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Memory Test: Have you ever seen this creature

and what is its name?




This Is a tardigrade




Mnemonic: Tardigrades are slow moving
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How Does a Flashbulb Memory Escalate to a Traumatic Memory?
What Conditions Lead to Trauma Escalating to PTSD?

AMERICA UNDER ATTACK
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Evolutionary Perspective on Stress, PTSD and Disease



Our physiological responses to stress enable us to respond to
an immediate physical threat to our survival




Mobilization of Resources in Response to a Threat
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Pathogenic Bacteria Thrive on Stress (Adrenaline)

Effects of psychological stress on small intestinal motility and

bacteria and mucosa in mice World | Gastroenterol 2005

Enhanced Growth of E. Coli Compared to
Lactobacillus in Response to Stress
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Mobilization of Resources in Response to a Threat




Public Speaking: Stress-Induced Platelet Activation
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A Natural Experiment on Traumatic Stress:
The Great Hanshin Earthquake
Kobe, Japan i January 17, 1995
6,434 died; 25,000 wounded; 300,000 homeless
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Clotting factors in people before versus
2 weeks after an earthquake in Japan



Consequences of an adaptive process gone awry
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Mobilization of Resources in Response to a Threat

Powerful Energy: Increased
Activation of Epinephrine,

Memory Blood Pressure,

Mechanisms Heart Rate,
é Blood Glucose

Prepare to be wounded:
Immune Stimulation
(inflammation),
Activate Coagulation
Factors




An Adaptive Cognitive Response to a Threat Gone Awry

Post-traumatic symptoms among younger

and elderly evacuees in the early stages
following the 1995 Hanshin-Awaji

earthquake 1n Japan  acra Psychiatr Scand 1995: 93: 477481

Post-Traumatic Stress Disorders and mental health care
(lessons learned from the Hanshin-Away Earthquake, Kobe, 1993)

Satoshi Takada™  Bram & Development 35 (2013) 214-219




With PTSD the Brain is Always Preparing the Body for an Attack

Powerful
Activation of
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Prepare to be wounded:
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Adaptive Responses to an Acute Threat
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Adaptive Responses to an Acute Threat
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PTSD and Memory - Genetic Susceptibility and Neurobiology

Evolutionary Perspective on Stress, PTSD and Disease



Contents lists available at ScienceDirect

Neuropharmacology

journal homepage: www.elsevier.com/locate/neuropharm

Invited review

PTSD and gene variants: New pathways and new thinking

Kelly Skelton®P®, Kerry J. Ressler ®<*, Seth D. Norrholm*P, Tanja Jovanovic®, Bekh Bradley-Davino®P

*Atlanta VA Medical Center, 1670 Clairmont Rd, Decatur, GA 30033, USA
b Department of Psychiatry and Behavioral Sciences, Emory University School of Medicine, 4000 Woodruff Memorial Bidg, Atlanta, GA 30322, USA
“ Howard Hughes Medical Institute. Chevy Chase, MD 20815, USA

Genetic markers for PTSD risk and resilience

among survivors of the World Trade Center
attaCkS Disease Markers 30 (2011)

Casey Sarapas®, Guiqing Cai®. Linda M. Bierer, Julia A. Golier®, Sandro Galea®, Marcus [sing®,
Theo Rem®, James Schmeidler®, Bertram Miiller-Myhsok®, Manfred Uhr®, Florian Holsboer®,
Joseph D. BuxbaumP and Rachel Yehuda®*
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Influence of Life Stress on
Depression: Moderation by a
Polymorphism in the 5-HTT Gene

Avshalom Caspi,’2 Karen Sugden,! Terrie E. Moffitt,-2*
Alan Taylor,’ lan W. Craig,’ HonalLee Harrington,?
Joseph McClay,? Jonathan Mill,” Judy Martin,?
Antony Braithwaite,* Richie Poulton3

18 JULY 2003 VOL 301 SCIENCE

Number of stressful life events




Lack of Social Support as a Primary Risk Factor for PTSD/Depression

Meta-Analysis of Risk Factors for Posttraumatic Stress Disorder
in Trauma-Exposed Adults

Chris R. Brewin Bemice Andrews and John D. Valentine
University College London Royal Holloway, University of London

Jewirmal of Consulting ard Chnical Peyehology
20000, Wod, 68, Mo, 5, T48-T66

Comparison of Effect Sizes for Military and Civilian Studies

Military studies Civilian studies

No. of Weighted Heterogeneity No. of Weighted Heterogeneity
Risk factor studhies average r studies average r X'
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Interactions: Gene x Trauma Environment x Social Support

The Serotonin Transporter Genotype and Social Support
and Moderation of Posttraumatic Stress Disorder and

Dean G. Kilpatrick, Ph.D.

