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Adult hippocampal neurogenesis

“Once the development was
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and regeneration of the axons
and dendrites dried up
irrevocably. Everything may
die, nothing may be
regenerated.”
–S. Ramón y Cajal
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Are other mechanisms at work?

Affects neurogenesis Off-target effects

Exercise Spine density
Synaptic proteins
Glutamate receptors

Stress/Corticosterone Dendrites/spines
GR/MR expression

Environmental Enrichment Dendrites/spines
BDNF

MAM General health
Locomotor activity

Imipramine Dendrites/synapses

Fluoxetine Dendrites/spines

Irradiation NMDA receptors
Inflammation/vasculature
DNA damage



Age and spatial memory
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Systematic review and meta-analysis

Records identified
and screened

(n = 990)

Records excluded
because data unavailable

or studies not relevant
(n = 975)

Excluded because of:
missing control group

(n =1)
overplotting of data points

(n = 1)
strong neurogenesis x
condition interaction

(n = 2)

Full text articles
assessed for eligibility

(n = 15)

Articles included 
in meta-analysis

(n = 11)



Systematic review and meta-analysis

PMID Species Condition Behavioural test

24582851 Rat (Wistar) CB1 agonist MWM
20133882 Mouse (C57BL/6) Exercise Pattern separation
23567812 Rat (Wistar) Ethanol OF/Locomotion
19452518 Mouse (C57BL/6) Exercise OF/ LDB
11005874 Rat (SD) Stress MWM
20875841 Mouse (C57BL/6) Enrichment FST
12640670 Rat (F344) Age MWM
19100662 Rat (DA) Age MWM (latency)
17587610 Canine Antiox + Enrich Reversal + spatial errors
22795793 Rat (F344) Enrichment MWM
23078985 Rat (F344) Exercise MWM
23643842 Mouse (C57BL/6) Down’s + Choline MWM



Meta-analysis: effect of other mechanisms

Treatment Behaviour

Neurogenesis

Overall estimate:
(p < 0.0001)
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Meta-analysis: effect of neurogenesis

Treatment Behaviour

Neurogenesis

Overall estimate:
(p = 0.128)
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A more complex experiment

Condition Neurogenesis Behaviour

Control Baseline Baseline

Exercise ↑ ↑

Exercise + CORT ↔ ↔
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A more complex experiment: simulation study
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More complex experiments
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Conclusions

• Graphical models are useful to describe and test relationships in
the data.

• Most studies provide no evidence for a causal neurogenesis–
behaviour relationship because of

1. inferential leaps that are unsupported by the data, and
2. other mechanisms that are known to exist and can explain the

results.

• Data underlying conclusions are unavailable.
• Neurogenesis has limited involvement in behaviour.
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