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Pediatric Mental Illnesses

* Extremely Common

* Usually Transient

—But...predicts long-term problems

* Prediction, Therapeutics




Pediatric Mental Illnesses

e Ground research in Neuroscience

* Unique role of fMRI

* Integration of clinical & basic
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* Diagnostic Specificity Nosology
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Diagnostic Specificity

* Unique, stable patterns manifest

* Comorbidity is rampant

* Vexing questions on anxiety
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Behavioral Inhibition and Anxiety

Specificity?




Behavioral Inhibition and Anxiety

Specificity?
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ORBITOFRONTAL CORTEX
Response to

reward-predicting instruction
Activation during

expectation of reward
Response to primary reward
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Assessing Reward Systems Function

Scan 1 (2 sec)

Scan 2 (2 sec)

Scan 3 (2 sec)
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BEHAVIORAL INHIBITION

4 Months: Recruitment and Selection
9 Months: EEG

14 Months: Behavioral Inhibition

24 Months: Behavioral Inhibition

4 Years: Quartet Peer Interaction

7 Years: Quartet Peer Interaction
14 Years: Clinical Assessment, fMRI
17 Years: Clinical Assessment, fMRI

Fox et al. 2006




Behavioral Inhibition, Anxiety, & Reward Processing

Scan 1(2 sec)
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Behavioral Inhibition, Anxiety, & Reward Processing
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Why Most Published Research Findings
Are False

John P. A.loannidis

Contradicted and Initially Stronger Effects
in Highly Cited Clinical Research

John P. A. loannidis. MD

Excess Significance Bias in the Literature
on Brain Volume Abnormalities

John P. A. loannidis, MD, DSc¢
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Functional Connectivity and Age in Typical Development
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 Risk versus Disorder




Behavioral Inhibition and Anxiety
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VISUAL 4
CORTEX 4

VISUAL THALAMUS ’/ / o

AMYGDALA

BEOODIERESSURE VIUSG15E

LeDoux. Sci Am. 1994;270:50.




‘The Dot-Probe Task

Bar-Haim et al. (2007)
Mogg & Bradley d=0.45
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The Dot-Probe Task




‘The Dot-Probe Task
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Emotion

Vigilance for threat = Faster RTs to probes replacing threat vs. neutral faces



Study Design

4 Months: Recruitment and Selection
9 Months: EEG

14 Months: Behavioral Inhibition

24 Months: Behavioral Inhibition

4 Years: Quartet Peer Interaction

7 Years: Quartet Peer Interaction
14 Years: Clinical Assessment, fMRI
18 Years: Clinical Assessment, fMRI

Fox et al. 2006
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Persistent Anxiety Emerges Over Time
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Perez-Edgar et al. 2010




The Dot-Probe Task




Attention, PFC-Amygdala-Circuitry, and Pediatric Anxiety

Monk et al. 2006, 2008




Attention, PFC-Amygdala-Circuitry, and Pediatric Anxiety

O GADIno MDD
(O GAD and MDD

Monk et al. 2006, 2008




Attention, PFC-Amygdala-Circuitry, and Pediatric Anxiety

BOLD Signal Change in
Right Ventrolateral Prefrontal Cortex (%)

Site in Right Ventrolateral Prefrontal Cortex
here Activation Was Greater in Adolescents
With Generalized Anxiety Disorder
Than in Comparison Subjects?
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THE AMERICAN JOURNAL OF psychiatryonline

PSYCHIATRY ~

From: Differences in White Matter Fiber Tract Development Present From 6 to 24 Months in Infants With Autism

=== ASD-positive === ASD-negative
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* Novel Therapeutics




Any Adolescent Anxiety Disorder & Any
Adult Mood/Anxiety Disorder

Disorder as Adults?

Disorder as No Yes
Adolescents?

