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Cytoprotective Effect of Polyphenolic Compounds against Oxidative Stress in
Cultured Retinal Pigment Epithelial Cells
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Purpose: Grape seed-derived polyphenols (GSPs) provide a concentrated source of polyphenols having antioxidant capacity. In
this study we investigated the cytoprotective effect of GSP against oxidative stress-induced cell damage in cultured human reti-
nal pigment epithelial (RPE) cells.

Methods: Cultured adult retinal pigment epithelium (ARPE)-19 cells were incubated with GSP from Vitis vinifera (0.1, 0.5, 1, 5 or
10 pg/mL) for 24 hours and treated with hydrogen peroxide (H203, 0.4 mM) for 24 hours to induce oxidative stress. Cell viability
was measured using 3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide (MTT) assay. Intracellular reactive oxygen
species (ROS) was quantified using 2',7'-dichlorofluorescein diacetate (DCF-DA) fluorescence.

Results: The percentage of viable RPE cells was significantly lower in cultures treated with H.O» 0.4 mM than in control cultures.
GSP significantly reduced H20z-induced cell death in a dose dependent manner. GSP at 0.1, 0.5, 1, 5 and 10 pg/mL significantly
reduced cell mortality due to the treatment with H20.. Intracellular ROS production increased significantly in cultures treated with
H20, 0.4 mM compared with control. There was a significant dose-dependent decrease in intracellular ROS levels after treat-
ment of RPE with GSP.

Conclusions: GSP, a natural polyphenolic compound, can protect RPE cells from H>O»-induced oxidative stress and reduce in-
tracellular ROS production by scavenging free radicals. This suggests potential effects of polyphenolic compounds against reti-
nal diseases associated with oxidative stress.
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01}k A 2 A} A FE24(ARPE-19; ATCC No. CRL-2302)
2 95%¢] F719} 5%2] ojslela B7o] & wjalol
A 37Co =2 ujdslgch koL basal Dulbecco’s
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S| 9N (DMEM/F-12) .2 fetal bovine serum 10%%} pen-
icillin (100 U/mL), streptomycin (100 pg/mL)& &7-3}1L

YMANTME
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s &0-

Q1 tH(penicillin-streptomycin, Gibco BRL, Grand Island, NY,
USA). 3einteh wjofate malstelch wloyel Alme] 5w
AoIA 6 Ahuleral AES Ago] Ao
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& Agsiol HlEEH
== é@é}ﬁii}. ‘:'PU“\“/\*PJJHI:&E 0.05% trypsin EDTA
(Gibco, Grand Island, NY, USA)Z ©]©] 96 well microplate
(Falcon, Lincoln Park, NJ, USA)of| 0.5x10* cel/mL& 23
Shelth. 1 3 18AIZE Bk vl FHoll GSPE sr=d=
10 uLA Y11 ol o= oAl PBS (Gibco, Grand Island,
NY, USA)E o] All29] thiito = Aar, At thAl v fol
TS go] tixto® ASlth & = 5 24471 529t CO, HY
SF710ll A vjerst & = wello]| 3-(4,5-dimethylthiazol-2-yl)-2,
5-diphenyl tetrazoliumbromide (MTT) -8-<(5 mg/mL, Sigma,
St Louis, MO, USA) 10 uLE 7}85a thr) 37C, 5%
CO00A] 4-5A1ZF B Bjefsto] MTT7} SHA= =5 o3Itk
ZF wellof}4] 80 pLA H]2] the- 150 pl DMSO (Sigma, St Louis,
MO, USA)E Y1l 102 59 504 AAE formazan A%
< & 0] 4] microplate reader (Bio-Tek, Cambridge, MA,
USAYZ ol &3lo] 540 nmoll 4] EY=2 Z45tgc
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I8l fosHA Fadt Aoz 21 Ithp=0.013, Fig. 1).
utebA & AdollA= 10 pg/mL o]ske] GSP (100 ng/mL,
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Figure 1. Cytotoxic effect of grape seed-derived polyphenols (GSP). The ARPE-19 cells were incubated with different concen-
tration of GSP for 24 hours. (A) GSP showed cytotoxicity at 100 pg/mL. (B) The asterisk (*) indicates p < 0.05 versus untreated

control. ARPE = adult retinal pigment epithelium.
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Figure 2. Grape seed-derived polyphenols (GSP) protected
against H,0; cell death in ARPE-19 cells. (A) The ARPE-19
cells were treated with H,0, at dose of 200, 400, and 600 uM
for 24 hours. (B) The cells were pretreated with GSP for 24
hours then exposed to H,O, (400 uM) for 24 hours. Data was
expressed as a percentage of the untreated control. The aster-
isk (*) indicates p < 0.05 versus untreated control (A), or
H,0,-induced cells without GSP pretreatment (B). ARPE =
adult retinal pigment epithelium.
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Figure 3. Grape seed-derived polyphenols (GSP) reduced
H,0,-induced intracellular reactive oxygen species (ROS)
generation in ARPE-19 cells. (A) The ARPE-19 cells were
treated with H,0; at dose of 200, 400, and 600 uM for 24
hours. (B) The cell were pretreated with GSP for 24 hours then
treated with 400 pM for 4 hours. The intracellular ROS was
examined by a fluorescence spectrophotometer using DCF-
DA. Data was expressed as a percentage of the untreated
control. The asterisk (*) indicates p < 0.05 versus untreated
control (A), or H,0s-induced cells without GSP pretreatment
(B). ARPE = adult retinal pigment epithelium; DCF-DA = 2',7'
-dichlorofluorescein diacetate.
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Figure 4. Morphology of ARPE-19 cells exposed to H,0, (400 uM) with/without grape seed-derived polyphenols (GSP). (A) 400
uM H,0; without GSP. After 24-hour exposure, (B) 400 uM H,0, with GSP. ARPE = adult retinal pigment epithelium.
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