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New Nerve Cells
for the Adult Brain

Contrary to dogma, the buman brain does produce
new nerve cells in adulthood. Can our newfound capacity lead
to better treatments for neurological diseases?
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Huntington’s Disease

Onset approx. 40 years of age

Characterised by:
Involuntary mevements — charea, athetosis

Cognitive decline and emotional disturbances
(Often precedes motor symptoms by some years)

15 year progression to incapacitation

More new neurons in Huntington’s disease

Normal Grade 1 Grade 2 Grade 3




New neurons are born as the brain’s
repair mechanism

Cannabinoid immunostaining

Dividing cells are red
Cannabinoid cells are green

Correlation between Pathological grade
and PCNA grade

PCNA Grade
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As the condition gets worse the brain tries harder to
fix the problem by increasing brain cell production




The Neurological Foundation of New
Zealand Human Brain Bank

» Huntington’s Disease
164 normal brains

> Parkinson’s Disease 59 ALZ brains
N 5 » A 107 HD brains
> Alzheimer’s Disease Throughout New Zealand

Y H Post-mortem delay 112 - 16 hours
- Epl |EpSy Air freighted to Auckland on ice
> Motor Neuron Disease

» Schizophrenia
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Ronald Ri has survived bullets and cancer, but

now he forthrightly faces his toughest foe: Alzheimer's

AlZheimer’s pathology
Amyloid plagues

Normal

FUTURE IMPLICATIONS FOR
THERAPY
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Avre their things one can do to increase the amount of
neurogenesis in the brain without injury, or after injury?

How exercise alters the brain

Exercise and Neurogenesis How running affects the brain

—a— Short-term runner
—0— Long-term runner
—m— Extended runner
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Adult Neurogenesis How running affects the brain
occurs in 2 regions ; Subegendymal ayer

Subventricular zone

Subgranular zone

Neurogenesis =
production of new neurons

emory and learning centres

t

Stem cells grow up to
become adult neurons

New neurons in

Non runner Short runner Long runner




Exercise and Neurogenesis
Spatial memory

 Proliferation, Neurogenesis
« Spatial Memory

« Synaptogenesis

Van Praag et al., 1999a, 1999b,

How your environment alters the brain

“Something’s just not right—our air is clean, our water is
pure, we all get plenty of exeicise, everything we eat is organic and
free-range, and yet nobody lives past thirty.”

Cogpnitive decline vs leisure activity

Living environment and neurogenesis

High lefsure activity rate/
high cognitive reserve

Low leisune activity ratal
low cognitive reserve

Seore at
diagnosis visit

Composite Cognitive Test Score

ARCHIVES OF

NEUROLOGY




Leisure activity improves brain health London cabbies grow their
brains by learning new routes

Social Interaction
Physical exercise
Cognitive exercise

400 routes must be stored in their memory

Leisure activity improves brain health

Social Interaction
Visiting friends
Meeting new people
Doing group activities

Physical exercise
Running/walking
Cycling
Swimming
(enough to increase cardiovascular output)

Cognitive exercise
Memory exercises
Puzzles, crosswords, sodoku
brain teasers
Museums

Synapses are cell to cell contacts

Synapses are for memory production




Lovers and mad men have such seathing brains...
w Lovers and mad men have such seathing brains...
Lovers and mad men have such seathing brains... \
% « Cell survival, Neurogenesis

w Lovers and mad men have such seathing brains...

Living environment and neurogenesis

* Spatial memory

Kempermann et al., 1997, Nilsson et al., 1999

Leisure activity improves brain health BRAIN HEALTH in a nutshell

Social Interaction
Visiting friends
Exercise....it increases neurogenesis
Doing group activities .
g group Change your environment/engage
in new activities....

Physical exercise It increases synaptic plasticity

Running/walking

Cycling

Swimming

(enough to increase cardiovascular output)

Memorize things....it also increases
synaptic plasticity

Cognitive exercise
Memory exercises
Puzzles, crosswords, sodoku
Brain teasers

Rodent Rostral Migratory Stream
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