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« Classical view

— Neurogenesis
restricted to
prenatal period

— Patterns of
connectivity
generally
immutable after
critical periods in
development

from Portraits of the Mind:Visualizing the Brain from Antiquity o the
2Ist Century by Carl Schoonover
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* New view

— Neuro-
genesis
even in
adulthood

— Patterns of
connectivity
can show
dramatic
activity-
dependent
plasticity

from Portraits of the Mind:Visualizing the Brain from Antiquity to the 2Ist Century
by Carl Schoonover.
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The neuroplasticity revolution

3 G G a9 Y

Plasticity and Signal

Representation in the
Auditory System

Paula Tallal Michael Merzenich
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Implications for Intervention?

* Methods to improve neurogenesis?
» Methods to improve connectivity?
* Methods to improve cellular function?
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psychiatryonline

From: The Dynamic Brain: Neuroplasticity and Mental Health
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Ways to Promote Neurogenesis

» environmental enrichment
* exercise

* learning

« electroconvulsive shock

 chronic administration of antidepressants
and other psychotropic medications

» Metformin (glucophage)
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Ways to Suppress Neurogenesis

« Chronic stress
* Depression
¢ lliness
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Differential environmental regulation of neurogenesis along the septo-temporal
axis of the hippocampus

Arnaud Tanti >>*, Quentin Rainer*P, Frederic Minier°, Alexandre Surget*><, Catherine Belzung>®

TABLE 1.

Summary of the Effects Induced by EE, 4 Weeks Fluoxetine Treatment (20 mglkg, ip) and UCMS on Different Steps of Neurogenesis

ceoe|a,

Neuropharmacology:Volume 63, Issue 3, September 2012, Pages 374-384
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Mesenchymal Stem Cell (MSC) therapy for
Autism Spectrum Disorders?

* Current treatments (behavioral,
pharmacological, nutritional) at best
partially effective

* MSC'’s in theory can both promote
plasticity and reduce inflammatory states

» Shenzhen Beike Bio-Technology Co
(China) completed clinical trial; no results
posted (since 2011)

— See Siniscalco et al., 2012
[//6¥ 8 Semel Institute
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Resveratrol Inhibits the Proliferation of Neural Progenitor
Cells and Hippocampal Neurogenesis™

. piicason. Aug andin revsed form, October 25, 2012 Publshecd, J5C Papers inPres October 26, 2012001 101074/bcM1 12406413
Hee Ra Park’, Kyoung Hye Kong', Byung Pal Yu*, Mark P. Mattson®, and Jaewon Lee

From the y, Colleg A i enter i
P Ne I University, , Republic of Korea, the *Department of Physiology, The University of

Texas Health Science Center at San Antonio, San Antonio, Texas 78229-3900, and the *Laboratory of Neurosciences, National
Institute. i

impaired hippocampal ne d memory acquisition by AMPK activation and suppression of

hi I neurogenesis and cogniti
e DR and exercise, resveratrol can adversely affect neurogenesis and cognition.
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Neuroplasticity is mostly NOT
about growing new neurons!
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THE JOURNAL OF psychiatryonline

NEUROPSYCHIATRY

and Clinical Neurosciences

From: The Dynamic Brain: Neuroplasticity and Mental Health

Estimate % of Gray Matter Volume
neurons ~73%
dendrites
axons

glia ~14%
astrocytes
satellite
oligodendrocytes
1.3%[l] microglia

other ~18%

extracellular space
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‘THE JOURNAL OF sychiatryonline
NEUROPSYCHIATRY L2 e

and Clinical Neurosciences

From: The Dynamic Brain: Neuroplasticity and Mental Health

CMS + Tx

dendritic length

spine density

Exposureof rats o 6 weeks of unpredictable chronic mild siress (CUS; pink) induces uemssm Jike behaviors (e.g., anhedonia,
refrontal cortex (mPFC), including

deanenin is, dendritic length, and it mpared it conttoscontlons (white). Both behavi
and stractural defiie can be eversed by saminitrafion of ammemssams 1) during the inal 2 weeks of CMS (CMS + T; ame) -
Schematc represantaions of mPFC neurons under illust ‘The authors of this
study not were i i ic longth and

Synaptic density underli behavioral recovery.
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‘Current Biology 21, 2109-2114, December 20, 2011 £2011 Elsevier Ltd Allights reserved  DOI 10.1016/j.cub.2011.11.018

Acquiring “the Knowledge”
of London’s Layout
Drives Structural Brain Changes

60|

.40

.20

Gray matter intensity: Means * 2SE

- Elrimet
B 7ime 2

Qualified  Nonqualified  Controls
Trainees.

