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Inhibitory effects of bilberry extract on oxidative

damage and angiogenesis in RPE cells

LIU Xiaowen, CAO Chen, SU Yingxue, WANG Yandong

(State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic Center, Sun Yat-sen University, Guangdong Provincial Key Laboratory of

Abstract
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Ophthalmology and Visual Science, Guangzhou 510060, China)

Objective: To investigate the inhibitory effects of bilberry extract on oxidative damage and angiogenesis in retinal
pigment epithelial (RPE) cells. Methods: Human RPE cells (ARPE-19) were divided into control, model and bilberry
extract groups. The model group was treated with 0.5 mmol/L SIN-1 for 24 h, and the bilberry extract group was treated
with 10ng/bilberry extract for 1 hour, followed by 0.5 mmol/L SIN-1 for 24 h. Cell viability was measured by CCK-8.
Level of reactive oxygen species (ROS) was determined using flow cytometry. Human umbilical vein endothelial cells
(HUVEC) were divided into three groups, control group, model group and bilberry extract group. The model group was
treated with 10 ng/mL VEGF for 8 h, and the bilberry extract group was treated with 10 ng/mL bilberry extract for 12 h,
followed by 10ng/mLVEGEF for 8 h. Cell migration and invasion were measured by wound healing assay and Transwell
assay. Cell angiogenesis was determined by tube formation assay. Results: Bilberry extract had no obvious toxicity to
ARPE-19 cells(<10 ng/mL). After SIN-1 treatment , the the viability of ARPE-19 cells was significantly reduced, while
incubation with 10 ng/mL bilberry extract could restore cell activity to the normal levels(P<0.001). This concentration
was selected for subsequent experiments. Additionally, bilberry extract reduced the level of ROS in SIN-1-induced
ARPE-19 cells(P<0.000 1). VEGF treatment significantly enhanced the migration and invasion of HUVEC, while
pretreatment with bilberry extract attenuated these effects(P<0.001 0). Meanwhile, bilberry extract could significantly
inhibit VEGF-induced tube formation in HUVEC(P<0.000 1). Conclusion: Bilbery extract possess strongantioxidant
and anti-angiogenetic activities, suggesting its potential as treatment agent for AMD.

bilberry extract; oxidative damage; angiogenesis; age-related macular degeneration (AMD)
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%, LSO 0004, FE I VEGER SR AL (2 ik
WEEIIRA ) 24 WE, AR A3%2 1 H IR
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Figurel Bilberry extract can decrease SIN-1 induced damage in ARPE-19 cells

(A)ATRIHE B2 SIN- 14T ARPE- LA I35 77 fA 5200 5 (B) A [ e J32 FE0ARS $12 Uy XF ARPE- 194 I 3G 1 5200 5 (C) AN [R) VR B A 12
B X SIN-140 B 5 ARPE- 1941 BTG T AU . A bds, (A) (B)E SXFMB4L L, (O SR s, n=6, **F/RPH

<0.001, **F/RP{H<0.01, *F/RP{H<0.05,

(A) Effects of different concentrations of SIN-1 on the viability of ARPE-19 cells; (B) Effects of different concentrations of bilberry extract on
the viability of ARPE-19 cells; (C) Effects of different concentrations of bilberry extract on the viability of ARPE-19 cells treated with SIN-1.
(A) (B) compared with control group, (C) compared with model group, n=6, where *** means P <0.001, ** means P <0.01 and * means P < 0.05.
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B2 HiERE Rl B (RSIN- 15 S HIARPE- 1948 il IROS 7K
Figure 2 Bilberry extract can reduce the intracellular ROS levels in ARPE-19 cells induced by SIN-1

(A)BRAZ HE I 4T SIN- 14k # 5 ARPE- 1941 il N ROS/K RS2 5 (B) ROSEX 9 i e 1. AL [B Fhe, SAmIA] g,
n=6, ***P<0.000 1.

(A) Effects of bilberry extract on intracellular ROS levels in ARPE-19 cells treated with SIN-1; (B) Quantitative measurement of average ROS
fluorescence intensity. Compared with model group, n=6, where **** means P <0.000 1.

P
B
]
5
g
=

204

e u“"‘“ wan

10 ng/mL

VEGF 10m, ,,.ml

D o

BREREH

2 B A M 7

e “@“\ \‘pﬂ 10 mg/mlL.

VEGF 10ng/mlL.

B3 #FRIY AT I VEGEE SHHUVECTE B NEZ

Figure 3 Bilberry extract can inhibit migration and invasion of HUVE Cinduced by VEGF

(A)BAGHEBIX T VEGFA B T HUVECIE RS RE J1 154 (x4) 5 (B) AL RS IR0 45 5 (C) AR HE U X VEGRAb S 1Y
HUVECIZZERE SRR (x4); (D)AMUR AT E 40 . HIE Lhde, SHRIAILEL, n=6, **P<0.001, **P<0.01,

(A) Effects of bilberry extract on the migration of HUVECs treated with VEGF(x4); (B) Quantitative results of cell migration test; (C) Effects
of bilberry extract on the invasion of HUVECs treated with VEGF(x4); (D) Quantitative results of cell invasion tests. Compared with model
group, n=6, where *** means P <0.001, and ** means P <0.01.
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3,\1&\“\ @"&\“\ B!Q&.W'ﬂ 10 ng/ml
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B4 BRI ATIHHUVECILE £
Figure 4 Bilberry extract can inhibit angiogenesis in HUVEC
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(A)BAG R HBUP X VEGES B A LA A2 AT ( x 10) 5 (B) M4 AR st 70 SORCH e BEAE2R s (C) VA AR a6 A 1 1 2

R e bbdr, SR AL, n=6, **P<0.01, ****P<0.000 1.

(A) Effects of bilberry extract on VEGF-induced angiogenesis; (B) Quantitative results of branch number in the angiogenesis test( x 10); (C)
Quantitative results of tube length in angiogenesis test. Compared with model group n=6, where ** means P <0.01 and **** means P <0.000 1 .
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