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Changes in inducible nitric oxide synthase and reactive oxygen species in human retinal

pigment epithelial cells induced by high glucose
Hong Jin', Shuai Jie?, Yuan Zhi-Lan®, Fan Qin-Hua'

Abstract

BACKGROUND: High glucose-induced free radical damage is a central link to pathological mechanism underlying diabetic
retinopathy.

OBJECTIVE: To investigate the effects of high glucose on growth of human retinal pigment epithelial cells and on expression of
inducible nitric oxide synthase (iINOS) and reactive oxygen species (ROS) in cells.

METHODS: Human retinal pigment epithelial cells were cultured in vitro and randomly divided into three groups: control, high
glucose, and mannitol. In the control, high glucose, and mannitol groups, cells were cultured with DMEM solution containing

5.5 mmol/L glucose, 33 mmol/L glucose, and 55 mmol/L glucose and 27.5 mmol/L mannitol, respectively. Cell morphology was
observed by phase contrast inverted microscope. Expression of iNOS and 3-nitrotyrosine was studied by immunofluorescence
staining method. Changes in ROS in the human retinal pigment epithelial cells were determined by scanning laser confocal
microscope.

RESULTS AND CONCLUSION: Compared with control group, at 48 hours after treatment, cell body became small with various
morphologies, irregular cells increased, iINOS and 3-nitrotyrosine expression increased, and ROS expression was obviously
increased, in the high glucose group. These finding suggest that high glucose can damage retinal pigment epithelial cells, leading
to altered cell morphology and increased intracellular 3-nitrotyrosine level.
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a: Confocal laser scanning picture  b: Confocal laser scanning picture
of INOS expression in control of INOS expression in high glucose
group RPE-19 cells (x400) group RPE-19 cells (x400)

c: Confocal laser scanning picture of INOS expression in mannitol
group RPE-19 cells (x400)
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d: INOS was expressed in the units of fluorescence and given in
percent of the control values (n=6)

Figure 1 Expression of inducible nitric oxide synthase (iNOS)
protein in retinal pigment epithelial (RPE) cells
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a: Confocal laser scanning picture of 3-NT expression in
control group RPE-19 cells (x400)

b: Confocal laser scanning picture of 3-NT expression in
high glucose group RPE-19 cells (x400)

c: Confocal laser scanning picture of 3-NT expression in mannitol
group RPE-19 cells (x400)
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Figure 2 Expression of 3-nitrotyrosine (3-NT) protein in retinal
pigment epithelial (RPE) cells
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a: Confocal laser scanning picture  b: Confocal laser scanning picture
of intracellular ROS levels in of intracellular ROS levels in high
control group RPE-19 cells (x400) glucose group RPE-19 cells (x400)

c: Confocal laser scanning picture of intracellular ROS levels in
mannitol group RPE-19 cells (x400)
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Figure 3 Production of reactive oxygen species (ROS) in
retinal pigment epithelial (RPE) cells
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