Karestan C. Koenen, Ph.D.

Kenneth ]. Ruggiero, Ph.D.

Ron Acierno, Ph.D.

Depression in Hurricane-Exposed Adults
Am | Psychiatry 164:11, November 2007

Individuals with PTSD

- Individuals with major
depression

Sandro Galea, M.D., Dr.P.H.

Heidi S. Resnick, Ph.D.
John Roitzsch, Ph.D.
John Boyle, Ph.D.

Joel Gelernter, M.D.
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All Others Serotonin Serotonin
(N=497) transporter transporter
genotype: genotype:
long/short short/short
alleles (N=54) alleles (N=27)

Individuals With Low Social Support
and High Hurricane Exposure



Amygdala Activation is an Essential Component of
Emotional Memories

VISUALS
CORTEX




The Amygdala is Essential for the Development and
Expression of PTSD

Focal brain damage protects against post-traumatic
stress disorder in combat veterans

Michael Kocnigsl_, Edward D Hucyl, Vanessa Ra}-'montl’g, Bobby Cheon?, Jettrey Solomon?,
Eric M Wassermann' & Jordan Grafman! FEBRUARY 2008 NATURE NEUROSCIENCE

Particularly notable was the complete absence of a lifetime diagnosis

of PTSD among veterans with amygdala damage




Greater Activation of the Amygdala in People With the Deletion Variant of
the U-2b Adrenergic Gene Variant in Response to Evocative Pictures

A genetic variation of the noradrenergic system
is related to differential amygdala activation
during encoding of emotional memories

B. Raschab.cdel K. SpalekP<, S. Buholzer®<, R. Luechingerf, P. Boesigerf, A. Papassotiropoulos®-<,
and D. J.-F. de Quervainad.=.1 )
PNAS | November 10, 2009

Parameter estimates at [22 -3 -24]

No Deletion Deletion




The Deletion Variant of the U-2b Adrenergic Gene was Associated with
Enhanced Memory for Evocative Pictures

A deletion variant of the
a2b-adrenoceptor is related to
emotional memory in Europeans
and Africans

. . . 2 . .
Dominique J-F de Quervain'?, Iris-Tatjana Kolassa®, Verena Ertl’, ﬂature

P Lamaro (_)ll]r’llt3"‘, Frank Neuner’, Thomas Elbert® & neurOSCience

wae Papacenti 3,0
Andreas Papassotiropoulos SEPTEMBER 2007
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The Deletion Variant of the U-2b Adrenergic Gene was Associated with
Stronger and More Intrusive Traumatic Memories

A deletion variant of the
a2b-adrenoceptor is related to
emotional memory in Europeans
and Africans

. . . 2 . .
Dominique J-F de Quervain'?, Iris-Tatjana Kolassa®, Verena Ertl’, ﬂature

P Lamaro (_)ll]r’llt3"‘, Frank Neuner’, Thomas Elbert® & neurOSCience

wae Papacenti 3,0
Andreas Papassotiropoulos SEPTEMBER 2007
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Prefrontal Cortex

Delayed Post-Natal Development



IMAGES OF BRAIN DEVELOPMENT IN
HEALTHY CHILDREN AND TEENS (AGES 5-20)

AGES

20

SIDE VIEW

TOP VIEW
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Reduced prefrontal cortical gray matter volume in young adults exposed to harsh
corporal punishment

Akemi Tomoda *”“* Hanako Suzuki ¢, Keren Rabi®, Yi-Shin Sheu®, Ann Polcari *°, Martin H. Teicher *P

Neurolmage 47 (2009) T66-T71

Less Developed PFC in Adults Maltreated as Children
Early Maltreatment/Trauma as a Risk factor for PTSD



Impaired Functioning of the Prefrontal Cortex in PTSD

The effects of stress exposure on prefrontal cortex: Translating basic
research into successful treatments for post-traumatic stress disorder

Amy ET. Arnsten *°, Murray A. Raskind °, Fletcher B. Taylor €, Daniel F. Connor

STRESS
High levels of catecholamine release weaken diPFC, strengthen amygdala
and striatum, and increase the tonic firing of the LC (NE: a1, 1)

.
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Imbalance Between PFC and Amygdala Activity in PTSD

Trauma modulates amygdala and medial prefrontal responses to
consciously attended fear ™

Neurolmage 29 (2006) 347 — 357
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Hippocampus

Function:

To process and store
memories of all of the
facts, details and events

of our lives.



