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Frim
BRIZIIEDLIS>TH D | S0 5 OHITHEIE OB W TERUE I
B, SRR AT L CRIMECE ORI B EE LRk S 5, eIz Bl
THETICEET DM (A, R, KR, HHE) (X a5 meE
I EE TR ELBEEL AT 5 (Fig. 1), £/, B & FRT 2 MR O F10E
TN BB/ LTS (Fig. 1),

Fig. 1 IRERKDHEIE
(https://www.santen.co.jp/

ja/healthcare/eye/eyecare/

structure/tZ)
ML, PBESEL, A (T )
‘ — AEAR
RARAE R . 5 0 1 | naeun
ENGE N N Y N | TERERER
X 7 AR
SIRTE . SMERB. S pesyomm .
BERE, S iE ofE nEEn — § LT
o AFER |
MO DR E | 1 5
KN
fE oM A B E T Miller &5 - —
A S, BHERE L AR
FoTa (Fig.2), & — B s
FaEn 1R
Fig. 2 MROHEE ]
(BRI2HE 2 4+ 7 71 18 ] Emex RN
o i
HREE OCT d3=T 2013 N
N i S o -
HLEESE) |




SIZHEBEDOAMUNTIE, 7 v y 7RI, JIEAFAEL TR Y . AL 2 5IR
PUERF1R & N 2 B2 B U —ROM Tili7- Sh T2 (Fig. 2),

2 R S ZE MEAE 13 JIRAS A af A8 07 A & A2 C BRI 72 4555 R OV A8 AU
WIZ K DPFEDTZAUC K0 | M B OIS S D, RS
FED LD T & 2 BEPRIFMARRAE S, MERR PN 3 5 8 A v iR 2 2 U s 3 B
FEINDRETH D, & ITHBERRICAMENEZ 5 & fKRENE L <IKT L

WOYARIICE 2, R 2013412 BRI
' B ¥ PR s R
BT 5 HARDFRERERIL, FH2fr 4 R EEL
OEMEMNE
ASEE R REIIE | 54NN BB M Dz 0O

CKETIIIAL) TH D (Fig. 3). Fig. 3 BARDHRKLAFKEKESR (2013 4F)
(A 55 B 7RI 22 2 il Bh < RS MR R IRATF

AR PN oD i & g A ST i & B e ‘ N )
FeR 3 TR ST - FAh R ZEMEIE I BT 2 i
JRAEI I, L N B HEFEIA 1 HHFTE SRR 24 FEBERAE ) A SRITERR)

(vascular endothelial growth factor: VEGF) OB G- N KE W ENHA LMD
B TIEDLD & L TIRVEGFIUADIRN ~DEREER G (I FIANE ) 3L
SN, HOEBEICRKESERLTND (16), LLAaRnD, BEOHEKRK - &
HAHNKREND & BYIEY A7 BNb D Z L, — O BEITHIVEGFHLAIZ
JEZ NI () VAR A =) ZENRBER SN TWD (7-14), 7=, R
H) 72 i L ORE R AN B O K0 . s s BEZRPEIE & U < 13RI M E
ZIAE L, PUSREICIEZ 2 5B IIA B DEMNT 52 R TFHRIL TV,
Z DT, VEGF & 13572 5 IR IR O PR K OHIVEGFHLA & OF AT RE 72 16 5%
OB NEEN TN D,

AMFFEIE, HRPYILE T AP R T & 218 RN w55 B ZE MESE K OV PR P e ARE
ICHERZ YT, 2 ONRREMRIINE NS BIERIEOBRR Z BR L L TYT o 72,

FHIE T, & MIEWERHa®r~—Fty FEHWT, BRI 5
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EVEIESRREE T /L T 5 b — W —ah NS IR E R LT 7T V2 Lo, %2
TiE, v VARG aErv—FEt Y FOBRHANEBHEEEMIEET V&2 VT,
TIONNAIR D% —ThDHTH TR DONFEERGE LT, REIZHEIETIL,
B PRI MEEE FR T D FIR Y o 7L & BRI AE T AT 7 V&2 -V T, M A
KT 7R REAEEOIEAZBRET L, WE~DOREG LI LT LT,



1%
EF )L DFEST.

HIE S

aFv—FEy b EHW LR RS I A

DNERTEBEZEMEE 1, HIBSRERE 1 X 0 BRE O AEIE O] (quality of life: QOL) %

HELETSHELKRETH D, M BEAMEEIL, AARIZES W TR 4

A7 (Fig. 3). WK « KENZBWTIIERARKFEIUL TH Y (15,16), HEmE{bits

(ZHEWNE A ZOBELITIEIML T D, i T

PHBEAVEIE T2 O IRITIS U T, MR &3
R D2OD X A TSN D, eI,
MR A R AR ICE R LT E (M
WZEM), R IHAPMET L TN, —F,
BHRIIVEGFO R G- 2350 < | MM D SMANZ
AT DRI HT A ME 24T S5

O

—

(choroidal neovascularization: CNV) (Fig. 4), =
DFA M IAKAAAE LW R IE TH
0 . & D NEHHE D 72 I FERL Sy DR S0 H
M2 Z % (17), B BN P8 BE S M E O I
REMEAT IR < | HiRE &2 W] 2 B BE IS I <0 M
MAE Z % & SR BNE TR B0 %6
KNCED, ZOT, IRIEEL0E# A 0F
Bt U < 132 O 1332 B RN s 35 B 25 4
SEDIRFRHRIZIZ 72 V155, BRI AN

PEZEMEIE DIBHRICIE, PIVEGFHUAD S —i%

IERGRBI O
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| ? , BERER ER
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Fig. 4 BHENENHBEE M
(http://jsantho.com/eye_disease/ Il i
PHBEZPENE . html 1 0 s 2 eik)




RTHDHMR, RBEENE RYJED Y A7 Z££5 (0.02 ~ 1.6%) (7-11), IZ T,
PIVEGFHUKIZEM TH v | BEORFHAHEDKRE VW, 51T, —HOLEIX
FIVEGFHUAIERZM A RE W VL AR X —Th Y  IBEOBEEZIT 5
ZEMMTERY, BLEOBE LV | BRI B MEE 3 D BT RRIR R IE O
AN EIE SN TV D,

