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Neuroplasticity Defined

The ability of the brain to form and
reorganize synaptic connections,
especially in response to learning or
experience or following injury.

Relates to adding or removing connections
in response to development, learning, and

experiences.

Physical and functional adaptation.




Neuroplasticity
A (really) brief history...




Development of the brain
Human brain development

Is a prolonged process compared to non-human
animals

This is particularly true for the childhood and
adolescent phases of development

Possibly related to the complexity of the human
brain relative to other species




Neurocognitive Development Dendritic
branching

Development of
neuroanatomy
reflected in
development of
cognitive abilities




Development of the brain
Human brain development




Neurocognitive Development Dendritic
branching

Changes in grey matter
and white matter that

oCccur in
childhood/adolescence




Neuroplasticity

Pathways — “use ‘em or lose ‘em”










Development of the brain

Human brain development




Mechanisms of Neuroplasticity
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Mechanisms of Neuroplasticity
Neurogenesis




Mechanisms of Neuroplasticity
Synaptogenesis




Mechanisms of Neuroplasticity
Neurodegeneration

Normal “pruning” of unused
connections during developmental
phases

Programmed cell death (apoptosis)
Pruning of neural connections in

states of increased dendritic
sprouting




Mechanisms of Neuroplasticity
Reorganization




Pathways
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Mechanisms of Neuroplasticity
Reorganization




Ladies and Gentlemen — The QLI Orchestra!




Ladies and Gentlemen — The QLI Orchestra!




Ladies and Gentlemen — The QLI Orchestra!

Options?



Options for the Orchestrar

Hire new trombone players.

Change the musical repertoire so that trombones are
not needed.

Let other instruments play the trombone parts.

Teach other musicians in the orchestra to play
trombone.




Options for the Brain?

We can’t put in new brain tissue (yet) after damage.

Change the behavioral/cognitive reperto1re so that
that particular brain function is less/not needed.

Let other functions “fill in” for the missing parts.

Teach other neurons in the brain (typically immediately
adjacent to the damaged area) to replace area.
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Reorganization




Reorganization

Newer data indicate that this can occur at the
macro level (brain regions) including areas more
distant from the impaired area.

Includes contralateral regions as well as areas of
the brain responsible for monitoring (executive
functioning) cognitive activity




Reorganization




Factors affecting neuroplasticity

Positive factors of the organism as a
whole

Health
Sleep

Diet

Exercise




Factors affecting neuroplasticity
Practice, practice, practice




Factors affecting neuroplasticity
Errorless learning

£/

Practice doesn’t

make perfect. Only

perfect practice

makes perfect.

- Vince Lombardi




Neuroplasticity
The “So what” of what we’ve talked about!

£/

We would accomplish

* Lifelong learning/change many more things if

* Body and brain health are not separate we did not think of

J7

. . . th . .bl .
 Through learning and repetition you €M as IMpOssIble

— Vince Lombardi

physically change your brain

* Purposeful practice, effort and time
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Thank you!

Jetft Snell, Ph.D.
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