Chronic Stress Suppresses Neurogenesis and Causes Atrophy
of Hippocampal Neurons - Interfering With Memory
Issue: Neuronal death and shrinkage of the Hippocampus with
Stress/PTSD?

Reduced Neurogenesis Neuronal Atrophy
(impaired information flow)



Smaller hippocampal volume
predicts pathologic vulnerability to
pSYChOIOQiC&I tl'al.l ma nature neuroscience 2002

Mark W. Gilbertson!-2, Martha E. Shenton?4, Aleksandra Ciszewski*, Kiyoto Kasai?,
Natasha B. Lasko!">, Scott P. Orr!*>” and Roger K. Pitman?»

Combat-Exposéibiv@ombat-Exposed Twin

r=-0.64, P=0.0086
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Evidence of Impaired Hippocampal Functioning in PTSD

{romters im REVIEW ARTICLE %
INTEGRATIVE NEUROSCIENCE o 1) Tt 2 0000 R

Emotion and cognition interactions in PTSD: a review
of neurocognitive and neuroimaging studies

Jasmeet P Hayes ' *, Michael B. VanElzak ker®™ and Lisa M. Shin™*

Learning and Memory in Aging Combat
Veterans with PTSD
RACHEL YEHUDA.' JULIA A GOLIER.' LISA TISCHLER.'
KARINA STAVITSKY.' AND PHILIP D. HARVEY'

Jowrnal af Clmicel ard Erperimerial Newmprychology, 2173043




Trait (global impairment) or State (acute anxiety)
effects on Hippocampal Functioning?

Review
Current status on behavioral and biological markers of PTSD: A search for clarity
in a conflicting literature

Phillip R. Zoladz?, David M. Diamond b-¢-d-* Neuroscience and Biobehavioral Reviews 37 (2013)

there is insufficient evidence to support the strong conclusion that
traumatic stress produces widespread neuropathology and severe
dysfunction of the hippocampus.




Understanding Cognitive Deficits in PTSD by Studying
the Debilitating Effects of Test Anxiety
(the brain focuses on the threat, rather than the exam)




Dysfunctional or Hyperfunctional? The
Amygdala in Posttraumatic Stress Disorder
Is the Bull in the Evolutionary China Shop

- . 1,2,3.4 =11 5
David M. Diamond "~”"* and Phillip R. Zoladz’
Journal of Neuroscience Research 94:437-444 (2016)

. The misery caused by a hyperfunctional
amygdala in PTSD 1s the cost of inheriting an evolutio-
narily primitive mechanism that considers survival more
important than the quality of one’s life.
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Neuroendocrine Abnormalities in PTSD

PTSD and Memory - Genetic Susceptibility and Neurobiology

Evolutionary Perspective on Stress, PTSD and Disease



Change in Neurochemistry in PTSD: Increased Sensitivity to
Drugs that Activate Arousal (Norepinephrine) Systems
Yohimbine i U2 antagonist: increases NE

CASE REPORT

Yohimbine Use 1n a Natural Setting: Effects

on Posttraumatic Stress Disorder 5o peycrmamy
1999:46:442-444

Steven M. Southwick, Charles A. Morgan, III. Dennmis S. Charney.
and James R. High




Hypervigilance in PTSD

Yohimbine facilitated acoustic startle in combat veterans
With POSt'tl'allmatic St'ess disorde' Psychopharmacology (1995) 117: 466471

C. A. Morgan Il - Christian Grillon ~ Steven M. Southwick - Linda M. Nagy
Michael Davis - John H. Krystal - Dennis S. Charney
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Increased Sympathetic Activation/Arousal and Norepinephrine:

Hyp

Inability to Sleep and Increased Startle
ervigilance Produces Misery but Enhances Survival

I can't fall

cavse

I can't stop

ITS NOT ABOUT WHAT’S WRONG WITH YOU,
IT'S ABOUT WHAT HAPPENED TO YOU.




Hans Selye and Cortisol as the

STRESS RESPONSE SYSTEM

Hypothalamus

Pi(uitarii
gland

T~Medulla

Adrenal gland

Toimmune
system




Advances in Understanding
Neuroendocrine Alterations in PTSD
and Their Therapeutic Implications

RACHEL YEHUDA Ann. N.Y. Acad. Sci. 1071: 137-166 (2006)

That Cortisol Levels are not Elevated in PTSD is an Important
(i.e., “Positive”) Finding

Initial observations of low and even normal cortisol levels in PTSD in the
context of expecting significantly high levels of this stress hormone have pre-
sented a challenge to the field of biological psychiatry in that it was forced to
reevaluate the well-established paradigm that the magnitude of stress responses
can be evaluated as a function of cortisol elevations.




