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Blue-light Induces the Selective Cell Death of Photoreceptors in Mouse Retina
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Purpose: The study was conducted to determine that photoreceptors of mouse having pigment in RPE(retinal pigment
epithelium) can be damaged by blue-light and apoptosis of specific cells among photoreceptors are induced by blue-light,
and to assist the investigation of AMD(Age-related macular degeneration) mechanisms and development of AMD drugs.
Methods: C57Black mice were injured by irradiating 2800+ 10 lux of 463 nm LED for 6 hours after 24 hours dark
adaptation and eyes were enucleated 1, 3, 7 days. Damage of retina induced by blue-light was determined by western
blotting GFAP(Glial fibrillary acidic protein) expression. In the light-injured retina, cell death of photoreceptors was
determined by TUNEL(Terminal deoxynucleotidyl transferase dUTP nick end labeling) assay. ERK(Extracellular signal-
regulated kinases), JNK, and SRC(sarcoma) expression were assessed by western blotting to determine regulated
pathway. Blue light-injured retina were immunostained with antibodies against Opsin and Rhodopsin as markers of
photoreceptors to compared the damage cone cells with rod cells. Results: After 1, 3 and 7 days from exposure to blue-
light, thickness of retina was more decreased than control, and more decreased at nuclear layer than at outer plexiform
layer and GFAP expression was increased day 1 after blue-light injured. While phosphorylated ERK and SRC protein
expressions at day 1 were increased after blue-light injured, phosphorylated c-JUN was decreased. Fluorescence intensity
analysis showed that markers of cone and rod cells were decreased after blue-light injured and Opsin was more
decreased than Rhodopsin. Conclusions: The study suggests possibilities that the blue-light promotes retinal damage and
causes apoptotic cell death via ERK and SRC pathway in mouse retina, and blue-light retinal damage is more induced

cone cells apoptosis than rod cells directly.
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Fig. 1. Blue-light promotes retinal gliosis. (A) GFAP expression in mouse retina is shown. Sagittal sections from non-exposed or blue-light
exposed retina were immunostained with GFAP antibody. Scale bars are 50 um. (B) GFAP protein expression was changed
in blue-light exposed retina. GFAP protein level was increased at day 1 after blue-light injury, and reduced at day 7.
Quantitative analysis of GFAP protein levels is shown in the bottom. Error bars represent the mean £ SD of triplicate tests.
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Fig. 2. Blue-light injury leads to the reduction of retinal thickness. (A) Representative immunostaining images of Hoechst 33258 in
blue-light exposed retina and non-exposed retina as control. Scale bars are 500 um (top) and 100 um (bottom). (B)
Quantitative analysis of retinal thickness in control and blue-light injured retina. Error bars represent the mean =SD of

triplicate tests. *, P<0.05, **, P<0.01.
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Fig. 3. Blue-light can activates the apoptotic signaling pathways.
(A) Western blot analysis showed changes in levels of
phosphorylated ERK, SRC, and JUN. At day 1 after
blue-light injury, the phosphorylated ERK and SRC
was increased, whereas phosphorylated c-JUN was
decreased.
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Fig. 4. Blue-light promotes the cell death of photoreceptors. (A) TUNEL-positive photoreceptor cells were detectable at day 1 after
blue-light injury. Quantitative analysis of TUNEL-positive cells in 150000 pm? was shown in B. The number of TUNEL-
positive cells was significantly increased one day after blue-light injury compared to control. Scale bars represent 100 pum.
Error bars represent the mean = SD of triplicate tests. *, P<0.05, **, P<0.01.
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Fig. 5. Blue-light reduces the opsin expression. (A) Representative immunostaining of Opsin in sagittal sections from blue-light
exposed retina and non-exposed retina, counterstained with and Hoechst 33258. Scale bars are 500 um (top) and 100 um
(bottom). (B) Quantitative analysis of fluorescence intensity in 111000 um?2. The fluorescence signal for opsin was significantly

decreased in blue-light exposed retinas compared with that of control. Error bars represent the mean+ SD of triplicate tests.
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Fig. 6. Blue-light can lead to selective damage between Opsin- and Rhodopsin-positive cells. (A) Rhodopsin expression in the sections
described in Fig. 5A was determined by immunostaining analysis with Rhodopsin antibody. Scale bars are 500 um (top)
and 100 um (bottom). (B) Quantitative analysis shows the significant decrease in the Rhodopsin fluorescence intensity in

blue-light injured retina compared to that of control in 2000000 pm?.

(C) Quantification of the fluorescence intensity shows a

significant difference in the expression levels between Opsin(black) and Rhodopsin(grey) after blue-light injury. Error bars
represent the mean+SD of triplicate tests. *, P<0.05, **, P<0.01.
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