L — W — IR A2 7 i, MR B RO T Ly T~ L
— Y —BRG% . FISIIEMAL OB T 2 M BT AERER 112 L0 | B ANk
BEZSMESESR RE DR C b D IS L BT A 2B T 5 ET7 1 Th D, BIfE, vV
A7y b UBFEOIEE NEREE RO L— =R RS I R T
ARPAHIN TN D (18), F oA F VDRI, K= 2 N B o FFAh &
OB G IRBEFUENET OND, L LA L, > WEOBMMICITERE N
FERT, BRR 35 BT WIRAE BT AR M4 28 L3 2 182 HH NN o 5 BE A8 PR E % 5242
B 5 Z LiXTE RN, —F, e PREHEIL, &R MBI FUE O
LSRR EDRERHDL OO, W E G RIESCRIEHE RN L MO
< ERRIGEVVRRER T 5,

ZZTOARICBNT /IMNIERHTH L 2 E
»~—%t v k (Callithrix jacchus) (Fig. 5) |23 H
Lz, aEr~—Fty ME, (KES0cmAltk, &
F200~500 gD/ NHUH L TH S, FlA &L LTiE, =

Frv—Fty FEAWTERAETT VA{ERLL /-

BE THEYL, = AN KR T 7 H

RUBFNLREOURO RSV (KE>2kg) &0

Fig.5 at~—F&v bk
WA A IR E 2 A N R OGHISEY) &2 80 (https://www.ciea.or.jp/service/
laboratory_animal/marmoset.php)

AHZEMAETHD, TOILD, atr~v—F
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v MI MERET L, N—=F% 0 Y URET IV, BHBRETT L, TV
< —IRET R EOMRE DB TRk A IR EBRICH WL LTV D (19-24), =
TUv—Ety MREROERTAET L OMERIT FFEREM I ONZ FT LIS IE
DRI BN T, T o HEET M, XV EEEDO S D RiTEER T — & DA
HICHETE D, LN T ATz ~—F®y hE2HWEZL—V—5
FEARAG LS BT AT T LV OMNLE B E LT,

F28N SEBAMEL R 071k
2-1 A

AR WY R OGAEET, LT OBy Th 5,

r & X (ketamine) (dDaiichi Sankyo Propharma (Tokyo, Japan), ¥ 7 2>
(xylazine) (% Bayer Healthcare (Tokyo, Japan), A7 K X 3> % Kyoritsu Seiyaku
Corporation, Tokyo, Japan), 10% fluorescein% Alcon Japan (Tokyo, Japan), 7 /L4 &
~ 7 > b iZDiagnostic BioSystems (CA, USA), A Fi AKX Otsuka Pharmaceutical
Co., Ltd. (Tokushima, Japan). A - % v~ bk (EUKITT) (X O. Kindler (Freiburg,
Germany) . fluorescein isothiocyanate-dextran (FITC-dextran) (X Merck KGaA
(Darmstadt, Germany), X KU »®P AR, & 7 L A @A R#K0.1%I% Santen
Pharmaceutical Co., Ltd. (Osaka, Japan), /X7 /L. AT /LT & R (paraformaldehyde:
PFA). A % / —/L (methanol). polyacrylamide gel (SuperSep™) iZWako Pure
Chemical Industries (Osaka, Japan), VU > fig/kE —~F N U 7 A - 12KFn% (disodium
hydrogenphosphate 12-water: Na;HPO3 * 12H20), U » g —/k3FEF b U 7 A K
(sodium dihydrogenphosphate dehydrate: NaH2PO4 + 2H,0), ~> h /S E X — )L
(sodium pentobarbital) (¥ Nacalai Tesque (Kyoto, Japan). optimum cutting temperature

(O.C.T.) compound % Sakura Finetechnical Co., Ltd. (Tokyo, Japan), ~ A 22— KM} &
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AT A RH T AT 7 L3 (Osaka, Japan), DAB Substrate Kit /& Vector
Laboratories (Burlingame, CA) 7SN L7,
0.01M U etz fE /EF At /K (phosphate-buffered saline: PBS) 1. 0.137 M NaCl,

2.7mM KCI, 10 mM NazHPO3 + 12H,0, 1.8 mM KHPO4 Tl L 7=,

2-2 FEBITik
2-2-1 B

(A E240~360 g, 2~3FEHHOMME =€ ~—FF& v FU4ATE [H HAEITFE K
FERSANFICATESE, 5%V 010883 CLEA Japan, inc. (Tokyo, Japan) 75 EEA] 1
AR PR RIENIEAT L O B R AE B P Gt s 3k & o 2 — 8 i § —
U 7 T24~27°C, WEA0~T0%DEREE CHHE L7z, EREWMOHY 1T
Association for Research in Vision and Ophthalmology Tk b= A KT A %
HSF LT T o 72, 70, ERNEIC OV T, 5UHR R REENFSTAT 02010 Guide
for Care and Use of Laboratory PrimatesiZE > T, FALKT:, I B3R5 K OV
RRZFEWERZ B XICHGAR S LT3N L7z,

2-2-2 L —H —iFERAKE IS #4: (choroidal neovascularization: CNV) 5 /L

aer~v—Fky MI, ¥ I (40 mg/kg, im), A7 h I (0.2 mg/kg,
im.), X hoVLeE X —/L (5mglkg,i.p.) (280 RKEEE DT T2, BEFLIZ, P b
AIRKROT7 == 7 U ERBEN OGRS I R Y P RRIR & H Tl < &
Too BRMER . HBEE P8P L — W —HH 21T > 72 (532 nm, 100 ms, 50 pm,
650~2,000 mW; MERILAS 532a; MERIDIAN AG, Thun, Switzerland),

F 7oL B RN s B BE 2 MR E O IR 3 T & 5 U VEGF $T {& ranibizumab
(Lucentis®) o kA& B if. 45 A= L2 kb4~ 2 EH 2 f5t L 7, RanibizumabiZ, tH7)
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1,500 MWD L —H —R4F 21T > 72 E %, 0.1 mg (10 uL) AN G LT,

2-2-3 HEARJEE R (fluorescein fundus angiography: FFA)

