.cu.«
=0 (IN@dequate top down inhibition of the
amygdala)

» | hippocampus (cortisol, excitotoxity,
blocking of neurogenesis)
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THE RULE NOT THE EXCEPTION
THE MULTIDIMENSIONALITY OF NEURO-
PSYCHOLQGICAL DISORDERS

Diabetes Cardio
Pain Mellitus
. vascular
Disorders H

Migraine Comorbidities:

N L] Medical
\ [ Psychiatric
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Major
Depression
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Non-Combat-Related Trauma
Associated with PTSD

Incidence (%)

I Male
B Female

Attack

Kessler et al. Arch Gen Psychiatry. 1995;52:1048
Courtesy of: David V. Sheehan, M.D., M.B.A.

Rape Molestation Physical Accident Physical

Abuse

171

Major depressive disorder
Alcohol dependence

Social anxiety disorder

Posttraumatic stress
disorder (PTSD)

Generalized anxiety
disorder (GAD)

Premenstrual dysphoric
disorder (PMDD)

Panic disorder

Obsessive-compulsive
disorder (OCD)
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6 8 10 12 14 16

Lifetime prevalence (%)

18
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Window of Tolerance

High Arousal

Optitn Arousal Zote

g
/

Low arousal
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Hyperarousal

Optimum Arousal

Vv
Freezing/Numbing

175

Trauma Responses are
Autonomically Driven

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

Hypoarousal-Related Symptoms: Flat affect, numb, feels dead or
empty, “not there”

Cognitively dissociated, slowed thinking process,

Cognitive schemas focused on hopelessness

Hypoarousal
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Hippocampal atrophy

temporal lobe hippocampus hippocampus shrinking

Client Education
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Possible Neurochemical
Vulnerability of PTSD

* 1 NE post trauma may predict PTSD o .

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 IL-6 oo et 1. 2009
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Client Education
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Disordered Fear Regulation in PTSD

Disordered Appropriate
fear regulation fear regulation

Development of PTSD
Resilience / Recovery

From:Mahan AL, Ressler KJ. Trends Neurosci, 2012, 35:24-35.

Prevalence of Trauma and Probability of PTSD

Prevalence of Trauma Male
m Female

[ rauma [ Accident] | Trroat wil | Physical [rape.

Probability of PTSD

Trauma Accident Threat w/ Physical Molestation = Combat
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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Research on PTSD Treatments
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Dual Processing Theory
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Client Education
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Explicit and Implicit Integration
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Biologically plausible mechanisms
linking depression with CHD

Less

Compliant

Abnormalities

In platelet Abnormal

. vasomotor tone
Function

Depression or

Stress

Autonomic

Abnormal

dysfunction
Inflammatory

Hyper adrenergic
response

Beyond the Blues: Understanding the Link Between Coronary Artery Disease and Depression, Medscape Published: 12/13/2002
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Inflammation

Heart disease

One Condition — Many Imbalances

Hormones

Genetics and . _
Epigenetics  Diet & exercise

—r

Depression

One Imbalance — Many Conditions

Inflammation

>\

Depression

Cancer Diabetes

Leaky gut

Arthritis
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* PICs increase the enzyme IDO, which depletes tryptophan
— Thus, IDO indirectly lowers serotonin.

— IDO also catabolizes tryptophan into kynurenine and its
metabolite, quinolinic acid.

— IDO and quinolinic acid have been associated with increased
suicidality.
* Inflammation- induced quinolinic acid can spur excitotoxicity
through direct activation of NMDA receptors.

* Loss of neurons and glia cells in mood- relevant brain areas such
as the subgenual ACC has emerged as one of the hallmarks of
depression.

+ Compromised integrity of the amygdala- ACC circuitry,

— reduced ACC, amygdala, and hippocampal volumes, are
associated with greater risk for depression
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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..ssumms
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* The denate gyrus facilitates
“orthogonalization” of information,
ensuring that new patterns do not
interfere with old

* The CA3 region has many
connections with other regions

* Impairment in the denate and CA3
results in black-and-white
g e n e ra I izatio n s (Viamentes & Beitman, 2006)
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L Lateral Temporal Cortex
j (-44, -15, -5)

R Hippocamp LI-;.”-:""
—

(19, -27, -T)
L Lateral Temporal Cortex (-55, -2, -21) ‘—’E
L Lateral Temporal Cortex (-50, 1, -27) L Lateral Temporal Cortex

{-43, 16, -5)
- L Lateral Temporal Cortex (-52, 1, -27)

L BAS (-11, 14, 50) L Dorsal AC

s

\ .
R Lateral Parietal Cortex
(42, -T1, 13)
L FParahippocampal gyr
(-22, -31, 18} L amygdala (-22, -6, -13)
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Shifting attention activates prefrontal circuits
Increase left PFC activation (better affect
regulation)

Prefrontal cortex

250

prefrontal

accumbens

amygdala

septum
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Mindfulness for Various Groups

251

Mindfulness and Open Focus
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7 Principles Common to prayer, meditation,
relaxation exercises, and hypnosis.
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7 Principles of Relaxation
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7 Principles of Relaxation

255
Contemplative Experiences
Reorienting
awareness Mind
with sustained Wandering
attention The Default
The Executive Mode Network
Network
Moment of
Awareness of
Distraction
The Salience
Network
256
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JOHN B. ARDEN

Brain2Brain

Enacting Client Change
Through the Persuasive Power of

NEUROSCIENCE &

e < LR -~
Y 5
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o
| NEUROSCIENCE
RESEARCH

TOWARD PSYCHOTHERAPY
INTEGRATION

JOHN B. ARDEN

)5 FOREWORD BY LOUIS COZOLINO

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

JOHN ARDEN, PhD
i Beae

Beataaling wthor ol Rumin You
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