{V ] Semel Institute

Total training time  38.84 +7.02  35.80 = 10.32
(months)

Training time per  34.56 = 12.40 16.70 = 8.21
week (hours)"
Number of 1564366  260+3.45

appearances®

The groups also differed on the delayed recall of

the Taylor complex figure [F(2,87) = 4.38; p = 0.015], with
qualified trainees being significantly worse at recalling the
complex Figure after 30 min delay than the control

participants (p=001).

Katherine Woollett! and Eleanor A. Maguire™*
“Wellcome Trust Centre for Neuroimaging, Institute of
Neurology, University College London, 12 Queen Square,
London WCTN 3BG, UK
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Figure 2. Reductions in GM volumes in stressed subjects.

Blix E, Perski A, Berglund H, Savic | (2013) Long-Term Occupational Stress Is Associated with Regional Reductions in Brain Tissue Volumes. PLoS

‘ONE 8(6): ¢64065. doi:10.137 1/journal.pone. 0064065
0064065
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Attention Regulation and Monitoring in
Meditation

» Focused attention (FA) versus open
monitoring (OM) practices

[Table 1. Schematic iptions of FA and OM meditatic

FAmeditation _Directing and sustaining attention on a selected object (e.g. breath sensation)
Detecting mind wandering and distractors (e.g. thoughts)
Disengagement of attention from distractors and shifting of attention back to the selected object
Cognitive reappraisal of distractor (e.g. ‘just a thought', ‘it is okay to be distracted')

OM meditation  No explicit focus on objects
Nonreactive meta-cognitive monitoring (e.g. for novices, labeling of experience)
Nonreactive awareness of automatic cognitive and emotion: ons of

al of sensory, percoptual and endogenous stimuli

— Lutz et al 2008
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Decreased
amygdala
response to
negative distractor
sounds with
greater
experience in FA
meditation

% Increase
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OM meditation reduces “elaborative processing”
response to initial distracting material (at T1) and
improves detection of targets at T2
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Neuroplasticity-Based Early Interventions

* Motor training

— Constraint-induced movement therapy (Taub)
[Sterling et al 2013 Pediatrics]

Motivational interventions

— Not yet proven [Tatla et al 2013 AACPDM Rev]

Attention training in reading disability
— Promising, EEG markers [Stevens et al 2013]
Mindfulness training
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Davidson & McEwen 2012

Group difierences in OFC volume'

Larger OFC vlume ——3-

Typcaty dovsoping Prysicaly abusod

Loer OFC volume ——3»
Lamor OFC wolume ——3

Brain-behavior correlations
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Davidson & McEwen 2012
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Amygeala Hppocampus Caudgate

Amygdala volume increases associated with:
* Maternal depression

* Internalizing behavior

*  Anxiety

NATURE NEUROSCIENCE VOLUME 15 | NUMBER 5 | MAY 2012
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Davidson & McEwen 2012

Amygdala gray matter
volume increases from
pre to post 8 weeks of

£ w MBSR was associated
2 . .

