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What are we going to learn?

AReview brain development

ADiscuss how important stimulation is to
proper brain development.

ALook at all the challenges that are
affecting brain development today, and
how this directly relates to the trends
that we are seeing Iin society today

ADiscuss how various therapies can help
overcome many of the challenges that
exist today.



Why we chose this seminar topic
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AL 1 Qa LJIBeNdldgifabapriditions are
Increasing at an alarming rate.
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and you will be left behind.



New BrainCoreNeurofeedback Lab at Lif




Early Discovery of Neuroplasticity

A The acceptance that the adult brain
can experience neuroplastic change
IS relatively new.

A Until only recently, it was believed
that the adult brain was hardwired
and unable to restructure itself

A And it was certainly the way of
thinking back in 1958 when Pedro
Bachy-Rita had a stroke



Early Discovery of Neuroplasticity

PedroBachy-Rita had atroke at ageb5

AWasgiven4 weeks of rehab and then
told that he had reachedthaximum
recovery.

AWhen he was released, he was told that
heg 2 dzt $e§ dnxyifurther
Improvement.

AHe was paralyzednd unable tospeak.



Early Discovery of Neuroplasticity

AFortunately for Pedro, his Son Georg
Cc a medical student in Mexiapwas
ignorant about stroke rehab.

AHe thought that his father resembled
an infant, so George provided
stimulation that was consistent with
what an infant receives.

MfterAy G SyasS aAy Tl Y
fully recovered.




Early Discovery of Neuroplasticity

ABecause no imaging was available at the
time, it was assumed that the damage wa:
not significantc regardless, he was
considered a medical marvel.

APedro resumed his prior life, and started
teaching again at age 68.

AAt age 72, Pedro died of a heart attack
while hiking in South America.



Early Discovery of Neuroplasticity

AHis other son, Paula medical
researcherc requested that an
autopsy be done.

AThe autopsy revealed that 97 of the
nerves runnindrom his thecerebral
cortex tohis spinewvere destroyed

AThis was shocking, and his recovery
defied conventional medical thought.



Early Discovery of Neuroplasticity

AHis other son, Paula medical
researcherc requested that an
autopsy be done.

AThe autopsy revealed that 97 of the
nerves runnindrom his thecerebral
cortex tohis spinewvere destroyed

AThis was shocking, and his recovery
defied conventional medical thought.

But this where the story STARTS



Early Discovery of Neuroplasticity

APaul Bacly-Rita shifted his research
following this discovery, and dedicated the
remainder of his life to better understand
neuroscience and how the brain worked.

N AYyOS UKS f10S wmdcn
that the brain is capable of significant
change, regardless of age.



Early Discovery of Neuroplasticity

AWith the appropriatestimulation, the brain
can notonly increase Its existing neural
efficiency, but also recruit entirely different
regions of the brain to overcome damage t
other areas.

AHe created devices that provided sensory
AYVTIF2NXYIOAZ2Y G2 LI
somehow the brain began to interpret that
iInformation.
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BachywA GG Q&4 Ly @Sy

AGlove for Leprosyg regain tactile discrimination

AGlasses for blind peopteallowed them to see
rudimentary images

AA helmet for patients with vestibular damagehis
gave them balance and stabllity




Paul Bacly-Ritag father of Neuroplasticity
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see or hear or feel, but rather lose the connection
between the specialized sense organs and the part of
the braln best able to process that information.
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AHis works highlights the most important
concept of neuroplasticity and brain
development = STIMULATION

Alf you get enough of the right stimulation t
the brain, the brain could figure out how tc
process It.

AThis concept applies to all brains young a
odcé2dz R2y Qu f2aS 0l
new things.
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needs to be applied to the brain



Brain Overview

Three parts of the Brain
1. Brain stem

2. Cerebellum Parts of the Human Brain
3. Cerebrum .. 2

parietal lobe

occipital lobe

cerebellum



Brain Basics

Three Regions of the Brain

ABrain stemc Connects the brain to the spinal
cord. Controls automatic functions such as

breathing, digestion, heart rate and blood
pressure.

ACerebellumcControls coordination and
balance.

ACerebrumg involved with memoryproblem
solving, thinking, and feeling.ontrols
movement.