I AN HH 2 e HH 3 D 72 O I RIS IR 8T A2 8 7 /L I 36 W CRRARRAT 24T -
e AT =%ty ML, L= —ME14 0 & Bab & RO 51E TRRER 2 23
oo BEFLIZ, bR EDI KRR T ==L 7 U UHRRIE B D 2 R Y U OP AR
ZHWCHRlE S8, B ko= 7 LA UORHRIK0.L% A SR L=, & D,
10% fluorescein 2 0.5 mLEFARIN#% 5- L. Micron Il Retinal Imaging Microscope
(Phoenix Research Laboratories, Pleasanton, CA, USA) % H\\ T35 % DIRJE & i
L7z,

1AM T RIS S W T b— Refli L7z, b— 3 —RGTII il L 72
Yo TIRCNRKE I AR A 38R L7 Yo Tk, T — 2 b RA LT,

Grade 1 = JEHEOEHFE O B ARV

Grade 2 = JHIZFED ARV DN HOE 2 78

Grade 3= 1%V vallart &b B DY 2 58 6

2-2-4 RIS

L—Y -1 %, B FoaEr~—Fky FERMKL, 10 UmL~S
U U EHAEBREAKZ0SL, Kl T4% PFA% 0.5 LA & il #a SHEh R~
L. IRERZHGH L7, fH L7ARERIE, 4% PFAT4RFRILL EFEE L, 12.5~25%
A7 0 — AR TESR L, AR 2 kR L7, £ 0%, IREkKA0.C.T-compoundiZ
ALK T 0y 7 2 ER LT, oo, 7 T4 F A K~ & (Leica, Tokyo,
Japan) %MW CHEEOEGAEKY A (E&10 pm) Z/ERIL, v~ A a— FMi&x 2
TA RHTAD EIZOHT-80°CTHRIF LTz,
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FRE LR D2 FIR3EI 2 VT~ bR ) v - 2 VU R & 4T
77, WREYI A 1ZPBSIZIE LO.C.T-compound Z VEif 1% . BXPERIIC— % ) — LT
ETRIFCHEBKCRE LIEOL, ~~ h& 2 U AR, =4 Y U RIZ55
RLT, Z0%, BIEMIC= X2 ) —VIREZ BT THKL, ¥ Lo TaEML
DHAA X b TEA Lz, Ytk OIS A1, b—9— RSN & I

B EAMEE TR LTz,

2-2-5 SRk

L—F—WE1IA%, T OaTr~—T Y FORERI L, 4% PFA%
FHNT4°CTI2RER[E € L7z, £ D%, O.C.T.compound% AW THfE T v v 7 %
TERLL-80°C TIRTE L7z, AT D728, 7 7 A4 A A% » k (Leica, Tokyo, Japan) %
AW TS el (8 210 pm) Z/FR L, ~Aa—MI&E AT A4 N
7 A0 FIZOHT-80°C THRAF L7z,

4] 7 IZDAB Substrate KitZ ]V  TDABY A 21T~ 7, 4rOIZH) ) 40.01 M PBS
T1057 3 -22[EBE L, 0.3%imfe /KR TR~ LA F o 24 —E 2 NEML L
I=. ZOH, YEMETI0NT 2 v F 7 L, ~ 7 ZAHCD3LFiM (1:100 dilution;
Abcam, Cambridge, UK), $TII%E PN R H#E5#K 1 (vascular endothelial growth factor:
VEGF) $ifk (Abcam) & L < (IZHUIAHRHSGEIA T (placental growth factor: PIGF) #i.
K (Abcam) &4°CT—HELE ST, TDk, IRPUAL L TES T Y X
i~ 7 ZHUA (1:2,000; Thermo Fisher Scientific) # 18, W TT ED -4
F UL E R U —PEAEREIVER TGS, BRIV TI /Ry
VU a RS S TG EAT o 1o, Yet ik OMEER U A, b — Y = BREA R OY
I HRG AT 2 AR B BRAMER Tl L7z,



2-2-6 YT W& % (optical coherence tomography: OCT)

L—H—MUH21 H % (Day 22). OCTH[{§ A Hufs L7z, JElCFldl L7zl v pREd
ERE ATV, BB kDb a 2 7 L X (72 L; Unicon, Tokyo, Japan)
A LT, 15DV X &A@ L7-OCT#E (RS-3000 Advance, NIDEK) # >
T\ WRASHEHT AL L7800 20k 7T M ON3IR T ilifg A4 BT L 72, MR T 2 offdi (a8 k-
B E b oD BRI O i SO 2 IRAE B AL i A & A7 LT

2-2-7 WRHS ARS8 A L& T R AT

RS BT A 8 AR OWE L, b — Y — RS [A % (Day 22) (2T O =
E v —E & v ;220 mg/mL FITC-dextran (MW 2,000 kDa) & f PBSI&#Z 23 mL
KEBFFARA S G- L ARERZHi i L7z, i L72ARERIE, 4% PRAICIR L 120 W] [l
E LTz, EER, AiliE Lo XEMD RE ., 7 vd v~y s b & AT
RS SRR 58 RS RO MBIEAZERI L7z, L— —REHZ LV FFR S
T RS BEET AR i 8 1%, FHfE A BE%EE (FV10i, Olympus Tokyo, Japan) % fu T
i Lz, BEMif%. FLUOVIEW-ASW version 02.01 imaging software (Olympus) %
FA TR ST AL 58 B PR 2 f B D L CilmfE 2 e Lz, L—V—HREHICLY
IREEH M U 729 > 700 U I RS I8 B IV W o 77 vid, 7 — 2 B ERSE
L7,

2-3 ekl ER
FEBAERNLT N CTEY £ R TR L GRS 2 sl T A E & 7
7o L7e, WEEHFRIEER L, SPSSY 7 K (version 16.0J; IBM SPSS Statistics, IBM

Corporation, Chicago, IL, USA) % H\»TStudent’s t-testz 17> 7,
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BE3E TR
3-1 L—H—HREEALIZ I T D3Ot

