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No New Neurons?No New Neurons?No New Neurons? Adult Neurogenesis 
occurs in 2 regions

Subventricular zone
Subgranular zone

Neurogenesis = 
production of new neurons

Stem cells grow up to 
become adult neurons

Hippocampus

Memory Centre
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More new neurons in Huntington’s diseaseMore new neurons in Huntington’s disease



Cannabinoid immunostaining

Dividing cells are red
Cannabinoid cells are green

New neurons are born as the brain’s
repair mechanism

Confocal MicroscopyConfocal Microscopy Confocal MicroscopyConfocal Microscopy

Confocal MicroscopyConfocal Microscopy

Correlation between Pathological grade 
and PCNA grade
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As the condition gets worse the brain tries harder to 
fix the problem by increasing brain cell production
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164 normal brains
59 ALZ brains
107 HD brains
Throughout New Zealand
Post-mortem delay  11/2 - 16 hours
Air freighted to Auckland on ice

Alzheimer’s Disease

Normal

Alzheimer’s pathology
Amyloid plaques

FUTURE IMPLICATIONS FOR 
THERAPY



Are their things one can do to increase the amount of 
neurogenesis in the brain without injury, or after injury?

Yes

How exercise alters the brain

Exercise and Neurogenesis How running affects the brain

Adult Neurogenesis 
occurs in 2 regions

Subventricular zone
Subgranular zone

Neurogenesis = 
production of new neurons

Stem cells grow up to 
become adult neurons
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How running affects the brain



Spatial memory
Exercise and Neurogenesis

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

• Proliferation, Neurogenesis 

• Spatial Memory

• Synaptogenesis

How your environment alters the brain

Living environment and neurogenesis

Helzner, E. P. et al. Arch Neurol 2007;64:1749-1754.

Cognitive decline vs leisure activity 



Leisure activity improves brain health

Social Interaction
Physical exercise
Cognitive exercise

London cabbies grow their 
brains by learning new routes

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



Neuron 1 Neuron 2
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Lovers and mad men have such seathing brains...

Lovers and mad men have such seathing brains...

Lovers and mad men have such seathing brains...

Lovers and mad men have such seathing brains...

Living environment and neurogenesis

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

• Cell survival, Neurogenesis 

• Spatial 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 

Exercise....it increases neurogenesis

Change your environment/engage 
in new activities....
It increases synaptic plasticity

Memorize things....it also increases
synaptic plasticity

BRAIN HEALTH in a nutshell

Rodent Rostral Migratory StreamRodent Rostral Migratory Stream
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Olfactory bulb
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