Insufficient Cortisol in PTSD to Rein in Sympathetic Activation of
the Immune System

When Not Enough Is Too Much: The Role of Insufficient
Glucocorticoid Signaling in the Pathophysiology
of Stress-Related Disorders

Charles L. Raison, M.D. Andrew H. Miller, M.D.
Am | Psychiatry 160:9, September 2003

A Twin Study of the Association Between PTSD Symptoms and
Rheumatoid Arthritis

JosepH A. Boscarino, PHD, MPH, CHrisToPHER W. FORSBERG, MS, AND JacK GOLDBERG, PHD

Immune Function in PTSD

MARGARET ALTEMUS.“ FIRDAUS S. DHABHAR,”
AND RUIRONG YANG“
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Neurobiology of Neutral, Emotional and Intrusive Memories

Neuroendocrine Abnormalities in PTSD

PTSD and Memory - Genetic Susceptibility and Neurobiology

Evolutionary Perspective on Stress, PTSD and Disease
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Neurobiological Basis of a Non-Pharmacological Treatment
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Accelerated Resolution Therapy (ART)
Non-Pharmacological Approach to PTSD Therapy
A Form of EMDR (Eye Movement Desensitization and Reprocessing)

Case Report and Theoretical Description of Accelerated
Resolution Therapy (ART) for Military-Related
Post-Traumatic Stress Disorder

Kevin E. Kip, PhD*; Amy Shuman, MSWT, Diego F. Hernandez, PsyD*;
David M. Diamond, PhD%; Laney Rosenzweig, MS*
MILITARY MEDICINE, 179, 1:31, 2014

Brief treatment of co-occurring post-traumatic stress
and depressive symptoms by use of accelerated

resolution therapy®

Kevin E. Kip'*, Kelly L. Sullivan’, Cecile A. Lengacher’, Laney Rosenzweig', Diego F Hernandez?,

Rajendra Kadel’, Frank A. Kozel?, Amy Shuman®, Sue Ann Girling', Marian J. Hardwick' and
David M. Diamond®%’

Frontiers in Psychiatry | Affective Disorders and Psychosomatic Research  March 2013




Reconsolidation: Experiences Occurring During Reactivation of a
Memory Can Become Incorporated into the Memory

Reconsolidation of Human Memory: Brain

Mechanisms and Clinical Relevance
Lars Schwabe, Karim Nader, and Jens C. Pruessner  BIOL PSYCHIATRY 2014

Consolidation Retrieval Reconsolidation

Altered
Learning—g I | memory
(macm)

Modification
Trauma Memory Trauma Memory
Retrieved During Affect is Blunted

Therapy Post-Therapy



Intrusive Memory: Repeated Reactivation of a Trauma Memory Trace

Hippocampus

X}Am dala




Accelerated Resolution Therapy (ART)
Reduced Sympathetic Activation +

Hippocampus ZZ Amygdala



Accelerated Resolution Therapy (ART)
Reduced Sympathetic Activation +
Imagery Rescripting

Hippocampus ;? Amygdala



Accelerated Resolution Therapy (ART)
Reduced Sympathetic Activation +
Imagery Rescripting + Eye Movements

Hippocampus ;? Amygdala



Accelerated Resolution Therapy (ART)
Reduced Sympathetic Activation +
Imagery Rescripting + Eye Movements

Hippocampus Amygdala
PP P Y Modified Brain Memory Trace Which

Generates Less Affect When Retrieved




Accelerated Resolution Therapy: A Brief, Emerging Evidence-Based
Treatment for PTSD

. . - As - . . : . : A e ; . . b.c
Kevin E. Kip™*, Laney Rosenzweig®, Diego F. Hernandez®, Amy Shuman®, Ann Witt", Erin Keller® and David M Diamond™*

Comprehensive Guide to Post-Traumatic Stress Disorder 2015

Change in PCL-M Score
ART group (n=26) Attention Control group (n=24)

Mean: -17.2 + 13.4 p <0.0001 Mean: -2.5 +6.0
ITT: Mean: -15.4 + 13.7 p <0.0001 Mean: -2.1 +5.6
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