5‘% 6o, with decreases in

§2 L perceived stress.
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Change in perceived stress scale score
NATURE NEUROSCIENCE VOLUME 15 | NUMBER 5 | MAY 2012
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Exercise training increases size of hippocampus and
improves memory uAS | Febsy 15,201 | v 106 | na7 | 3017302

Kirk I. Erickson®, Michelle W. Voss"<, Ruchika Shaurya Prakash®, Chandramallika Basak®, Amanda Szabo',
Laura Chaddock®, Jennifer S. Kim®, Susie Heo®, Heloisa Alves™<, Siobhan M. White, Thomas R. Wojcicki
Emily Mailey”, Victoria J. Vieira', Stephen A. Martin’, Brandt D. Pence', Jeffrey A. Woods, Edward McAuley™
and Arthur F. Kramer®<"
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Exercise Improves Executive Function and Achievement and Alters Brain
Activation in Overweight Children: A Randomized, Controlled Trial

Catherine L. Davis Phillip D. Tomporowski, Jennifer E. McDowell,
Medical College of Georgia Benjamin P. Austin, and Patricia H. Miller
[

nivensity of Georgia

Nathan E. Yanasak and Jerry D. Allison
Medical College of Ge

Percent Signal Change
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Improving cognitive functions
Behavioral training approach Neuroscientific approach

Neurofeedback Stimulation

Transcranial magnetic Transcranial electrical
stimulation stimulation

1A
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Expectation
enhanced efficiency of
functions including
neuroplastic changes

and

/

Changes of
cortical aspects

i
!

Changes of
cortical aspects

Expectation: enhanced
efficiency o functions

Changes of

Requirements: active engagement of the subject
efficiency of functions.

Expectation: enhanced
efficiency of functions.

Requirements: no additional engagement
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Please cite this article as: Enriquez-Geppert, S, et al, Boosting brain functions: Improving executive functions with behavioral training,
and Journal of (2013), 10.1016/3ijpsycho.2013.02.001
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THE NEUROSCIENCES AND MUSIC Ill: DISORDERS AND PLASTICITY
Training-induced Neuroplasticity
in Young Children

Gottfried Schlaug,” Marie Forgeard,” Lin Zhu,*
Andrea Norton,* Andrew Norton,* and Ellen Winner®

" o4
2 <
w] B g
© < o2
08 [
s £
2o °
: Al
@ 5
o @
Base line Change over 29 mos.

1 Control M Low Practice ® High Practice

[dF|Semel Institute

‘ennenbaum Center for the Biology o

reati




- - * Priorto age 7
ol e « Note: area 3
o - connects motor,
premotor
cortices

* Practice Groups:
Hi (2-5 hrs/wk)
and Low (1-2
hrs/wk)
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1
Motor chg (non-dom.)
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Neural deficits in children with dyslexia ameliorated
by behavioral remediation: Evidence from
functional MRI

Elise Temple™, Gayle K. Deutsch®, Russell A. Poldrack”, Steven L. Miller', Paula Tallal/**, Michael M. Merzenich/*,
and John D. E. Gabrieli's

-40f &

Change in L. Temporo-Parietal Activation
(Effect Size)

3

10, [0 10 20
Change in Total Language Score

2860-2865 | PNAS | March4,2003 | vol. 100 | no.5

{//eW\| Semel Institute

Tennenbaum Center for the Biology of Creativity

did you hit it to To m?

{//e¥ | Semel

Tennenbaum Center for the Biology of Creativity




Meta-Analysis of Fast Forword

"JOURNAL.CHILD
PSYCHOLOGY xoPSYCHIATRY @

Journal of Child Psychology and Psychiatry 52:3 (2011), pp 224-235 doit10.1111/.1469-7610.2010.02329.x

A systematic meta-analytic review of evidence
for the effectiveness of the ‘Fast ForWord’
language intervention program
Gemma K. Strong,’ Carole J. Torgersonf’ David Torgerson,’ and

Charles Hulme
"University of York, UK; “University of Birmingham, UK
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Strong et al 2011 Findings

» Only 6 studies satisfied criteria to be
included in the meta-analysis

» Results: No significant effect of Fast
ForWord on any outcome measure relative
to active or untreated control groups

* Conclusions: There is no evidence from the
analysis carried out that Fast ForWord is
effective as a treatment for children’s oral
language or reading difficulties
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Scientific Learning replies

Strong et al were overly selective, picking
only 6 out of almost 200 studies

Other studies (dissertations, not RCT’s, or
where groups were not equal at baseline)
may be important

