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. Arctium lappa L. leaves; il
Suppressive E ect of Cell viability
Arctiurewplappa L. Leaves on age(;relatnedr [[?arfylar extract of ARPE-19 cells Relative of A2E level
1 Retinal Damage against A2Ee%%c5niu%tfon' Alleaves / By A2EBALB/c mice Cell apotosis
A2E-Induced ARPE-T9 Cells | A5cinqiced cell death: (ALE) / By white light H&E staining
and Mice apoptosis ' Stained region in ONL layer
. _ AOE = HIAf 3L HI
Effect of Photooxidation ﬁgee;(zlragggnrrzszuB)r —']Efrﬁj)@*gl ng_’nf,tﬁ-i =
of A2E, a Lipofuscin in the Lipofuscin in retina, A2E e = | 230 OF'g CIOfe Xz | - ADEECSRZ QR A2EQ iso-A2EQ] At} =t
2 | gpRetina induced by, | and iso-A2E, Blue light | =%, * ACH oAz g A2ESt iso-A2E] B ABfo| DIX|E MB AT Axol Bt
phion€ LIgt Ag blocking tinted lens, Blue L ARESRlE I AHO|E AlZHO| 2 A ko 2l =o| s ASH Bt
the Photooxidation by Blue liaht blocking coated SUMA Sxo| SUEE c eo
Light Blocking Lenses 9 Iensg et %6}0?—§,F5._=I' =
. Macular pigment optical density (MPOD) and photoreceptor outer
Macular Pigment Optical macular pigment; o 22”3’ 3AOM|[a)tge!AI\OMWD segment (PROS) length
Density and Photoreceptor photoreceptor; a%/ients (22 men; mean Correlation between macular pigment optical density
3 Outer Segment Length as age-related macular Not P age 682 18 vears: (MPOD) and photoreceptor outer segment (PROS) length
Predisease Biomarkers for degeneration; retina; applicable 9¢ 50-5 v y) d Scatter diagram of macular pigment optical density(MPOD) and
Age-Related Macular medical rag%e %/earrs;traln photoreceptor outer segment (PROS) length
Degeneration checkup; biomarker eye;ti%nt%o ° Representative optical coherence tomography (OCT) images of
P control and age-related macular degeneration (AMD)-fellow eyes
; 137 patients aged 60
Positive Association rg;ﬁé?}r d%'r?g][‘;.nt g years czjr oldher weoll’e
between Macular Pigment . ! iagnosed with grade 2 . ;
4 Optical Density agnd eSt'TﬁteS gIorr}[eruIar 'T!Otbl or higher-grade gnuclear ?Udﬁ’ d|e5|gn ﬂOV\l/ dia ratm MPOD and eGFR
Glomerular Filtration Rate: ! rla t'og rate, I applicable opacifications based on Impie linear analysis between and €
A Cross-Sectional Study agedre ar? ] rtna;:]u ar the Lens Opacities
egeneratio Classification System |lI
Representati\l/e HPLC chromzétogram (330 nm) of fruit extract of
Protective effects of e - Vaccinium uliginosum L. and UV spectra
Vaccinium Uliginosum L. VaccmjkurP tulcliglrgosulmr L. Vaccinium ARPE-19 cell V.U extract (VE) and 70% EtOH (FE) and fraction of HP20 resin
5 fractions and its 3ge elated macu'a vyaccinu J cels (FH) on A2E oxidation and A2E-laden ARPE-19 cell death from
egeneration(AMD), uliginosum L. | / By blue lightBALB/c . "
compounds on dry A2E blue light V.U) mice / By blue light blue light induced damage o
age-related macular ' HP209 . : y 9 Effect of V.U single compound on A2E-oxidation and A2E-laden
degeneration EXposure, resin ARPE-19 cell death from blue light induced damage
ONL thickness & Nuclei of ONL
Inhibitory effect of P.V extract on A2E oxidation in cell free
system from BL
Prunella vulgaris var. L, cell viability
Prunella vulgaris var. L age-related macular Prunella ARPE-19 cells P.V extract inhibits A2E accumulation
6 extract protects blue light degeneration (AMD), vulagris (P.V) / By blue lightBALB/c P.V extract inhibits BL induced apoptosis in ARPE-19 cells
induced RPE cell death in AZ2E, blue light e%tract' mice (Sweeks) P.V extract activates Nrf-2/HO-1 signaling pathway and inhibits BL