No 390 36

191 62

S81 98

Pine et al. 1998, 2001, 2002
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Exposure to context (2 min)

TESTING: Context
Testat | hour
and 24 hours

Same context (5 min)

\\/ Onset of sound (CS: 30 s) \g Onset of sh;)Ck (US:2s)
nse :

A%

TESTING: Cued
Test at | hour
v and 24 hours

)

Onset of so‘und'(Cﬁ 3 min)



CONDITIONING:

LIGHT & SHOCK PAIRED

D

==

TESTING:

Norrmal Startle NOISE-ALONE
{In Dark) TRIALS

P

LIGHT/NNOISE
TRIALS

Z.

WSS SL LSS TS

Ressler & Davis 2003




CONDITIONING:

LIGHT & SHOCK PAIRED

Extinction Recall:
Remembering the Boundary
Between Danger and Safety

TESTING:

NOISE-ALONE
TRIALS

LIGHT/NOISE
TRIALS

‘/’/l -

///// 4

/II/I/I///

Ressler & Davis 2003




EXTINCTION

Lateral hypothalamus - heart rate, blood pressure
Dorsal vagal N. -3 bradycardia, ulcers
Parabrachial N, —p panting, respiratory distress
[ J [ J
InSlghtS on Therap eutlcs VTA, LC, Basal forebrain —® arousal, vigilance, attention
Reticularis Pontis Caudalis — freezing, hypoalgesia
Trigeminal, Facial N. — facial expression of fear
uy;_;T.'l'.l‘l'?Q.';';'.T'liﬂff.:l‘m o-Cycloserine Paraventricular N, — corticosteroid release

~&
Glutamate

Glutamate

Extracetlular

Cytoplasmic
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Ca++ /

v \
& . CaMKIi ___AKAP

MAPK — PKA

VGCC

NMDA Glutamate Receptor

LIGHT/NOISE
TRIALS

Potentiated Startle
{In Light)

PKC
PI-3K

»
CREB

‘ —p Transcription factors

RNA . = Synaplic proteins
Synthesis —y- Receptor clustering proteins
—— Structural proteins

NMDA manipulations? Ressler & Davis 2003



How do we study
fear learning in youth?




FACE-SCREAM CONDITIONING

CS MINUS

CS PLUS

Conditioning of Fear Reactions:
Neutral Face CS; Screaming Lady UCS




FACE-SCREAM CONDITIONING

CS MINUS CS PLUS (paired) fll  CS PLUS
A 2

Neutral Face CS; Screaming Lady UCS

Conditioning of Fear Reactions:




Pre-conditioning
Expt 1: 8 trials of each

Expt 2: 3 trials of each

How nervousare you?

0

How nervous are you?

0 100

Conditioning
Expt 1: 10 trials of each
Expt 2: 60 trials of each

Reinforced CS+

80% (Expt 1)

50% (Expt2) [
—_— e + scream
20% (Expt 1) -

50% (Expt 2) [N
Hownervous are you? How nervousare you?
0 100 b 199

Non-Reinforced CS+

) Hownavousare you?
How nervous are you?
—_—
0 100
0 100

Attention-State &

Anxiety:

The importance of threat appraisal

Lau et al. (2011)




Pre-conditioning Conditioning

Expt 1: 8 trials of each Expt 1: 10 trials of each
Expt 2: 3 trials of each Expt 2: 60 trials of each

Adolescents
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Attention-State &
Anxiety:

The importance of threat appraisal | &

Lau et al. (2011)




Right amygdala Right hippocampus
(Talairach coordinates: 25 -2 -18) (Talairach coordinates: 37-19 -5)

p<0.001
=2

CS+ CS-

Lefl hippocampus
(Talairach coordinates: -31 -36 -2)

p<0.05
1

CS+ CS-

Adolescents  Adults




Day 1 — Conditioning/Extinction

Day 15 - 400

Ventral medial
prefrontal cortex

Amygdala

Day 2 — Extinction Recall




Britton et al. 2013
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