EEBEJE FH8 AT L— Y — gt (L —¥—H 77 650, 1,000, 1,500, 2,000 mW) %
AL L, 14 B 15 IS E IR 21T - 72, IRETE 2 ICBUS L 72 BB i 4 Tl
FRSHHE A7 U IS 3R b B RAS IR I PR 55 358D B LTz (Fig. 6/251),
Fro. UV BRI 14 A 1, BEEERALORE R AL 2 5 T R C RS IR AE
L 7= ol 0378 vz (Fig. 646%1),

Ocular fundus Fluorescence
images angiograms

650 mW
(Animal #1)

1,000 mW
(Animal #2)

1,500 mW
(Animal #3)

2,000 mW
(Animal #4)

Fig. 6 Ocular fundus and angiographic images of marmosets immediately after laser irradiation.
Eight laser spots were applied around the macular hole on the left eye of each animal using the image-
guided laser system (532 nm) attached with Micron Il at 650, 1,000, 1,500 and 2,000 mW power
(duration: 100 ms, spot size: 50 um). Fluorescein angiograms were taken at 14 days after laser
irradiation of each laser-treated eye of each marmoset, and late hyperfluorescence and leakage within

or beyond the lesion borders were observed in a laser power-dependent manner (right images).
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3-2 L —Y — AR AL O KAk A A

MR TR CTlx, L— P —MRHN21H %O L — ¥ — BRI H IR AR 72
WRAS MBS 8T A 338 80 B A7z (Fig. 7)., H177650 mW 2 TY1,000 mW D 544 C ik,
BMILE, ~7 177y —Y MEAFRMROMITITE A LBIE IR T,
771,500 mW } 172,000 MWD e Tid, BMIILE, ~7 v 77— @GR
HERE O HEFH S RN T M OEEAMEIZ38 8 B iviz, Lk, 711,500 mWoD L—4
—HH RN T~ —Ft y MREELE S EFRICRECH T2, LR

2T, LIEO IR Z H1771,500 MWD L —F—JES0ETT 5 Z & & L,
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650 mW (Animal #1)

Fig. 7 Histological retinal-cross sections of marmosets at 21 days after laser irradiation.
Fluorescein angiograms were taken at 14 days after laser irradiation of each laser-treated eye of four
marmosets. At 21 days after laser irradiation, transverse retinal sections were prepared and stained
with hematoxylin and eosin. Each number from 1 to 8 in the fluorescein angiograms corresponds to a
number in the retinal crosssections of the same eyes. CNV was observed in each laser-irradiated lesion
at 21 days after laser irradiation, and the lesion areas were large depending on laser power. Scale bar
indicates 100 um.
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3-3 L — W —HEHEALIC IS T 2 M N B~ — I — K O FEIA - D FE Bl

L —H — R 1T 2 N BRIIE O JRfEME & A FEEEFEIA T 2 F R 5 7212
CD31., I R HE5EIK -+ (vascular endothelial growth factor: VEGF) K UMGAZ A
K-~ (placental growth factor: PIGF) D¥8i% L —H —MUN21 H & ICHET L7,

L—F—RSHC Lo THEE L 7= 7L > 7 ORI Tk, CD3LRGM: A Bl
(Fig. 8A, KH) L~ 77— (Fig. 8A, KU D) BT M@ D LT,
VEGFIZ, b —¥ —MEMEREEEICI I L T2, b—3 —JEREEIRIC 1358
D oo Tz (Fig. 8B), — . PIGFIE, L —W—MREKAL LI O K OV
— =R OB ARERNCRE L TR Y . L —V—MEERAIZ BT 5538
AR b7 o 7= (Fig. 8C),
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A CD31 Negative control B Lesion area Non-irradiated

.£1 .
s 18 -4
Animal #5 !’ . i1 i : VEGF
.;’_ > ,1,!
R s s
- ] -8 “hm:‘ s
s R Y S o A PR ]
N g -
o 7 C
a! i -

PIGF

g o) . R
Animal #6 T % A T
N o v .

Fig. 8 Expression of CD31, vascular endothelial growth factor (VEGF), and placental growth
factor (PIGF) in the retina at 21 days after laser irradiation.

(A) Representative images of neovascularization with CD31-positive endothelial cells (left images)
and the negative control without primary antibody (right images) in the laser-irradiated lesion of the
eye. Capillaries (arrow) and macrophages (arrowhead) were observed at the level of the Bruch’s
membrane. Few capillaries with CD31-positive endothelial cells and macrophages at the inner level
of the disrupted Bruch’s membrane were observed. (B) Representative images of VEGF-like
immunoreactivity in the laser-irradiated lesion and non-irradiated retina of the eye. VEGF-like
immunoreactivity was increased not only around the capillaries and macrophages but also across all
retinal regions in the laser-irradiated lesion compared with the non-irradiated retina. (C)
Representative images of PIGF-like immunoreactivity in the laserirradiated lesion and non-irradiated
retina of the eye. PIGF-like immunoreactivity was ubiquitously expressed in the non-lesion area and

non-irradiated retina but did not show any changes in the lesion area. Each scale bar indicates 100 pm.
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3-4 L — —HRSTF TS ARAS R A5 ML oD 1
M 3 E R IRAG A S AR D AR AR 2 VT FITC-dextran THERK L 72 IRk
AR IS 2y Lmmfi 2 €& L7e (Figs. 9A, B), AfFHEL, =€ ~—Ft& v
MBI AR L— = RS ATV B2 R L 723 ARy P& fR< 29—
Y==Ky N CTEHl L7z, EXINRME IS A= M A% 131,34 £ 0.49 x 10° um? ((F-1
+S.D., n=29), WA IECHT AL M4 A O 2 BhER51136.5% (n = 29) (Fig. 9B) T

>77,

A B
3.0
o
25
o
2 20
g o
5 g
—
X 15
3 I
K
-
z 10 8
o
0.5
o
o
0.0

Fig. 9 Quantification of the CNV area measured on the RPE—choroidal flatmounts at 21 days
after laser irradiation.