vitro and in vivo

exposure, oxidative
stress, inflammation

/ By blue light

induced inflammation in ARPE-19 cells

HNE staining, thickness, protein expression( NF-kB p65 and kB
alpha), mRNA expression(TNF-alpha, MCP-1, MMP-2, MMP-9,
VEGF-alpha, IL-1beta and IL-6)
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=% FE59 oY _ antioxidant effect of V.U
et M = 0f 2ret ofl e gt ﬁgee;‘z'ra;ﬁgnr?ZCM“'g; ARPE-19 cells cell viability
7 2E =X E ARPE-19 M ZQ} Vacc?nium ulidinosum L Vaccinium / By UV AC57BL/6 Inhibitory effects of A2E accumulation in V.U extract
C57BL/6 miceQ| oA 2 ADE. ARPE 199 s Blue | Uligisosum L. | Male, mice (11months) H&E staining
Y0 tiet 5% FE=22 ' fah cells, Blue / By blue light Nuclei of ONL per 100um, Thickness of ONL
23 25 ignt Transmission electron microscopic analysis of lipofuscin
Age-related macular cell viability
HAHZIEE 9 O degeneration (AMD) HAHZIES Inhibitory action of RES and PIC against A2E photooxidation
8 T=HE 0|8t =0l Resveratrol, L ARPE-19 cells Protective effect of RES and PIC against A2E accumulation induced
A gS0 et 2= AntioxidantAnti-inflamm | ZAHZIEE / By BMZA (430nm) damage on ARPE-19 cells
k=anl, atory, Retinal pigment HH S| Protective effects of RES and its glycones against blue light
epithelium induced photodamage on ARPE-19 cells
GBE inhibits cell death i|r|1duced by A2E treatment and blue light
exposure in ARPE-19 cells
GBE activates SIRT1/PGC-1a signaling pathway and inhibits BL
Protective effects of Panax Panax ginseng berry ARPE-19 cells induced inflammatory response in A2E-laden ARPE-19 cells
ginseng berry extract on Age-related macular ginseng / By blue light (430nm) GBE inhibits apoptosis and restores the inhibition of autophagic
9 blue light-induced retinal degeneration berry extract Bylb/ um. 9 (5weeks) flux induced by BL exposure in A2E-laden ARPE-19 cells
damage in ARPE-19 cells Blue light exposure (GBE) aBI ¢ i '%et 4\§V§e > GBE protects BL induced retinal degeneration in retina
and mouse retina A2E ARPE-19 cells / Blue light (430nm) (ONL Thickness)
GBE activates SIRT1/PGC-1a signaling pathway and inhibits BL
induced inflammatory response in retina (gene expression(SIRT1,
PGC-1a, TNF-a, IL-1b) western blot(SIRT1, PGC-1a, NF-kB, Lamin B1)
S.maxima inhibited celldeath caused by A2E treatment and
BLexposure
Protective Effects of o ’ S.maxima regulated the inflammatory response caused by BL in
Spirulina maxima adainst Spirulina maxima; o ARPE—j9 cells A2E—Iaden ARPE-19 cells (western blot: NFikb, Lamin B, iKb-b)
B|5€ Light-Induced ?{etinal age-related macular Spirulina / By blue light (430nm) S.maximaRegulatedtheApoptosisCausedbyBLinA2E-LadenARPE-19Cells
10 Damag es in A2E-Laden degeneration; AZE, blue maxima Balb/c mice (5weeks) (PARP, caspase 3) . .
ARPE-1% Cells and Balby/c light; inflammation; (S. maxima) / Blue light (430nm) S. maxima protected photoreceptor degeneration caused by BL in
Mice oxidative stress retina (H&E staining, ONL Thickness)
S. maxima regulated the inflammation and apoptosis caused by BL
in retina (TNF-, CXCL-2, MCP-1, MMP-2, MMP-9, VEGF-A, IL-1,
and IL-6)
Effects of long-term blue light exposure on the retina in C57BL/6
Long-term blue light B mice (HE staining, Thickness, TUNEL)
exgosure impairsg [()jrg/ Zﬁgrgﬂgf%pﬁ@aﬁfﬁr Alterations in mitochondrial structure and dynamics-related markers
11 mitochondrial dynamics in B?ue light Oxidative Not C57BL/6 mice (6month) in mice exposed to blue light (DRP1, OPA1, OMAT1)
the retina in light-induced stress Sl%/litochondrial applicable / blue light (800Ix) Cytotoxicity Induced by Blue Light in ARPE-19 Cells (cell viability)

