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Background: Diabetic retinopathy affects retinal ganglion cells 

(RGCs) and glial cells. The mechanisms of development of diabetic 

retinopathy are still unclear. Some studies have suggested a role for 

polysialylated neural cell adhesion molecule (PSA-NCAM) in the 

survival of RGCs [1]. PSA-NCAM belongs to the immunoglobulin 

superfamily of adhesion molecules. It is abundantly expressed by 

astrocytes and Müller cells in the adult retina in close proximity to 

RGCs. 

Objectives: The aim of this study was to investigate whether or not 

diabetic retinopathy is associated with alterations in PSA-NCAM 

expression in the adult mouse retina. 

Methods: Diabetes was induced in 2.5-months-old Swiss Webster 

mice by intraperitoneal injection of streptozotocin. Examination of the 

proteins of interest in the retinas from diabetic mice at 2 months after 

induction was performed using immunohistochemistry and western 

blot analysis. 

Results: In diabetic mice, a considerable reduction in RGC density 

was observed. The reduced density of RGC was associated with a 

redistribution of PSA-NCAM. PSA-NCAM immunoreactivity was 

diminished in the inner part of the retina where RGCs are located, 

and enhanced in the outer layers of the retina. Previous studies have 

shown that matrix metalloproteinase 9 (MMP-9) is responsible for the 

reduction in PSA-NCAM levels in neuronal cells [2]. We found that 

MMP-9 expression was much higher in the inner part of diabetic 

retinas compared with the controls and this might explain the 

observed decline of PSA-NCAM in this portion of the retina. 

Conclusions: We propose that MMP-9 induces shedding of PSA-

NCAM in diabetic retina. Thus, the decreased levels of PSA-NCAM 

located in the inner part of the retina might be, at least in part, 

responsible for the observed loss of RGCs in diabetic mice. 
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