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Wolfram syndrome is an early onset genetic disease (1/180,000) featuring diabetes
mellitus and optic neuropathy, associated to mutations in the WFS1 gene. Wfs1-/-
mouse model shows pancreatic beta cell atrophy, but its visual performance has not
been investigated, prompting us to study its visual function and histopathology of
the retina and optic nerve. Electroretinogram and visual evoked potentials (VEPSs)
were performed in Wfs1-/- and Wfs1+/+ mice at 3, 6, 9 and 12 months of age. Fundi
were pictured with Micron III apparatus. Retinal ganglion cell (RGC) abundance
was determined from Brn3a immunolabeling of retinal sections. RGC axonal loss
was quantified by electron microscopy in transversal optic nerve sections.
Endoplasmic reticulum stress was assessed using immunoglobulin binding protein
(BiP), protein disulfide isomerase (PDI) and inositol-requiring enzyme 1 alpha
(Irela) markers. Electroretinograms amplitudes were slightly reduced and latencies
increased with time in Wfs1-/- mice. Similarly, VEPs showed decreased N+P
amplitudes and increased N-wave latency. Analysis of unfolded protein response
signaling revealed an activation of endoplasmic reticulum stress in Wfs1-/- mutant
mouse retinas. Altogether, progressive VEPs alterations with minimal neuronal cell
loss suggest functional alteration of the action potential in the Wfs1-/- optic
pathways.
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