retinal degeneration in
vivo and in vitro

dynamics

ROS Generation in ARPE-19 Cells Exposed to Blue Light
Mitochondrial dynamics were destroyed by blue light in ARPE-19
cells (OPA1, Bcl-2, BAX)




rE
fot

sy 7I9I=

Mg =22

ot

Z=Q Hjo| 0}

=0 =
Age-related macular x7| B A2
degeneration (AMD), ex o | 129 S20] o|st early | - Retinal thickness between RPE and IS/OS junction was measured at
12 Z7| gty XA Vaccinium ngmosum L. (VaEc:c?nirJr_n AMD(AREDS category 2) | the foveal RPE and IS/OS thickness and foveal thicknss
o kool = . , . L
=% FE29 21t (N-retinyl-N-retinylidene | uliginosum) %Zérétsgmczq[éatg? Agl;/lm? Survey. questions of subjective symptoms
ethanolamine) 6HE*6+=95+)7/% Analysis of the rate of change in study group and control group
ARPE-19 cells, Blue light °s =
[R)r::ssigorlgagzzzz’ Grading and quantification of drusenoid lesions in rhesus
In Vivo Multimodal Age-related macular thesus macadues macaques from fundus photographs
13 Imaging of Drusenoid degeneration (AMD) Not (Macaca mulaqtta) Multimodal imaging of soft drusen in rhesus macaques
Lesions in Rhesus Multimodal imaging, applicable (>19years) Multimodal imaging of hard punctate lesions in rhesus macaques
Macaques Spectral domain optical Image segmentation and thickness measurement of retinal and
coherer(wgg_%)g]r())graphy choroidal layers in rhesus macaques
neca/gjsscirllér?zhac’)[irggda;nd Senescent Sod1 -/- mice showing drusen . .
14 retinaldpisgﬂrpnecqitoﬁpii;helium animal model; Not Sod1 -/- C57BL/6 mice gﬁ%in?rzagiddsslzrgiﬁ fhickened Bruch's membrane in SodT =/ mice
SOD1—ydeficient mice: A superoxide dismutase applicable / By light Expression of SOD1, SOD2, and SOD3 in the eyes of Sod1 -/- mice
model of age—relatéd Oxidatively damaged RPE and its disrupted b-catenin-mediated
macular degeneration integrity in Sod1 -/- mice
REV-ERBa declines in aging RPE and sub-retinal deposits increase
in Rev-erba -/- mice
RPE degeneration in Rev-erba -/- eyes (BrM thickness)
REV-ERBa regulates Retinal pigment REV-ERBa deficiency decreases RPE phagocytic activity
age-related and oxidative epithelqungAging Rev-erbal -/- eyes are more sensitive to chemical-induced
15 stress-induced Age-related macular SR9I009 WT and Rev-erba -/- oxidative stress injury _ _ '
degeneration in retinal deqeneration REV-ERBa mice (12month) REV-ERBa agonist protects against chemical (NalO3)-induced
pigment epithelium via Ox%ative damage NRE? RPE damage
NRF2 9 REV-ERB a regulates NRF2(Nfe2l2) transcription and the expression
of its downstream target antioxidant genes in RPE cells
RPE-specific knockout of REV-ERBa in mice shows similar ocular
pathologies as Rev-erba -/- mice
RPEACIic4 mice developed age-related vision loss
RPEACIlic4 mice progressively develop histopathological features
Age-related macular resembling intermediate and advanced AMD
Retinal pigment degeneration (AMD), Young RPEAClic4 mice had altered epithelial cell features and
epithelium-specific CLIC4 Retinal pigment Not C57BL/6 J mice increased RPE dropout
16 | mutant is a mouse model | epithelium (RPE), CLIC4 applicable (Clic4 f/f mice16 and CLIC4 deficiency causes transcriptomic reprograming and pathway

