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The benefits of exercise on learning and memory processes in the hippocampus are not fully
understood. We used DNA microarrays to assess whether exercise affects hippocampal gene
expression in a group of mice artificially selected for increased voluntary wheel running. Selected
mice (SEL) and also non-selected, randomly bred control animals (CON), all 5-6 weeks old, were
assigned into exercise groups (individual cages with wheels, SEL+, n=20 & CON+, n=12) or
sedentary groups (individual cages without wheels, SEL-, n=24 & CON-, n=24). Animals were
sampled after 0 and 5 weeks of exercise. Hippocampus tissue was stored in RNAlater
preservative (Ambion) at –20oC. Atlas Mouse 1.2 nylon expression arrays (BD Clontech, UK)
were used to assess gene expression. All reagents and protocols for RNA extraction and 32P-labelled
array-specific cDNA probe synthesis were supplied and arrays were digitised and analysed using
GeneSpring software (Silicon Genetics). Specific genes of interest were further probed using
northern blots. Open-field tests were performed to investigate habituation, as a simple measure of
non-associative learning and medium-term memory, and locomotor activity.
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was, however, associated
with impaired memory retention in the open-field test and alterations in patterns of gene expression,
including substantial up-regulation in the expression of 5-HT receptors 2c and 3. Previous studies
show that removal or inhibition of these genes is correlated with facilitating locomotor and
exploratory activity, and with improved memory retention and learning. Our results suggest that the
level of physical activity can influence the expression of genes associated with learning and
memory.
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