
Review

Gliaeneuron interactions in the mammalian retina

Elena Vecino a, *, 1, 2, F.David Rodriguez b, 1, Noelia Ruzafa a, 1, 2, Xandra Pereiro a, 1, 2,
Sansar C. Sharma c, d, 1

a Department of Cell Biology and Histology, University of the Basque Country UPV/EHU, Leioa 48940, Vizcaya, Spain
b Department of Biochemistry and Molecular Biology, E-37007, University of Salamanca, Salamanca, Spain
c Department of Ophthalmology, Cell Biology and Anatomy, New York Medical College, Valhalla, NY 10595, USA
d IKERBASQUE, Basque Foundation for Science at Dept. Cell Biology and Histology, UPV/EHU, Spain

a r t i c l e i n f o

Article history:
Received 30 January 2015
Received in revised form
18 May 2015
Accepted 2 June 2015
Available online 23 June 2015

Keywords:
Retina
Neurons
Glial cells

a b s t r a c t

The mammalian retina provides an excellent opportunity to study gliaeneuron interactions and the
interactions of glia with blood vessels. Three main types of glial cells are found in the mammalian retina
that serve to maintain retinal homeostasis: astrocytes, Müller cells and resident microglia. Müller cells,
astrocytes and microglia not only provide structural support but they are also involved in metabolism,
the phagocytosis of neuronal debris, the release of certain transmitters and trophic factors and Kþ up-
take. Astrocytes are mostly located in the nerve fibre layer and they accompany the blood vessels in the
inner nuclear layer. Indeed, like Müller cells, astrocytic processes cover the blood vessels forming the
retinal blood barrier and they fulfil a significant role in ion homeostasis. Among other activities, microglia
can be stimulated to fulfil a macrophage function, as well as to interact with other glial cells and neurons
by secreting growth factors. This review summarizes the main functional relationships between retinal
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glial cells and neurons, presenting a general picture of the retina recently modified based on experi-
mental observations. The preferential involvement of the distinct glia cells in terms of the activity in the
retina is discussed, for example, while Müller cells may serve as progenitors of retinal neurons, astrocytes
and microglia are responsible for synaptic pruning. Since different types of glia participate together in
certain activities in the retina, it is imperative to explore the order of redundancy and to explore the
heterogeneity among these cells. Recent studies revealed the association of glia cell heterogeneity with
specific functions. Finally, the neuroprotective effects of glia on photoreceptors and ganglion cells under
normal and adverse conditions will also be explored.
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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