* Implementations were suboptimal in the 6
studies selected

Selected studies did not include newer
(post-2005) innovations in the programs
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ORIGINAL RESEARCH ARTICLE
puo 2013
&

PSYCHOLOGY

Neuroplasticity-based cognitive and linguistic skills
training improves reading and writing skills in college
students

Beth A. Rogowsky, Pericles Papamichalis, Laura Villa, Sabine Heim and Paula Tallal *

GMRT standard score
8 3

106 Group
¥ taining (n1=25)
o @ comparison (1=28)

Time 1 Time 2
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Attention and Working Memory Training

Klingberg et al

Span-board Digit-span

items (max 36)

Semel Institute

Tennenbaum Center for the Biology of Creativity

neuroscience
Increased prefrontal and parietal activity after
training of working memory

Pernille J Olesen, Helena Westerberg & Torkel Klingberg
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WM Training Effect on D1
Dopamine Receptor Binding

. WM change

53 04 05

0.2
D1 BP pre
TRENDS in Cognitive Sciences

0.3 0.
D1 BP post
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oradaring,

| 18Sticcess?

“Cogmed is backed by peer-
reviewed, controlled research
done at leading universities
around the world and is proven to
lead to significant, real life
improvements in 80% of users.”

* http://www.cogmed.com/consumers
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Deciepmentl Pyshiogy

Is Working Memory Training Effective? A Meta-Analytic Review

Monica Melby-Lervig Charles Hulme
University of Oslo University College London and University of Oslo

reliable, short-term improvements - verbal and nonverbal tasks
verbal WM: short-term near-transfer effects not sustained ~9
months

visuospatial WM: modest training effects maybe 5 months

No evidence for generalization to verbal ability, word decoding, or
arithmetic, even immediately after training.

Non-verbal reasoning: small but reliable improvement immediately
after training

Attention (Stroop): small to moderate effect immediately after
training, zero at follow-up
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Memory Training
Engvig et al., 2010

* Method of Loci

— Visualize a series of mental landmarks
(locations on a route)

— Improves serial recall in older adults

— 25 minutes of training, 5 days per week, for 8
weeks

— Yielded significant improvement in source
memory (was word from 1st, 2nd, or 3@ segment
of 15 word list)
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Brain Training Increases Cortical Thickness
K\ A )

¢ NJ S Ny

P-values (uncorrected) Engvig et al 2010

more thickening in training group
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Figure 3.
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* Memory training increases
mean diffusivity and
fractional anisotropy

Possible index of myelin
change
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Efficacy of Meta-Cognitive Therapy for Adult ADHD

FIGURE 2. Meta-Cognitive Therapy Program Sequence

Session 1 Sessions 2-6.
Participants are | | Each session addresses one or more time- and
oriented to: task-management topics, including:

« Methods + Time awareness

(behavioral and | | + Facilitation of task initiation and completion
by dismantling tasks into manageable parts
+ Contingent self-reward

+ Expectations + Scheduling and prioritizin;
(regular and + Maintaining motivation by visualizing
punctual long-term reward
attendance, + Review of traditional cognitive-behavioral
confidentiality)  therapy methods to target depressogenic and

« Program format  anxiogenic automatic thoughts that

undermine effcient self-management
Mary V. Solanto, Ph.D.
David J. Maric, Ph.D.
Jeanette Wasserstein, Ph.D.
Katherine Mitchell, Py..
Howard Abikoff, Ph.D.
Jose Ma. ). Alir, D PH. (27 Semel In

te

ichele D. Kofman, Ph.0. Tennenbaum Center for the Biology of (Am | Psychiatry 2010; 167:958-968),

Sessions 7-9 Sessions 10-11 | | Session 12
« Implementation | | + Planning, + summarize and
and maintenance | | guided b reinforce
of organizational | | flow-charting of | | participants’
systems goals an progress

subcomponents | |+ Highlight areas
for continued
practice/
improvement

+ Provide

participants
with a pithy
summary of
strategies
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/\ BrainPaint®
)

Create your life

The_ BrainPaint
difference

What is
neurofeedback?