(A) A representative fluorescein image of CNV on the RPE—choroidal flatmounts. (B) Quantification
of the CNV area measured on the RPE—choroidal flatmounts of four laser-treated eyes. Data are

represented as mean + SEM (29 laser spots). Scale bar indicates 100 pm.
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3-5 L —H— M AR NRAGNEET AR 8 0 ot T U7 g 14

L — P — IR I A ML AE O T Wi g 5 (OCT) Hifg % L — 4 — 21
H#% O RIS E % 2B L=, OCTH{% (Fig. 10A) 1%, IR (Fig. 10B)
DIRFEEBPALE T HHEEOW E S T 5, AREEEROIRRKF FIArE T 53
DORREHBAL (Fig. 19BEEARH]) 2B\ T, IRIEIEHT A M (Fig. 10AH JKH)
PRSI TND Z EEF LM Uiz, &I, U——BREHERAL 2 SLRIC R
R LBET S Z LICEEh L7z (Fig. 10C),

A
|
S . . PO . 175 % |
Tt e o B
B

Fig. 10 Representative images in laser-induced neovascularization using SD-OCT.

At 21 days after laser irradiation at 1,500 mW, OCT images were obtained by using SD-OCT under
deep anesthesia. (A) 2D retinal transverse image, (B) Scanning laser ophthalmoscopy, (C) 3D
reconstruction image was obtained from sequential retinal transverse images. The 2D retinal transverse
image in A was obtained from the red line in B, and this image showed a disruption of the highly
reflective layer that corresponded to the RPE and a sub-retinal hyperreflective material regarded as
CNV above the RPE layer. Blue and yellow allows (in A and B) indicarte laser irradiation site, and

red allow (in B) indicates location of OCT image (A).
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3-6 aE~—Ft v MGKEIRIE FT Ik 5 HIVEGFHUADIEH]

L Lcasr~—Fty b b= —FRIEEEILE B EE T VA2 AT,
& N 5 28 BE 28 VESE O VR 3K C & 5 HTVEGFHL{Kranibizumab o lki# 5 ifn. & 587
AT AIEAZRET LTz, L —W —REE% Oranibizumab 0.1 mgD g 11K
Fe 5L, MAE MR 2 A B I2mH U (Figs. 11A, B). WRIEIEHT AL 4% 24 5 124

il L7z (Figs. 11C, D),

C
Vehicle Ranibizumab Vehicle Ranibizumab

=
o

120

& 0.9

;\? 100 g. 0.8
b w 0.7
é 80 r M Grade 1 E 0.6
& 60 | [ Grade 2 05
3 B Grade 3 g 04
s 40t 2 03
g 20 | 0.2
) 0.1

0 0

Vehicle Ranibizumab Vehicle Ranibizumab

Fig. 11 Intravitreal administration of ranibizumab reduced CNV size in common marmosets
(A) Fluorescein angiogram of eye fundus were obtained at Day 21, respectively. (B) The graph
represents the ratio of FFA grade (%). Data are presented as means + SEM (n = 32 laser spots). *P <
0.05 vs. vehicle-treated group (Mann—Whitney U test). (C) Representative confocal microscopy
images of CNV. Scale bar represents 100 um. (D) Quantification of CNV area. Data are presented as
means + SEM (vehicle, n = 4 eyes, 31 laser spots; ranibizumab, n = 4 eyes, 28 laser spots). *#P < 0.05
vs. vehicle-treated group (Student’s t-test).
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B B

1 RN i 35 B 28 HEAE 0D 95 REAR BRSO T BLE M Bl O SEZDE AT 12 1, ~ 7 A0
7 v MNeEO > WEONREIR I EHEET VBH SN TE 2 (18), A
TN 95 BE 22 MR AE O VR IZ X, PTVEGFHLIK (ranibizumab } Ofbevacizumab), T
VEGFT 7 % ~— (pegaptanib)., VEGF-A. VEGF-B} OPIGF% [HLET @& %
X7 8 (aflibercept) % HWZHIVEGFIRHE DY, £ < OERIRIFZE TR WACR (I
SR O 2D TER Y (1-6), EBRICERIRG THHEH I TS, L
LR, ZHE DY DN O IERRRIEEZ AT 572012, F > liH
SKVEGF72 £t DS OAWFEH K DOVEGFIZIIFE AT 5 Z LN TE T, F otk
RIS LA AT T L CRMii 2 2 IR EECTH D (25,26), 3 72bh, ERE
FELUA D RAS I L8 8 A2 B 7 b & R TR L G 4 O 3203 EAT 2 3 D BRI
(T, M B S L C 2N B E M A LR 5 Z &N TERWY, £D72H, T
=AY T AT T 7Y I RO L DRI MERESFIEIRIC
B HEGFHMMICHWONTE 72 (27-29), LU 6, THHEEHEITT -
BFH (7> F<400g, ¥ U7 A<409) EVIENRKEL (>2kg), EFEHMT 572
OIZITEARERMPREICHLEL D, —F, a2t ~—Ft&y ML KE200
~500 gO/NEDFHHFF L THY (30), W=7 AW, THFTFLERT 7Y
713X RU BN Lo RO RILIAHE YL K0 b 80009 < SRR o % 1
Dz 6D EVIFERDH DL, EDeH, 2t ~v—Ft >y MIREELERE
ETIVOMENLIEL, BTN BT ZEMEIE OO J5 REAF BT DN LR R AR AY DO PR R
IZBWT, [TolWEET VX VEEED D DHFEIKRT — % ORI K NEREHE
TINCBT HEARPROUFEICFHFHFTELLEEL, KRETHRF L,

ABFFECTIE, H177650~2,000 MWD Fka L —H— (532nm) OFRHFIZL Y =%
yv—Ety b OMEK TIIALES DM EER ERIRAS IR SR A KA PR
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FHLT, L= =14 R %I, 1RO IRV OVARRE I A 8 & [FEE, L
— W — BRI BV Tl AR 2 R il e 23 ER o H vz (Fig. 6), F 7.
MBS b B e e RS I S~ D L —F — R K > TAHE L7214 R R O
SR O IE, 21 H & OOCTWE B TBLES S LI RIS IEB £ L E DR & S
KO A Tl S Nl (32 bR IRIE BT ORI F PR E O K & X
e LTz (Figs. 6, 7, and 10), 722>C % Hi /11,500 K 182,000 mW D BT S:4-C
1T, MR T ORI I BN o~ 2 v T 7 — O B (S R AN e
ENZFHEE SN (Fig.8), D7, WK A B 475712 13 H /11,500 mW D
HRSR Gtk & il &I L. 2 DB OREHE1T o 72,