Brain Overview

The cerebrum has 4 lobes

1.

2
3.
A

Frontal ,
Parts of the Human Brain
. Temporal ——
. . .
Pa”etal trontal lobe parietal lobe
. Occipital

occipital lobe

cerebellum



The brain consists of nerve cells,
and then cells that support nerve
cells.

Neuronsc Brain Cells

AAre highly specialized cells used for communicatir
messages They are théasic working unit of the
brain and nervous system.

ANeurons are involved with informatiomiggeredby
our experiences.

Neuroglial Cellg;

Aprovide support for the neuron

Ahelps maintain the environment

Arecently discovered to play a role in neuroplasticity.



Neurons create an electro -chemical event

Neuronsc Cell body, axon and dendrite.

An electrical signal travels down the axon and causes
release of neurotransmitters from the presynaptic
terminal which have affects on the pesynaptic

receptors.
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2. Postynaptic neuron




Brain Basics T Neuroglial Cells

Neuroglial cellglay an integral role In
supporting neurong 4 types

Fluid-filled cavity =
of the brain or ="

AEpendymak
AOligodendrocytes:
AMicroglial ¢
AAstrocytesc




Brain Basics T Neuroglial Cells

ANeuroglial cells; have 4
main functions:

ATo supply nutrients
and oxygento  zmmmAsT— N/
neurons SB[/ e [

AToinsulate one Ioent e e
neuron from another! 9

ATodestroy pathogensy
and remove dead
neurons

Oligodendrocyte
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ATosurround neurons 3y /5 9
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place Capillary ’ : 'I\k}i I



Brain Information

AEstimated that there are 86 billion
neurons In the brain, and at least an
equal amount of neuroglial cells.

A97% of all these neurons are created
while in uterostarting at day 18.

AThese 86 billion neurons form over 5
trillion connections; or synapses to
one another.

A83% of those synapses are formed
within the first 2 years of life.



Cellular Composition of the Brain

Ad2 KA US i¥rhostly Comrisedf fat in the
form of myelinated celbxons.

Ad DNJ & & tollactonNgf neuron cell bodies,

axon terminals and unmyelinated axons in the
brain

White matter

White matter

Gray matter




Brain Development Overview

Looking at how the brain develops
will help us understand how
neuroplasticity works



Early Brain Growth - Neurogenesis

Populating the
brain with
neurons




Early Brain Growth

AThe human brain goes
through a period of
explosive growtlwhile in
utero ¢ beginning just 18
days after fertilization.

A97% of 86 billions cells in the'" N
adult brain were created \ \‘
before birth SE .

AAt its peak development, the
brain Is creating 250t 1
million neurons per minute




Early Brain Growth

AAfter birth, the first few years of life are a
discovery period.

AThose neurons created while in utero are lying
around waiting to be connected to one anothe!

AThese connections form networks in response
the stimulation that you receive.
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Newborn 1 Month 9 Months 2 Years



Brain Development; Neuroplasticity

Increasing networks

ANeurogenesiss the process of creating new
neurons¢ most of this occurs In utero.

ASynaptogenesig creation of new connections
between neurons.

Decreasing Networks

ASynaptic Pruning Elimination of undesired or
obsolete networks.

All of these processes are types of Neuroplastic

Goal Is It to Improve efficiency based on deman



Brain Development; Concepts to

Understand

The majority of neuroplastic changjeat occurs

after birth involves changes to existing neurons.

Alncreasing synapses

Alncreasing post synaptic receptors

Alncreasing the amount of Neurotransmitters released

Alncreasing the thickness of the myelin sheath

These changes are often the result of repeated
stimulation that you receive, and represent an attempt
by the brain to be more efficient at handling the
sustained demand that this repeated stimulation
provides.

These changes form networks_that grow in response ¢
the stimulation you da& 2 NJ R:2efeivé!




Understanding Critical Periods

AThere is a fundamental difference
between younger brains and older
brains.

AAKS AYyTI yu - geRignenK
tof SII N2 ¢ KS NBdinas 0
designed tgerform.

AThis is why children learn faster than
adults.



Understanding Critical Periods

¢KAa Aa fINBSf& RdzS
development.

