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Astroglial protein dynamics reflected in an age-dependent manner
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Abstract:
One of the significant hallmarks of aging in humans is a reduction in cognitive ability and memory
formation processes thought to be a consequence of progressive synaptic loss. As synaptic integrity is
also affected by changes in the neuroprotective abilities of astrocyte, these changes in turn affect
synaptic function, such as the modulation of synaptic transmission by regulation of neurotransmitter
levels at the tripartite synapse important for memory formation. Astrocytes are highly adaptive to the
changes in their environment as part of their role in maintaining homeostasis. In how far astrocytes
adapt during aging and influence neuronal function and synaptic activity is only poorly understood.
Thus, we developed tools to investigate age-dependent changes in the astrocytic morphology in the
hippocampus region and in protein translation rates in the mouse brain that might contribute to an
understanding of astrocytic physiology in aging. The results revealed that protein translation rates of
astrocytes in old mice are significantly higher compared to young mice. In addition, the morphology of
astrocytes in aged mice are shrunken compared to young mice in the CA1 and DG regions of
hippocampus, which may result in loss of synaptic support by astrocytes. Therefore, we explored agerelated changes in the expression and downstream signalling pathways of key astrocytic and synaptic
proteins being involved in tripartite synapse function. Results exhibited a downregulation of neuronal
(synaptic) proteins in aged mice cortices compared to young mice. Taken together, these results
improve the knowledge of age-dependent alterations in astrocyte protein dynamics.