AR TIX, L= —WE L7 vy 7RO & I CD3LEG M PN B <2
~/nu7y—YORMEMZE L, VEGFIXEBHMIMLE S~ 7 07 7 — VO RMHET
TR < b= —REHA OB I bBIE S (Fig. 8), WEDHE TIX
1 RNt 3 B 25 PR A R IR A AT A I o R (a5 R e~ 7 1 7 7 —
PIZBWTVEGE M L (31) . ~ U ARSI E B /E T 7 LD L — % — IR
3 B 12 1 MM RAS /58 B2 35V TVEGF E PIGF & L /X 7 I L TV 5 2 &

PRENTVND (32), ZHAHDFIIAIL, VEGFMK UPIGF A Mk 4 35 L B2 s
B e 5 14 0D IR B 1f. 7 T A D R IC B 7R R BN A o TV D Z L 2RI L C
Wo, L LR BARIFZE TIE, L—W —BE21H %1251 HPIGFORHLIL, IR
S & FE R CH 5 03 R 22 BGRD B 7e v o 7= (Fg. 8C), i E DA T
1%, PIGFRAASCPIGFE AR R FIHLIARIT K 2 WRAS IS M8 8 AR SN /E 23R E .
PIGF D Ij#& I & H 2E ~ DB 5N FERES TV D (33), AR THFT L7 L —
PRI A 2B\ T, BN & OFE R ST HENR DO PIGFR Bl & | L [F % T o -
722 B WM & BT A NI HPIGFR G- 1Z VW2 EREZ HiLd,
—7J7. VEGFRIL &L, FERGTMEBEIC A~ TREEBRIZ IS W T B2 L <
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BY | ARKEIEILE BT A%~ DOVEGFO B 5.2 7R S 417z,

T o s R NRAE I .G T A2 B 7 L ORI 055, aok (R A Rk dextran & 7o 13
St ta g qkisolectin BAD F RN 512 K 0 IRA&IESHTAE 4 2 AT b L7 b | i
EEETDH VI FBNTESACDLND (34,35), — ., FREIANRKS MM
FAEETVOFMOLE, ~ 7 A LR U GEEERT 5720120, KEO®ELE
FAE i dextran F 72 1 X8O (A B Kisolectin BAZ M EE L -5 7= b v Iz M iE 4t
R OA a7 EBANLNTEZ, L LAanb, mEMRHO 2 a2 7 {kidHst
FHIRRI IR B 0 | 72 EBUNRHIE T o 2 i TH - 7o, AWFFETH
Wizasr~—%ty MI, FRETHLIHDODT v FO X 5 IIZHERE/hS W
BT Do WA T o WFENRKS I ML AE 8T A 7L & AR O R )5 ¥E 725 FTRE C
HoHEEZ, FERELE (Fig.9), b MOTWEEEECEENEREZATH &
mh, AErv—ERy MREELE R EET VITT - IS A TRRRIZE
W BN B M EE R R A R 2 E R TRIS D Z DA, fEko KA
TRBIRKE M AE /LT 7 L L0 BYaiii = 2 S22 b4, E7210 - IR
REMEIME T AT 7 /L & RO B BHIFE AN 21T 5 2 L BB TH 5, ThIE,
RKETFANERBEET VORKEMD, OT o WHET VO R LR L
TWNLZED, IEROBRBEET AT S WHEET VLY EMMERH D &
BEZbhD,

B RIZ I\ TR AN s BE A PEAE IR IR I & L TV BTV % HLVEGFHL
{Kranibizumab (Lucentis®) 1%, 0.5mg (50 uL) ARG SN TEY | PRGN
EREEZAREICIMEI LT D, BRICBWT, B MEFERIKRERN4 mLicx L
Lucentis® | Z#I1/25(Z /0% 9550 uL (0.5 mg) 5 SN TV D, ARFHZIBWTH,
axr~v—Tty MEFRIEERI250 pLiZ%kt LFI1/25(2F324 3 510 uL (0.1 mg)
ERG LT L 2 A IR E BT A3 IS HH S iviz, BLEDORER KV | A
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FCHENL Lz 2y ~—Ft v b L—PF =B # 4T T I B 0T
PIVEGFIRIR ORI FIHETH D Z & AR STz,

AWFZETIL, HRATHD Catr~—Ft v b AW EARINE SR M
JEE T VOIS LT AT T V1T, B RN 5 B 2R E O 9 BB AFATC15
WIRGEHOA 7 V—= T+ B EB 2 b5,
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28 WRASH M A AR T D =X TR DIEH
BIF kS
WLIERE S TR 72 L 912, Il sEBEZE MEIE O R C & D IRKE I O Br A= i 1 &

Z O WEgEPED 7= DI R I 2 22 Uo7V, HUORLEF & W] D B BE Tl S0
MAET S &, BRI TOREDLARAZS EE 23, BEThbALTn
DPIVEGHFRIEIL, BIHED U A 7 R0 K - BFHAHENR S 5 Z L1z, &
W72 T RA~OEGRETH D, D78, HIVEGFHLIRDIEHR IR 4 it
T2 X0 ZHBUIBIRE DRI KD b TV D,

TNies 3R BEZS MESE FIE L I3k & Z2 K3 EHEIC BB L TR 0 . sl X D a5
AL ZO—HTH D, BT 2R L (RPE) (X, £ENT
RHBBEHENZ VM THY (36-39), MBIIFICHTZ R LF—RiIcSHEh
52 b bLIEVERESEFE (reactive oxygen species: ROS) M3 FEAE S0 W BRBE
ToH D (40,41), T Z THIERIZ KV HUBRILREDN B 9% LROSHSHEIN L, b A
FLUARET D, EBRIC, Mmlc X VB2 AT 5007 /A4 K (42) X7
NAFH ST AT 2T —F (43), BZ I VE@4) NP LTWHZ LV
T AF o (MG BRI 2 E RIS B R T DR TAEL D
Nt O FIEY) OILFE (45,46), I bl KU TDNAX A — (47,48) iR
eREE LB b (46, 49) PMEEL TWDH Z EAMEINTND, I HIT, EFH
ISP TE N D | SR IRROSEAENF T 5 # 73 = OIS s 25 BE 22 e
FWIEDEREMNTTH D ENHELMNE 72> T D (50-52), ROSIE, WA
M R LG IC BV TVEGF DI HL &2 N S & (53, 54), £ DVEGFIZH
MR D P HEHE S 72 o B ME B L 2 W 5 7200 Tid7e <. NADPHA & &
— B ZIEMAL LARAROS 7 — BN & 5 B AR 4 72573 (565,56), = HIT