of dry age-related macular

degeneration

(Chloride intracellular
channel 4) Drusen, Lipid
metabolism

Best1-Cre+/—mice)

changes in RPE cells

RPEACIic4 mice have aberrant and age-related lipids, lipoproteins,
and protein depositions at sub-RPE/BrM

RPE lipid transport, BrM lipid deposition & disease summary for
RPEAClic4 mice
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Drusen Characteristics Across All Eyes
Relationship Between 155 patients with Optical coherence tomography (OCT) B-scans from seven separate
17 Drusen Height and OCT AMD, atrophy, OCT, Not drusen gislc()agiasicevc\j“ with cases and one control case of macular drusen
Biomarkers of Atrophy in druse, drusen applicable intermediate AMD Frequency and Location of OCT Biomarkers of Atrophy Within the
Non‘NeOVaSCUIar AMD Same Eye
Relationship Between Height and Diameter of Drusen
g
macular degeneration,
Drusen Volume as a geographic atrophy, wet .
Predictor of Disease macular degeneration, 89 patients who had basel!ne drusen volumes for eyes that developed late AMD at 1 year
18 Progression in Patients retinal drusen, choroidal Not neoE/ascuIar AMD in baseline drusen volumes for eyes that developed late AMD at 2 year
With Late Age-Related neovascularization, applicable onlv one eve Central OCT scans of a fellow eye at baseline, month 12, and
Macular Degeneration in optical coherence y y month 24 of follow-up
the Fellow Eye tomography, drusen
volume
Age-related macular . .
q IIDrusen volume dggeneration (AMD) 109I pat|e0|n’gs presegjung Calculating the drusen volume growth model
evelopment over time | ,cen volume, Optical Not early and intermediate Bland-Itman plot showing the agreement between the drusen
19 and its relevance to the h t h licabl age-related macular |
course of age-related conherence tomography applicable degeneration (AMD) volume measurements
: (OCT)Disease Development of drusen volume of all eyes during study period
macular degeneration progression, Retina
Association of Visual Automatic segmentation é6to;;ésof/vi1tgoe§¥|)e/s
Function Measures with of drusen, drusen Not AMD, 62 eyes with Sociodemographic and Clinical Characteristics of the Participants
20 Drusen Volume in Early volume, age-related applicable intermediate AMD, and Relationship Between Drusen Volume and Visual Function Tests
Stages of Age-Related macular degeneration, 22 eves from health P
Macular Degeneration contrast sensitivity y controls) y
i i . ==F <=9, . -
ODbservatlonaI Study in Central foveal thickness, *LH@E'_JJOIEQHLL Baseline characteristics
rusen Patients with . ZHHPH Aol Y= 2HAL ; ; -
21 Epiretinal Membrane after Drusen, Drusen size, Not 200t} E2X0| gl Pattern of BCVA (logMAR) at preoperative and in the postoperative
ViFt)rectom d Epiretinal membrance, applicable SIHIX{OrO| Ol ShxI period, in both subgroups
y and Membrane Vitrect 2HHE 0] A= BHA .
Peeling irectomy 250t Mean change of central foveal thickness
Age-related macular . . .
Extramacular Drusen and degeneration (AMD) 4168 eyes (2998 Field 2 macula centered fundus photograph with macular grid
Progression of Age-related Extramacular drusen Not participgnts) with overlay . o )
22 Macular Degeneration Disease progression, applicable intermediate AMD in Extramacular drusen were not associated with risk of progression

