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Abstract

There is increasing evidence from human and animal studies that exercise benefits brain function, and may
delay or prevent the onset of neurodegenerative conditions. In particular, the hippocampus, a brain area
essential for learning and memory, is modulated by exercise training. In rodents, the number of new neurons
in the dentate gyrus of the hippocampus is substantially increased by voluntary wheel running. Enhanced
adult hippocampal neurogenesis is associated with changes in synaptic plasticity, neurotrophins, neuronal
connectivity, spatial navigation and pattern separation ability. Recent research into the underlying
mechanisms indicates that there are factors secreted from peripheral organs, such as muscle, that may play
a role in exercise-induced changes in the brain. We identified lysosomal enzyme Cathepsin B as a novel
myokine that influences hippocampus-dependent memory function. Overall, our research evaluates the
relationship between myokines, adult neurogenesis and memory function and aims to further our
understanding of effects of exercise on the brain.
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Abstract

Ageing is now the main cause of serious illness worldwide, yet its underlying biology remains poorly
understood. Understanding ageing is key to developing effective treatments for late-life disease and
improving late-life health. It is perhaps the most important unanswered question in biomedical science. The
nematode worm Caenorhabditis elegans shows amazing plasticity in ageing. Recent studies of The Worm
have contributed to a new, emerging understanding of the fundamental causes of ageing. According to a
recent prototype paradigm, the process of ageing, including development of its constituent diseases, can
be understood in terms of a relatively small number of general principles of senescent pathophysiology.
Most important among its causes are programmatic mechanisms specified by the normal (wild-type)
genome. The pathogenic effects of normal processes in late life are an evolutionary consequence of an age
decline in the force of natural selection, combined with biological constraint. New work also suggests that
The Worm’s ageing plasticity is, unfortunately, not typical of higher animals. Instead, it may reflect the
presence of semelparous reproductive death, as seen in Pacific salmon, and also of altruistic adaptive
death, as seen in some colonial microbes.
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