ROSIZ % v /X7 BRI E Dbz gl e Z U, ER S =B 8B L Em D1
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T 54-hydroxy-2-nonenal (4-HNE) & VEGF/y itz NS5 (57), MR EEE
EMERE DHEAT TR E WO BRI D, 7Y A b DR A FET L 72 Age-Related
Eye Disease Study (AREDS) (2 &Y, phr7 >, EXIC, B4 I VE, #igh7
Eh GO EMERERICLVIEREOEITHIMEISND Z EBH LNk
2B (58). MERIC & THIMNT 2k A R L A D3N s EE 2 PESE 7 8
CBH LTS Z e s s, € 2T, LA b LA ZFHET 5 iR 7Z2ROS
(X LIHERE 2 A3 2 Z570 053 RNl s DA PR DRI 70 2 L Hifs S
Do £ ZTCARETIT, A TRMEMAEPORFEL L TKRENATWDHHE—DT
T AVERAI = & Z R > (3-methyl-1-phenyl-2-pyrazolin-5-one, Radicut, Fig. 12)
IZ&EH LT,
T X TR T,

pl\1- 0 COOH
R IR TR I ﬁ a k= Q 2 ZZ—> S

IR PRRR R T L Edaravone Edaravone @
ARG A G ——
L (59,60)., 77 J## (Masuda et al., Oxid Med Cell Longev, 2017)
TN A XEWD S (61). =2 K XU UFHRFREEZ T 5 2 & n@E X
NTW5 (62), IRBMEIROMIIETIL, =& 7 R L LNEIRLE if - e 5 2 859
S (63). BNk IR P ZEIE O & S B BT % O e & U L (64), A
RIS ORI 2 2% L (65). A L7 N RV UEERBERFE~ U A D
PR E (66) CRRPIEE 7 /L O MR S SE I 6 U CORGEME 2R3 2 &
D BMNE 2o TS (67), F72. in VitrofKERFAK 7 /1 = — 75 3 A 2 &
HMAEFESC, in vivo N-methyl-D-aspartate MEEFETE (68) M ONEIZ K 2 AN 281
(69) ([ZHFT DX TR DREMEN b MESNLTVD

5 77 72 iz (L AIN-acetylcysteine 232 (H AU INER BB A MEIEE T L TH H L —H
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— A FENRAS ML 8T RN U COREIME 2R L2 2 LB (70), 1 8BS HT
MALAIN AR T D Z LAVRIRENTZ, TN X, T VHNHRA =2 TR b
B RIS SR BEZSMESE (2% L TR TIEAR W E ARG 2 32T, invivo Wlin vitro
DEBRE AW TRFZ1To72, 728, invivo L —F —lRI& I E HT 4T 7 L 0

R e LT, v VAR~ —F Y MIOWTHOMa &> 2L e Lz,

28 FEEM BN O T A
2-1 EERM B

AT DO F2HI2-1EBRMEHIIN 2 T, _X=2V > (penicillin) XA h L7 b=
A 3 (streptomycin) X Meiji Seika (Tokyo, Japan). polyvinylidene difluoride
membrane (PVDF, Immobilom), protease inhibitor cocktail, phosphatase inhibitor
cocktail 11, phosphatase inhibitor cocktail 111, Igepal CA-630. trypsin, Dulbecco's
Modified Eagle's Medium (DMEM)/Ham's F-12{XMerck KGaA (Darmstadt, Germany),
polyacrylamide gel (SuperSep™). ¥ > 7L X 7 7 — [sample buffer solution
(2ME+)(x4)] . ImmunoStar®LD ., 7 4 F ¥ 2 — L& ~ U 7 A (sodium
deoxycholate), R T /UHifgT kU 7 2 (sodium dodecyl sulfate: SDS). ik U
7 . (potassium chloride: KCI), =4 Z 7R >~ (3-methyl-1-phenyl-2-pyrazoline-5-one)
% |XWako Pure Chemical Industries (Osaka, Japan), BCA protein assay kit, Hoechst
33342, propidium iodide (PI), CMH.DCFDA [XThermo Fisher Sientific (Waltham, MA,
USA). Tris-HCI (pH 8.0), Blocking One-P (X Nacalai Tesque (Kyoto, Japan), human
recombinant VEGF % R&D Systems, Inc. (Minneapolis, MN, USA). Cell Counting Kit-
8 % Dojindo laboratories (Kumamoto, Japan)., t @[ &zl (ARPE-19) %

American Type Culture Collection (Manassas, VA, USA) 75§ A L7z, RIPA buffer
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I%. 50 mM Tris -HCI (pH 8.0). 150 mM NaCl, 0.5% T4 %> a—/Lfig)+ ~U 7

2\, 1% SDS. 1% lgepal CA-630 Cifi%& L 7=,

2-2 FEBRITik
2-2-1 B

81 i D (AR EE20~30gE"EC57BL/6J~ 7 & (Japan SLC, Hamamatsu, Japan) K OV
~ 255 s DA 270 ~450g M = £ >~ —F ¥ v b (CLEA Japan, Tokyo, Japan)
(Fig.5) % M\ 7=, B3 120E /120 OBARE Y- 7 LD b & B HIEK TIZEH
gL (CE-2% 721XCMS-1M: CLEA Japan, Tokyo, Japan) % 5-z. 7=,

aE v —FLy ME KRRPAEMBERENIEE T X — o hEtE
TLY T T24~27°C, 1EA0~T0%DEREE THT L7z, FEREMW O F i
Association for Research in Vision and Ophthalmology Tk b= A KT A %
A L TT 270, FIRFEBRARICOWTIE, s KRR RIEMFJEHT 02010 Guide
for Care and Use of Laboratory PrimatesiZ & > C. 7 BEF} R J OV B K80 9)
FRZESITHFEAR S iz BT L7,

