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[ Objective]

To describe how a high fat diet (HFD) and hyperglycemia initiate a sequence of calpain activation and

oxidative stress associated with neuro-degenerative changes in diabetic retinopathy (DR).

[ Methods)

Mice lacking the gene for calpastatin (CAST KO, C57BV/6 background), and mice lacking the gene for
NF-E2-related factor 2 (Nrf2 KO, C57Bl/6 background) were used. Age- and sex-matched wild-type
(C57BL/6) mice served as control mice, and were fed a HFD. Hyperglycemia was induced with streptozotocin
(STZ). Retinal ganglion cell (RGC) density was estimated by labeling with fluorogold and
immunohistochemistry. SNJ-1945, a potent calpain inhibitor, was administered daily until the animals were
sacrificed. In vitro, oxidative stress-induced RGC loss was evaluated in a high glucose culture medium with
and without SNJ-1945. Retinal mRNA of calpain-1 and calpain-2 were measured by quantitative RT-PCR.
Pre-apoptotic substrates of cleaved -fodrin and synaptophysin protein were quantified by immunoblot

analysis. Axonal damage was examined in transverse sections of the optic nerve.



[Results)

A HFD and hyperglycemia significantly increased RGC and axonal degeneration four weeks into the
experiment. Levels of cleaved a-fodrin were increased. In the CAST KO mice, the neurotoxicity was
augmented significantly. Gene manipulation of calpastatin and orally administered SNJ-1945 successfully
modified calpain levels in the retina and prevented RGC death. In vitro, a high-glucose culture of retinal cells
without antioxidants showed more RGC death than that with SNJ-1945 and or antioxidant treatment. The

expression of synaptophysin was significantly suppressed by SNJ-1945 treatment.

[ Conclusions)

These results suggest that calpain plays a crucial role in HFD-induced RGC degeneration caused by
hyperglycemia and oxidative stress. Inhibition of calpain and antioxidant offer important opportunities for
future neuroprotective treatment against RGC death in various metabolic stress-induced diseases including

DR.
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