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P6 rat retinal tissue)E 3% £55}o] DMEM (Dulbecco’s
modified Eagles Medium) vjj#]of] 10% $-efjo}d3, v
Zrolu]| Akt v]E}Y, sodium bicarbonate, L—glutamine,
Gentamicing 7}sto] vjeFstqleh. M7t s FdAlol &
TR H 10% S-efotd & ZFRE vix|= 1:39] H[&=2
EF4l Ajsto] Ao wjgFsiaict

b= X2

R28HZE 24—well plated] §7 BEF3 5 2447 &5
ok wjof7]ofl Hol NS RZAZ] T wiAE A A3l U
A A%w=(5 mM, low glucose, LG) 9} 1% (25 mM, high
glucose, HG) 9] Ew=e 7kzh 235k DMEM Hj2| S o] &
sfo] 2912k wjoatole. ol FAsHAIel 50 M N-acetyl
cysteine = NO g9 7142 2185= 100 uM L—arginie
(Sigma, USA)S z}z+ H71slth.
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thylthiazol—2—yl]—2, 5—diphenyltetrazolium bromide,
Sigma, USA) assay2> o]€35l93 NO2Q| AL Griess
assayS” o839tk MTT assay= oFEA 2|t AlZ9]
v z]o] MTTE 7+ welld 100 pl® Foigt & 4A)17F 59t
Az uoket o2 FF-8-H(D-PBS, Dulbecco’s phosphate—
buffered saline, Gibco, USA)2 & HojWH & dimethyl—
sulfoxide& ZF welld 0.5 mlA o] 10& o)A &&= &
96—well vjeFAAlo) 200 WA &A B3d3dw A (FLUOstar
OPTIMA, BMG labtech, Germany)® 570 nmoj|A] S34=
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Fo TFFEARZ 540 nmoA FHEE A6 0]
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96—well HiFHAlol A5 FRAA Azt iEko

EETS 2kt TR RoIA] 287F Ik F 160 uM
9] cytochrome ¢ (Sigma, USA)2} 100 U/mle] super—
oxide dismutase (Sigma, USA)E &g}alo] v-g-8HL ut
< e WSS 100 WA 2t welle]l o] 2087 Al
71 & 60E7F 540 nme] SF T oA T T = cytochrome
co] okS =5}k 2.1x10"/M/ecm) net extinction co—
efficient® 10°7)2] HlZoA %= cytochrome 2] %
< nmol = UeRfo] A7 gro & $Hikste] superxide?]
kS nmol/10°cell/h® vheb 2t
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HAO] AES BN A5we} o] EES 717t
=3 W AolA] 2217t vjoket 5 wjxIE 4715k D-PBS
2 AAE3 & 5 uM2] dichlorofluorescin diacetate (Sigma,
USA)E o] 3017t ujekst o3 D-PBSE Ao\l & At
3}= dichlorofluorescing &3d-EA A (FLUOstar OPTIMA,
BMG labtech, Germany)Z& ©]8-3}o] excitation 488 nm,
emission 527 nme| TA oA 6087 Lo HIE =

Aahct.
£ Azl
AlEoF olo] Aol ALGH SFES Sigmarte] AES
AgSIGITE RE Aol A AT LAt ujoke

=
o7 stgon, Ay} ) Zx49] v u= unpaired f—test
£ ARt en foleed 0.05%= Ashirh

HG7} R28M|Z o] MZ=of
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HGE 23t ufjR|ofl A 297t wjefetS o LGE 23
sho] vjeFgt i 2<tol vlsto] Al AEE2 8.75% SVt
Blisg

HGZI NO9| Mol O|xl= F&

HGE 3t uiR|ofl A 297t wjeFatdls o) LGE 23
shof uj kRt thzwtell Hlste] 5.015 uMeflA] 7.336 uM= NO
o] RAJo] 46%71A] S-2l51A Z71= T p<0.05) (Fig. 1).
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Figure 1. Effect of glucose on the production of nitric ox—
ide in R28 cells. High glucose (25 mM) induced sig—
nificantly more production of nitric oxide than low glucose
(5 mM). (%p<0.05)
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Figure 2. ngh glucose (HG, 25 mM) induced more
production of superoxide than low glucose (LG, 5 mM)
(*p>0.05). HG—induced increased production of su—
peroxide was abolished significantly by co—exposed
N—acetyl cysteine (NAC) or L—arginine (Arg), respectively.
("p<0.05)

superoxide (nmol/cm/facells/h)

S 895 ZF7HAATHP<0.05)(Fig. 2). HGe| <J3t
superoxide 2] 57z FAlol mEAIZ] H4EEHA|Ql 50
uM N—acetyl cysteine¥} NO AJAJ 9] 712 =2 2851 100
uM L—arginieo] 9J8}| 2}z 0.5331} 0.724%2 82514 7
231 HHp<0.05). E3F H¥HAQl ROSE| A4S YER
+~ DCFH-DA assay® ZAiloA= HGE LGo| H|3|
0.3660]14] 0.803.2.8 ROS| WAL GolalA Z7HAAL
] o]23k ST FAlOl =E3AIX FARERAIG] 50 uM
N—acetyl cysteinex} NO 2JAJQ] 7|2 &2 z-851= 100 pM
L—arginieo] 93} z}z+ 0.533%} 0.7242 §-9]81A A3}
H(p<0.05) (Fig. 3).
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Figure 3. ngh glucose (HG, 25 mM) induced more
production of reactive oxygen species (ROS) than low
glucose (LG, 5 mM) ("p>0.05). HG—induced increased
production of ROS was abolished significantly by co—
exposed N—acetyl cysteine (NAC) or L—arginine (Arg),
respectively. (7p<0.05)
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=ABSTRACT=

Effect of High Glucose on the Production of
Reactive Oxygen Species in R28 Cells

Jong Min Lee, MD, Jae Woo Kim, MD, PhD

Department of Ophthalmology, Catholic University of Daegu School of Medicine, Daegu, Korea

Purpose: To investigate the effect of high glucose (HG) on the production of reactive oxygen species (ROS) in retinal precursor
R28 cells,

Methods: R28 cells were incubated with low glucose (5 mM) or HG (25 mM) for two days. Additionally, the cells were co—exposed
to 50 uM N—acety! cysteine or 100 pM L—arginine, Production of nitric oxide (NO), ROS, and superoxide were assessed by Griess
assay, DCFH-DA assay, and modified cytochrome c assay, respectively,

Results: HG increased the production of NO, ROS, and superoxide, which were abolished by antioxidants NAC and L—arginine
(a substrate for NO production).

Conclusions: HG increased ROS production in R28 cells, Thus, HG may cause cellular dysfunction and damage by inducing
oxidative stress in retinal ganglion cells,

J Korean Ophthalmol Soc 2010;51(5):746—750

Key Words: High glucose, Oxidative stress, Reactive oxygen species, Retinal ganglion cells
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