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Retinal detachment induces Muller glia cell (MC) hypertrophy. Structural and
immunolabeling data suggest a prominent role for the intermediate filament cytoskeleton
in this process. There also may be a relationship between MC hypertrophy and neuronal
remodeling after detachment. Here we studied both of these events after detachment in
wild-type C57Bl/6J mice and mice deficient in the intermediate filament proteins GFAP
and vimentin (GFAP-/-vim-/-). The retinas were harvested at 7 or 28 days post-
detachment. Immunohistochemistry was performed using antibodies labeling both glial
and neuronal cell types. Images were collected by confocal microscopy. MC hypertrophy
following detachment was greatly inhibited in the GFAP-/-vim-/- mice. Anti-S100
labeling revealed abnormal MC morphology in the attached GFAP-/-vim-/- retina, which
was exaggerated after detachment. Extensive neuronal remodeling occurred in both
GFAP-/-vim-/- and wild-type animals. However, ganglion cell reactivity, identified by
anti-neurofilament labeling, was greatly exaggerated in areas showing damaged MC
endfeet. It has already been demonstrated that MC endfeet are more fragile in this strain
of mice (Lundkvist, et al. JCS 117, 3481-3488). These results demonstrate the importance
of GFAP and vimentin to the hypertrophy of MC after retinal injury and suggests that
MC play an important role in regulating ganglion cell remodeling.
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