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Kanani Miyamoto Jeff Leake Britta Harbury
Artist, Instructor at Artist, Instructor at Undergraduate
PNCA, Pacific University, PCC Portland State University Portland State University

Board Member, NW Noggin Co-Founder, NW Noggin Volunteer, NW Noggin
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Arts integrated neuroscience
outreach for K-12 & community
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What you do
has relevance
GO PLACES




We all pay for research



Greater understanding
More support for research
Increased participation
Less confirmation bias
New directions

FUN!




BUILD NEW
CONNECTIONS -

Academic priority K-12, urban/rural communities, tribal majority schools

— Not always well-funded, or valued, often ignored, subjected to standardized testing that primarily benefits others.
Complex brain development underway, unacknowledged diversity, racism, bias, police brutality, mental health,...

Young graduate researchers, undergraduates (PSU, OHSU,...)

— How does my research relate to the world? How can | explain it? Where can | go from here?
Houseless youth (p:ear), incarcerated youth (MacLaren/Coffee Creek Correctional Facilities)

“It’s like people see me as an object, not as a human being” T‘ — )

Artists: Painters, Dancers, Storytellers, Musicians, Poets ' y » ‘

— How does my work relate to other fields? How do | connect with new audiences? .’ N r\J

— How is my practice influenced and enriched by discoveries about the brain?
Community organizations

— TRIO, Area Health Education Centers (AHECs)
Area businesses (BioGift, Intel, Fort George, Floyds/Street 14, Hospitals)

— How can we better connect with everyone in our community? ‘
Members of the public ,

— Why are my taxes spent on research? Art? What are we discovering? Making? you I I g O -




Alliance High School
Portland, Oregon
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Noggin + TRIO
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N.W. Noggin
@NWNoggin

“What causes that feeling of #paralysis as you’re
falling asleep? Does #daylightsavingstime affect sleep?
Why is #sleep important for #brains? What brings on
#nightmares?”

#nwnoggin @ #astoriaoregon high school @ & & @&
¥ nwnoggin.org/event/noggins-... Q N.W.Noggin
@ oggin

#outreach #allvolunteer ¢

#preK today & &

“I saw #mycelium in the forest and it looks like #brain
cells &1 | think my #brain learns through stories” %
DB E Yes @

Some of the deepest insights and questions from

N.W. Noggin
@NWNoggin

“Can you get a #concussion in your
#entericnervoussystem or #microbiome? Is the #brain
like a computer? What part of the brain is involved
w/#rhythm & making your foot tap? Do you ever see a
brain that’s smooth?”

- N.W. Noggin
g @NWNoggin
|
“Does #alcoholism run in families? How does smoking
cigarettes affect the brain? What about #cannabis?
What happens in your #brain if you have #ADHD?

#DID? Why are drugs more dangerous for kids?”

GREAT QUESTIONS @ Seaside Middle School “2 #%

#nwnoggin #oregoncoast gJ (G, & ¢ nwnoggin.org/event/noggins-...
nwnoggin.org/event/noggins-... : )
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Why art & brains..? etz B
« Motivation, engagement, empathy Ve 1T (LA
* Exploration, creativity, INNOVATION
Personal relevance of STEAM material

/ ’ .ﬁ;i NW Noggln

WNoggin



HOMELESSNESS
& THE BRAIN

STREET KIDS
ART

NEURO-
SCIENCE

=
p:ear mentor gallery
338 NW 6th Ave

nwnoggin.org pearmentor.org

Researchers
= E A0
Clinicians we areal
Policy makers Connected ~
Houseless youth




Rural Outreach
TO GO PLACES!

Siletz, Amity &
Willamina, OR
Pop: 4,000

La Grande, OR
Pop: 13,000

Meservy

Meadows, Heppner & lone, OR
OR Pop: Pop: 1,240
~40



— Youth get visual,
hands-on experience
with the brain

S NW Noggin, a neuroscience outreach

4, | nonprofit, reached out to youth at MacLaren
Youth Correctional Facility this week to teach
about brain development.