(AMD); Age-related Eye
Disease Study 2 Report 30

Age-Related Eye Disease
Study 2 (AREDS2)
Geographic atrophy

one or both eyes

to late AMD
Characteristics of Extramacular Drusen
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104 patients with Comparison of baseline characteristics between 4 groups with
HZLAR X2 E 0|23t Age-related macular carly- hp 75 . normal, early AMD, intermediate AMD, late AMD
- degeneration, Check-u Not arly-phase, 7> patients Comparison of average values between normal and AMD groups
23 Lol 2t gttt g o 9 ' P ; with intermediate-phase P . 9 . group
OB O Kb H A Fundus photography, applicable and 4 patients with after propensity score matching for age and sex
Flgex 24 Risk factor Iate—F;w Logistic regression analysis of factors which showed meaningful
phase AMD X X ;
relationships with AMD
Macular drusen, Fundus photograp?s showing macular drusen (right eye) and
i Leukocyte telomere without drusen (left eye)
Arl;]eidﬂ}zcglaéaollﬁll’(uesregfln Iené/th, DNA N Pace of ageing of participants with drusen (N = 165) and without
24 . . methylation age ot 1037 participants drusen (N = 669)
lerated biological y age applicable P P . . . .
acce . 9 acceleration, Epigenetic Pace of ageing of participants with no drusen (N = 669), with
ageing? clock, Retinal vessel drusen in one eye (N = 61), and with drusen in both eyes
caliber (N = 104)
AHEZ Q9 Baseline characteristics of subjects
LS E Y (Spectral ETDRS subfields within standard 1-, 3-, and 6-mm-diameter
AHEY g domain optical X0 DEAIE 06 concentric circles at the right used for reporting retinal thickness
HIZHM CHS 2R Zto| coherence tomograp hy, Not OIATOI'II ATJE_' Z Aol Macular subfield thicknesses and retinal nerve fiber layer
25 gsre =L Chorst olxf SD-OCT) &ttt T771| apolicable orx ZUARAR 6‘|i)+ol|:' Al thicknesses stratified by sex
ceo= —'_'—HM o= = (Macular thickness) PP == F 1065”0 A= Macular subfield thicknesses and retinal nerve fiber layer
== YAMNZEFE T ° thicknesses stratified by laterality
(Retinal nerve fiber Correlations between OCT measurements and age, spherical
layer thickness) equivalent, and signal strength
Age-related macular
Evaluation of retinal degetner?thn (AMtD) 26 eyes of 21 Japanese | - Multimodal imaging of serous PED in the right eye of a
pigment  epithelium e'tlf?al' plgr(r;{%lé) patients with serous 78-year-old man
26 changes in serous P?p:nei’lcu{an thelial Not PEDs due to AMD (13 Muitimodal imaging of serous PED in the right eye of a
pigment epithelial degtachmenr'i (PED) applicable men, 8 women; age 70-year-old man ' .
detachment in age-elated Multi-contrast optical range, 55-3 years; Scatterplots of RPE70 areas or area ratios and morphometric PED
macular degeneration coherence tomography mean age, 72.1 years) parameters with statistically significant correlations
RPE-melanin OCT
4757 participants Progression of study eyes with drusenoid pigment epithelial
. Age-related macular enrolled in the detgchments (DPED))/ tg advanced forms of agge—related macular
Natural History of degenera.hon. (AMD) . Age-Related Eye degeneration (AMD)
Drusenoid Pigment D.E[%sel.n?'g glgmentt Iglsssease Stggly ﬁgREjDS), Natural history of fundus changes in eyes with drusenoid pigment
27 Epithelial Detachment in epithe I?DPEED?C men Not havinwe[;I%ElDeiTwla:‘E Ie:Zt epithelial detachments (DPEDs) not progressing to advanced forms
Age-Related Macular applicable 9 of age-related macular degeneration (AMD) by 5 years (n = 163)