Afaz OFffSR a5S0Sft :
AThe brain is programmed to develop at

certain times, and stimulation will have a
greater effect on the brain during this time

Critical Period
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Early Brain Growth

ACritical periods of development are
seen In all species, and they often close
early in life.

AGeeseK I @S | & O NaetweerO |
13 and 16hours oftheir life when they

will bond to the central figure present in
its life.
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Early Brain Growth

AReceiving stimulation during critical periods of
development is crucial for brain development

AlLong understood t
have critical perioc

nat sight, hearing and speec
s of development.

ABut recent researc

N suggests that critical periot

2 T RS@SfZLJYS)fu SEAA&Q
St f a4 FT2NI aSY2UA2YyL

ALT F LILINBLINAF UGS auouAYdz
childhood, thenless of this development occurs

AThe scary partof thissii K| & @& A & & dzS
present themselves until adolescenegelO years
AFTER that critical period has closed!




Early Brain Growth

After birth:

AThe main event from a
neurological i
perspective IS neurons
connecting to other
neurons.

AThis is called i
Synaptogenesig and ’ SighaA”
this is what is mostly
occurring during the
first few years of life.




Early Brain Growth

A83% of synaptogenesis occurs after birth,
and with majority of this occurring betwee
0-2 years.

AAt its peak, 40,000 synapses created evel
secondc 5 trillion In the adult brain

ASomeneuronscan connect with 200,000
other neurons | [

Newborn 1 Month 9 Months 2 Years



Early Brain Growth

AConnections between
neurons occurs when
stimulation is provided.

ARepeated stimulation will =
Increase the connections
and begin to form ) el
rudimentary networks that ek
are expanded throughout K= |
lifel adzaS A0 2 v o o {

AThese connections are
strengthened the more they
are utilized.
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The repeated stimulation
Increases efficiency




Early Brain Growth

ADifferent stimulation is essentifbr maximal
brain development.

Adt KeaAaAOolt {GAYdz | GA2Yy
physical objects that can contribute to proper
brain development Legos, Blocks, etc.

Ad{ 20AFft {OAYdA I GA2YVE
and adults that can help that child
communicate, get along with others and gain
self confidence.

All of these contribute to proper brain
development.



Key Point

AStimulation Drives Neuroplastic Change

AWhen excessive stimulation is placed on
the brain, the brain will attempt to
Increase Its efficiency at being able to
better handle that stimulation.

Alt will restructure itself so that that |
neurological event can happen more eas
In the future.

AMost of this neuroplastic change involves
remodeling existing neurons, not creating
new neurons.



Competitive Elimination

Another way to improve
network efficiency it to
eliminate obsolete synapses,
neurons and networks

AThis is callegdynaptic pruning

AThis can be selective disuse, ol
the result of damage or Injung A

ASometimes referenced as B |
GOZ2YLISUAUAGS SEtEAYAYLI (

AAlso been referred to
45 NBAYAAY Ay 2dzNJ 6 NJ




Competitive Elimination

2 Sffx &2dz aSST b2NXZ
buffalo can only move as fast as the slowest
odzZFFILE2d ' YR gKSY (K
slowest and weakest ones at the back that ar
killed first. This natural selection is good for tf
herd as a whole, because the general speed
and health of the whole group keeps improvin
by the regular killing of the weakest members
In much the same way, the human brain can
only operate as fast as the slowest brain cells
Now, as we know, excessive intake of alcohol
kills brain cells. But naturally, it attacks the
slowest and weakest brain cells first. In this
way, regular consumption of beer eliminates
the weaker brain cells, making the brain a
faster and more efficient machine.

And that, Norm, is why you always feel smartt
after a few beers.



We make many more synapses early in life
than we will need during our adult life. We
eventually will prune these away.

36 weeks
gestation

Newborn 3 months 6 months 2 years 4 years 6 years

Pruning is also the process that removes
faulty or damaged neural connections.



The Adolescent Brain

A After the first years of explosive

growth, adolescence is the next

stage of brain development.
Aa!'asS AG 2N [2aS A0¢E
A&l aSR Yy Sditen2 NJ a ¢

develop thicker myelin layers so

that the brain can communicate

faster.
Aa[ 2a0¢ 0FFY 20N NHzy SR £
A This process is essentially

remodeling the brain based on
the demand that it has received.




