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Purpose: Our previous study demonstrated that photoelectric dye-coupled polyethylene film (OURePTM), which was
implanted in subretinal space of the eyes of Royal College of Surgeons (RCS) rats, prevented retinal neurons from apoptotic
death. In this study, we aimed to examine whether photoelectric dye itself would protect retinal neurons from apoptosis in
RCS rats. Methods: RCS rats received intravitreous injection of different concentrations of the dye in the left eye and housed
under a 12-hour light/dark cycle. Saline injection in the right eye served as control. Additionally, RCS rats with dye injection
were kept in 24-hour daily dark condition. Sections were processed for TUNEL assay and immunohistochemical staining
of glial fibrillary acidic protein (GFAP) and protein kinase CȺ (PKCȺ). Results: The number of TUNEL-positive cells
significantly decreased in the retina of dye-injected eyes, compared with saline-injected eyes (P=0.0001, two-factor
ANOVA), under 12-hour light/dark cycle. Significant decrease of TUNEL-positive cells were noted in the retina of rats with
dye injection, compared with saline injection, kept under 24-hour dark condition (P=0.0001, two-factor ANOVA).
Immunoreactive area for GFAP decreased significantly in the retina of dye-injected eyes compared with controls (P=0.0001,
two-factor ANOVA), while immunoreactive area for PKCȺ increased significantly in the retina of dye-injected eyes compared
with controls (P=0.01, two-factor ANOVA).
Conclusions: Photoelectric dye inhibits apoptotic death of photoreceptor cells in RCS rats and downregulates GFAP
expression in retinal Müller cells. Photoelectric dye may be a candidate agent for neuroprotection in retinitis pigmentosa and
other retinal diseases.
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