Degeneration: AREDS
Report Number 28

Natural history
Age-Related Eye Disease
Study (AREDS)Disease
progression

one eye and having 5
or more years of
follow-up after the

initial detection of the

DPED

Fundus changes occurring in the left eye of a 73 year-old woman
with a drusenoid pigment epithelial detachment (DPED) at baseline
Change in best corrected visual acuity over time in eyes with
drusenoid pigment epithelial detachments (DPED)
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- - Fifteen phenotypes of retinal pigment epithelial cell morphology in
epithr:ItilL?r%l gg?r%rllgted 53 132 ma(éjUIZf\/lD Fa{dv'anlced' age—relateﬂ Tnaculakr] degeneration » . 'I
. . . ' . advance , etinal pigment epithelium phenotypes In spectral-domain optica
Acétl\{?;c]e? Ret|nalcl)3|9[m<a=|nt macutl'ar Idegﬁneranon, 13 GA eyes from 12 coherence tomography
Cplh elium, an “ptica optical conerence donors and 40 Progression of RPE phenotypes in the transition to geographic
28 Coherence Tomography tomography, drusen, Not neovascular AMD eyes atrophy
Biomarker for Progression hyperreflective foci, applicable £ 20 d .59 Correlati b ivo SDOCT and high lution histol
in Age-Related Macular transdifferentiation rom ongrs, Correlations between ex vivo and high-resolution nistology
Degeneration apobtosis. miaration early AMD; 60 in drusenoid pigment epithelium detachment
9 Mig sréatter’in gelectrén age-matched control Histologically defined RPE features are visible in vivo
MICrosco g’éereolo eyes) RPE morphology and the life cycle of drusenoid pigment epithelial
24 9y detachment (DPED)
The effects of the intravitreal administration of RLYE, the modified
RLYE variants [R(D)LYE and Ac-RLYE], and aflibercept on the area
of choroidal neovascularization (CNV) in laser-induced CNV mouse
models
The e;‘\febcts of Eche intr?vitreall adlmirll(istration of RLYE and Ac-RLYE
. on inhibition of retinal vascular leakage in streptozotocin (STZ)
?}gﬁﬁiﬁ? Jﬁg’;ﬁ?ggf induced diabetic mouse models
Therapeutic Efficacy of a age-related macular The effects of the intravitreal administration of Ac-RLYE and
Novel Acetylated c?e eneration: resis Not Six-week-old male aflibercept on inhibition of choroidal neovascularization (CNV) rat
29 Tetrapeptide in Animal gt - retinal licabl C57BL/6J mice models
Models of Age-Related neo?/ggghlgiig?ion' applicable / By 532nm The effects of the intravitreal administration of Ac-RLYE and
Macular Degeneration . ! ranibizumab on inhibition of choroidal neovascularization (CNV) in
laser-induced CNV | : -
model: VEGF: VEGFR-2 aser-induced CNVrabblt models o )

' ' The effects of the intravitreal administration of Ac-RLYE and
ranibizumab on inhibition of choroidal neovascularization (CNV) in
laser-induced CNV minipig models
The effects of the intravitreal administration of Ac-RLYE,
ranibizumab, and aflibercept on inhibition of choroidal
neovascularization (CNV) in laser-induced CNV rabbit models
Safety assessment of intravitreal administration of FH535
in C57 mice
The effects of FH535 on subretinal fibrosis, EMT and CNV in

. . Neovascular age-elated FH535 laser-nduced CNV mice
Wgﬁ?{ﬁgﬁﬁg;’gﬁ?ﬁdﬂﬁd macular degeneration, (a P-atenin ARPE-19 The impact of intravitreal administration of FH535 or Box5 on
trF;nsition' a ke d¥iver Subretinal fibrosis, inhibitor) cells7-week-old male Whnt-ignaling, EMT and subretinal fibrosis in laser-nduced CNV mice
30 of subretinal figrosis - Rﬁtilr)al pigmintr I Bos C57BL/6) mice Thﬁ influence of TGFB1 on the Wnt-ignaling molecules in ARPE-9
B epithelium, Epithelia (e)¢ cells
nric;\éisigtsl?jreagﬁe::![?éid mesenchymal transition, (@ Wnt5a / By 532nm The impact of FH535 co-ncubation on the EMT and migratory
9 Wnt5a/fB-atenin inhibitor) capacity of ARPE-9 cells treated with TGFB1

The impact of Box5 (a Wnt5a antagonist) on the expression
profiles of EMT-and Wnt signaling-elated molecules, as well as its
influence on the migratory capacity in TGFp1-reated ARPE-9 cells