Neurofeedback applications

Attention Deficit/Hyperactivity Disorder
(ADHD)

» Epilepsy

» Autism spectrum disorders
* Headaches

* Insomnia

* Anxiety

» Substance abuse

* Traumatic Brain Injury (TBI)
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Some NF Targets

» Sensory Motor Rhythm (SMR)

— Low beta range (12-15 Hz)

— High amplitude at rest (immobility)

— Low amplitude during motor activity

— Reflects “brakes on” (good for ADHD?)
» Theta/Beta Ratio (TBR)

 Slow Cortical Potentials (SCPs)

— Contingent negative variation (CNV) reflects
preparedness to respond

{//eW\| Semel Institute
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Recent reviews of Neurofeedback for ADHD

* Arns et al., 2009
— ES for controlled trials: inattention (d=.81); hyperactivity (d=.
40); impulsivity (d=.69)
— Conclusion: efficacious and specific (Level 5)
* Lofthouse et al., 2012
— 14 studies, 1994-2010
— Most used theta/beta NF
— Effect size d=.69
— Conclusion: probably efficacious
* Loo & Makeig, 2012
— Theta/beta ratio markedly heterogeneous
— Neurofeedback trials lacking adequate placebo controls
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Neurofeedback for autism spectrum
disorders?

9% Appl Psychophysiol Biofeedback (2010) 35:83-105

Table 2 ASD neurofeedback case studies

Author QEEG pattern NF protocol Improvements
Cowan and Markham (1994)  High alpha and theta Suppress 4-10, enhance 16-20  Attention, motor behaviors,
impulsivity, socialization, TOVA
Sichel et al. (1995) High theta, low Beta Suppress theta, enhance SMR  Socialization, self-stim behaviors,
speech
Thompson and Thompson (1995) High thete, low SMR Suppress theta, enhance SMR  Behaviors, social, academic
PAT4
Tbric and Hudspeth (2003) High beta, hypocoherence QEEG based Behavior, sleep, movements
Thompson and Thompson (2003a) High theta, low betwSMR QEEG based; suppress theta,  EEG patters, IQ, social
enhance 13-15 C4 interactions, alertness
Limsila et al. (2004) Not measured HEG frontally Grades
Linden (2004) High beta, high delta, low volage, QEEG based Atention, impulsivity,
abnormal EEG, hypocoherence ‘hyperactivity, EEG pattemns,
communication, socialization
Scolnick (2005) Abnormal patterns EEG based Behaviors

+5 controlled group studies; N = 180 total; level 2 “possibly efficacious™?
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I'1G. 42 —Electric Catfish, Torpedo electricus (Gmelin). Congo River.

Scribonius Largus (the physician of the Roman Emperor Claudius),
[used] a live torpedo fish over the scalp to deliver a strong electric
current [to] relieve a headache.

In the |1th century, Ibn-Sidah, a Muslim physician, suggested using a live
electric catfish for the treatment of epilepsy.

From Brunoni et al., Brain Stimulation 2012
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Journal of Physiology (2000), 521.3, pp.633-639

Excitability changes induced in the human motor cortex by
weak transcranial direct current stimulation

M. A. Nitsche and W. Paulus

MEP size after current stimulation / baseline

1 2 3 4 5 10
Time (min)

Ty semel Institute
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Exp Brain Res (2005) 166: 23-30
DOI 10.1007/500221-005-2334-6

RESEARCH ARTICLE

Felipe Fregni - Paulo S. Boggio - Michael Nitsche
Felix Bermpohl - Andrea Antal - Eva Feredoes

Marco A. Marcolin - Sergio P. Rigonatti
Maria T.A. Silva - Walter Paulus
Alvaro Pascual-Leone

Anodal transcranial direct current stimulation of prefrontal cortex
enhances working memory

Ty semel Institute

Tennenbaum Center for the Biology of Creativity
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Paired associative transcranial magnetic
stimulation (TMS) selectively potentiates

Rost Block connectivity between ventral premotor cortex
(PMv) and primary motor cortex (M)

The effect depends on stimulation order:

Exporiment 1:
Pv-M

s st Bock stimulation of PMv before M1 strengthened the
jrsosing PMv-M| pathway; but repeated stimulation of M1

,,,,,,, before PMv diminished the strength of the PMv—
MI pathway
Change depended on cognitive state at the time
of testing: when tested at rest, paired PMv-M|
stimulation led to an increased inhibitory
Task Block influence of PMv over M1, but when the subject
was tested while engaged in a visuomotor task,
PMv-M| stimulation led to an increased
facilitatory influence of PMv over MI.
Plasticity evolved rapidly, lasted for at least | h,
———————————————— and began to reverse 3 h after intervention
Exporiment 6: AT
PN 1o ook /ﬁﬁ Tosk Block ] Task Bk [ Tosk Bk
S 1 somin” || veomin

Duration

Experiment 3:
BMv-M1 ) Task Block

Exporiment 4:

Exporiment 5.
Ni-piv
L) ) Task Block

Control

Session

. Neurosci, November 30, 2011 - 31(48):17669-17679 Buch etal.  Cortcocortical Associative Plstity Inducion in Humans

[dF | Semel In:

Tennenbaum Center for the Biology of Crea

te

21



* Prediction is difficult, especially
when it comes to the future...

— Attributed (falsely?) to Yogi Berra
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Is the singularity near?

Evolution of Computer Power/Cost Brain Power Equivalen pe 100 of Compu

MIPS per $1000 (1998 Dollars)

uuuuuuu

1940 1960 1980 2000 2020 Year
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Nanobots & Neurodust
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THE
SINGUUARITY

IS
NEAR

RAY
KURZWEIL

The Singularity...will Your experience is
enable us to transcend ultimately up to you, not
our biological limitations the tools.

and amplify our creativity.
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The 90% Solution
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Promoting wellness of mind, brain and
spirit, fostering creativity, and enhancing
social connectedness throughout the
UCLA community.
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JCLA Healthy Campus Initiative’s
MIND WELL program presents:

UCLA Brain Gym:

flex your neurons.

Given recent discoveries showing marked neuroplasticity and research evidence suggesting that
training may change both brain structure and function, our new facility aims to provide UCLA students, staff and
faculty access to emerging cognitive training methods:

brain training personal brain management resources
LUMOSITY SHARP BRAINS
POSIT SCIENCE SUPERMEMO
COGMED

o learn about state-of-the-art brain training methods and tools

® gain hands-on experience with brain-training software and hardware

o interact with knowledgeable “brain trainers” to address individual
goals & optimal use of brain training systems.

HAPPY NEURON
ANTI-AGING GAMES
NEUROBIC

neurofeedback,
EEG, sleep staging 10 schedule an apt, email BrainGymUCLA@gmail.com

with: your name, email, and UCLA status (student/staff/faculty)

ZEO
EMOTIV =+ check our Google Calendar
MYNDPLAY to see our hours of operation for a drop-in session!

Brain image fom Imaging, Randy , PhD and the Laboratory of Neuro Tmaging, “The H 3

CCREATIVE MINDS, UCLATts and Healing,
‘and the CSUN Kinesiology Dept. present...

Creativity + Flow Researcher Panels

Dance + Opera Performances

Creative Arts Therapy Workshops
Sunday April 7, 10am-5¢
Schoenberg Hall, UCLA

FREE for UCLA students, faculty, staff,
lease RSVP: www.UCLArtsandHealing.org; res

gebrain-mind-

wellness

onal braiA-management: -

- y

q@’/n'é—gs.p}aét/ce & theory
gratj\}é. Eas_l:- West medicine

-

UCLA Summer Institute - 2013
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U-Reviews

Academic reviews of well-being apps
University-based, student-faculty partnership
Health/Psych professors provide oversight and didactic

input on science & design issues (reliability, validity,
etc.)

SRP program — students join teams dedicated to
specific app domains

Develop narrative summary and review criteria,
including “snake oil factor”

Examples:

— Brain-Training

— Sleep

— Heart Rate Variability

— Meditation
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Many thanks!

rbilder@mednet.ucla.edu
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