@ Lindsay Keefer on January 24, 2019
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MacLaren Youth Correctional Facility
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Oregon Mental Health Statistics

*51st in prevalence of mental iliness
*17.57% of youth (12-17) reported at least one major

depressive episode in the past year
51st in the country

*13.1% of youth reported having a severe depressive

episode in the past year
* 48th in the country

*4.65% of youth reported having a substance use
disorder in the past year

*But, only 9.81% of students identified with emotional
disturbance identified for and IEP



Mental health issues affect
every student in Oregon, either
directly or indirectly



Keys to Self-Advocacy

‘Understand Yourself
« Understand the disorder they have been diagnosed
with
* Understanding their personal needs when living
with their disorder
*Understand Your Rights
Communicate with other members of your

community
*Be able to take leadership in their community



Neuroscience and Self-Advocacy

*Mental ilinesses have neurophysiological

connections
* Where medication regimens come from

*The United States mental healthcare system relies
heavily on use of medications

*There is power Iin understanding the biological
underpinnings of one’s diagnosis



Example: Bipolar Disorder Symptoms

Affects frontal lobe, basal ganglia
 Involved with behavior, emotions, reactions,

motivation

*Also affects cerebellum, hippocampus
* Involved with memory, motor skills

*Bipolar disorder affects emotional well-being as
well as memory function

 Many people are not told upon diagnosis that
bipolar disorder affects memory



Example: Bipolar Disorder Medications

Lithium
» Reduces excitatory neurotransmitters, increases inhibitory
neurotransmitters
» Can cause cognitive slowing, emotional numbness
* Dopamine is involved with motor function
* Tremors are a common side effect

*Atypical Antipsychotics
» Blocks dopamine, inhibits norepinephrine release, activates serotonin
receptors
» Blocking dopamine causes muscle issues, some of which can be
permanent
* Inhibiting norepinephrine release can improve anxiety

» Activating serotonin receptors can improve mood
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Turner Elementary, DC



And also, in the U.S., to Capitol Hill
More connections: Congressional office visits
Congressional Neuroscience’{STEAM briefing

“Bipartisan”
- neuron
O, P
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Research should mform policy |



The neuron

nwnoggin.org

Dendrites

Pipe cleaner brain cells!




Making a pipe cleaner neuron...

SYNAPSE | | Dendrite

1. Start with a good amount of (colorful) pipe cleaners, | have 20 here.

Axon
b 'a Terminal

2. Create the soma or cell body by linking several pipe cleaner hoops together. “¥ Neurotransmitter

o RS Ak YRE ; Axon 0 239
el TS S )""  Dendrite <
o ‘ . e oo ) .. ‘ B ! ' SYNAPSE ;
Attach dendrltes to your soma by wrapping them around the soma pipe cleaners. e o

f / % ; Neuron1 ' 7 R a0 ‘

Attach axon terminals to the other end of your axon. : et e : : St Lo 1-". .'-"., i

. MAKE CONNECTIONS

(%5 MAKEART B

6. Create a nucleus for your soma by wrapping two pipe cleaners around each other.
Attach your nucleus inside your soma. You have a neuron!
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Neurons are a type of brain cell

The majority of neurons share some basic features

Dendrites AXon (Carries electric message)

(Receive input from
other neurons at gaps
called synapses)

Cell Body

(or Soma, location of
nucleus and cell DNA)

Found Obiject Brain Cells



Take a look around you, what things do you see that share those structures?
Ny i E R SR ¢

Axon Terminals

Axon

Can you construct a neuron out of IR\ e

things that you find? VRS . ] e ’,’*
What things for you represent the ¥ | ¢ BN b=
function of a neuron? Or the function § \4
of specific parts of a neuron? Do those )\ g

(™ ) :} ‘; Node of gy ” ,j'
things have personal meaning, or say P R N R V

something about you?



Dendrites

Soma
(Cell Body)

How does the brain react to trauma?

What in our brain makes us bored?

How does our brain know what’s bad for us besides
using common sense?

What happens when the fusiform gyrus is damaged?
Is synaesthesia linked to a certain part of the brain?
Where in the brain are memories kept?

How does the brain remember taste? Like when you
eat something, how does your brain remember which
tasteitis?

How do we remember sound?

Why do we sleep and dream?

How does the brain react to addictions?

How much memory does your brain have? “I'll forget
where my phone is, but then I’ll remember some
random crap from when | was 6, which isn’t fair
because | don’t care about when | was 6.”

Why do some people agree on the same things but

N

disagree on other thing:

Is it possible that your brain may interpret colors
differently than other people?

What are dreams and why to we have them?

Why are there so many different ways that people

cope?
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Axon
: Axon terminals
(rolled up shrimp (tuna jigs)
netting) Ll
o ligging s a type of fishlng
= where your boat stays'in place,
5 or slowly drifts, while the Ilneis -
: Yy X % jerked up and down to lmltate &
P ~the swimming pf nrév
<l ; i “,.; 2 anregontuM
5 3 s ' . ligsare primarily
& : N .used for tmlllnl,
Cell Body ~

(lure for salmon

trolling)

-,,' i

Déndrites’
(tuna jigs)

#ishowusyourbraincell




ANY BRAIN CELLS
Glial cells

Pyramidal neurons
Photoreceptors
Inner hair cells
Nociceptors
Rhomblc I|p neurons

Y.
”Every ammal has
enough brams to'tan

own hlde ,k . 5



tishowusyourbraincell



Dracunculus, Vulgaris dendrites

Smells like rotting flesh "
Or...retinal 1?
Pollinated by flies r...retinal cone ce

Membranous disks Outer segment

(sites of photopigment)

Inner segment
- ’ -




Neuron from the coat rack
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Taste
afferent

Taste afferents

are arranged like
sections of an

in taste buds on your
tongue, with tiny
microvilli poking out
of taste pores for
detecting chemicals
(tastants) in food.

?#shous%urbramcelj‘
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s owusyourbramcell




#showusyourbraii

Neurotransmitter

Dendrites -
Nodes of Ranvier j A

Myelin

Axon hillock

Dendrites

. ‘ Axon terminals |
#showusyourbraincell jwnoggin.org T

#showusyourbramcell



By Leigh Wilson
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Nucleus

“from a walk in the woods”
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You can fi nd neurons everywhere|

. Receive mput from .
i other neurons at gaps g
called synapses

Carries electric message ' j
(actlon potentlaI') |

s Cell body Important for ceII upkeep,
{iSor 3., ) Location of nucleus and DNA
Bkt TR S B XV, G



Make your own — AND SHARE! .=

4 \ Axon |

terminals |

1 oy
LR ! |
PN |t
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Neuron

By Leigh Wilson
\

Myelin
sheath

(Cell Body) “‘
JAFFA CAKES! |

Synaptic
terminals

Dendrites

Node of ‘
Ranvier

##showusyourbraincell

#showusyourbraincell



TODAY: Neuron gel prints

1

to it (you want a thin even layer of ink, too much (th

ink will not work as well)

Place your paper face down on top of the plate, 5. Carefully remove the plants from the
apply pressure with your bar

your hands if don’t have one

- NEURON GELATIN

“» PRINTS

© @nwnoggin

@nwnoggin

Objective

Students will leam about the form and function of neurons through a simple printmaking process.

Introduction
Prior to the project discuss what a neuron is and its basic functional parts followed by a discussion of why
plants and neurons might have similar forms. Take a look at the many different forms of neurons.

Materials

Gelatin slabs, or Gelli plates

Block printing ink (water soluble is best)

Printing paper (printmaking paper works best but drawing paper will do as well) Plant material (smaller
plants work best)

Ink roller (Brayer) Barren

Making a neuron gelatin print

Take your gelatin slab or Gelli plate and roll ink on 2. Place plants on the plate in a neuron like pattern

wner and smaller plants work better)

ot press with you'll notice that i

pressions of th

pply a good deal of pressed in to the