2-2-2 L —W —iF R NRAEIEIN A HE (choroidal neovascularization: CNV) €5 /L
rH 3 (43.8 mglkg) & T YV (25 molkg) IRATARE10EAIN LG
DEFHRANEE L, ~ U AR Z 20T 72, BALIX, e s I RERO 7 ==1
7V RO D X N Y PRI A D TR S, HEB ko e
T A CORIRIR0A% A SR Lz, I N—A T R & B TRV HIREA ML X
18 7 3BV CHRARRE B BH6 2 AT L — Y — BT 21T > 7= (647 nm, 120 mW, 100
ms, 50 um; MC500, NIDEC, Aichi, Japan), = @ . Micron Il Retinal Imaging
Microscope (Phoenix Research Laboratories, Pleasanton, CA, USA) % T, HRJED
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KIABEIC LD L — =R 2R L7z,

atrv—tty b b=V -FRIRKEIE M E T T U, B, B2fi2-2
ERBRICIER L7, BB T O atr~—Tt v OBz KiE S8, HutE s
AT L— P — B 24T > 72 (532 nm, 1500 mW, 100 ms, 50 pm; MERILAS 532a;

MERIDIAN AG, Thun, Switzerland),

2-2-3 FH OB LK CILE

T % Z 7R (5-mathyl-2-phenyl-2,4-dihydro-3-H-pyrazol-3-one) %, invivodD s
TIIAFE ARk (Otuka Pharmaceutical, Tokyo, Japan) (ZIAf#E L (68, 69). #ARPN
BH OB, BERICIEWHEIR L OUKERIE T R D 7 A% AV TpHT.0ICFH%E L7z
(71),

~ U AWK G F AT V&2 AW X 7R OERBEFTIX, b—%—
%2 D 1H2RBI2IAM OREEN S (0.3~3 mglkg) & L <Iix b —F—REE
RICHBIZEIRN& G (3,10mglkg) #1To 7=, £ X T K OIEHE fHEREH]
WA BRI A, L—F—MUER%, 24, 48, T2 Z ICHERFIRNE S (3
mg/kg) Z1T-7-, TEL~v—Ft vy MREKLEFEET VE RNz X TR
YOERBE TR, VP —RFERIC= X TR 2 BEIRRFIRNE S 3
mg/kg) L 7=,

MIfE 2 F N 7zinvitroD R Tid, =4 7 A8 2 [IDMSOIC i fiFt . #43=2£10~100

uM (DMSOFEIRFEIX0.1%AT) L7225 L H I CAR L L7,

2-2-4 HCHRJEE R (fluorescein fundus angiography: FFA)
158 A8 H % PRl T 2 7o D I RAS BE I 87 A2 7 L2 38 W CRRAMIRNT 247 -
Too ¥UAIZ, L— Y —HUS2IEH% (Day 15) (2 ik & [FIER D F5 1 THRRE: % 75>
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F7, BEALIZ, FrEI I REOT7 ==L 7 U UAEMEN LD X KU PR
WA Tl S8, §BG o7 7 LA UOEIRIK0A% A SR LT, D
. fluorescein 10% % A= B A K TLORFICAR L 72 & D 2 0.1 mLEF RN 5- L |
Micron I11 Retinal Imaging Microscope %z Fi\» C153 1% ORI 2 ki L 7=,

akr~v—Fty FOLEIT, BLIE, F2H2-3L FRIZIT 72, L——H
$120A 1% (Day2l), FBE T O =€ ~—Ft v FORESALZ#HlE S, fluorescein
10%%0.5 mLERNZ G- L, ~ v X L [RBRICHRE LT,

MEINFHIT FRICE ST L — R L7z, 2B, 2 ~—F& Y bD
S 13U (MR EE OB R 22 720D 3BRPE CTREA L7z, F£7z. L—F—HGE
(ZH L U 72 o 7SO BT AR LA 28 R L 7o o ViR T — Z I b ERA L
7=

[~ D 2D5H]

Grade 1 = JEHEOEHFE O B ARV

Grade 2 = WHIIED RV IBENEZFRD 5

Grade 3 = HHREEZ DI & iEHE 2RO D

Grade 4 = B WOk &I DI H 2380 %

[=Er~—FTty FOEA]
Grade 1 = HOEEERD HALRWY
Grade 2 = JmHIZfEL RV E N E 7RO D
Grade 3= 15\ vl &l E DO 25880 %

2-2-5 T ¥EWrE % (optical coherence tomography: OCT)
aE v —Fty MEEELEREET VI ONTIE, b——REIE %
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(Day 22), OCTHi{g 2z Huf5 L7z, %1%, H2Hi2-212 FeH L 7/2i@ v B & i 217
STt WlEBIED - a2 7 LR (FEZR L Unicon, Tokyo, Japan) % %&
LT, 16DV > X&fFHE U722 (RS-3000, NIDEK) % HW T, A&7~ Ik
& ST AR I 0D 27K 5o M ONBIR ST B & B L 7z,

2-2-6 WA AR A L T R AR AT

WRAS BB A M E IR ORI EIL, ~ 7 A0%A, b—F—RK2EM#% (Day 15)
\Z R T G20 mg/mL fluorescein isothiocyanate (FITC)-dextran (MW 2,000 kDa) &
APBSIRIE Z0.5 mLEF#IRNE G- L, IRERZfH L7z, =€ ~—Ft vy b
By LR3I % (Day 22) (ZFREE T T20 mg/mL FITCZ & de AP A 1K
Z3mLARBREIRINE G- L, IRERZHH L7c, fif L72IRERIZ, 4% PFAICIR1T12
RERIEE L7z, BER., AR E Lo RERMD BRE, 7rdua~yy hEHNT
SRARIRAS IR MR (58 LR A RO MBIEAR ZER L7, L—Y —REHC LD T
= T RS AECET AR A8 1%, SRR N BA%EE (FV10i, Olympus Tokyo, Japan) % Fu T
i Lz, BEMif%. FLUOVIEW-ASW version 02.01 imaging software (Olympus) %
FAN TR BT A2 i 87 JE P & f B L CrrfE 2 ME Le, b —F—HURIC LY
IREEH I U 72 > 7 00l U T RS R8T L I Y o 73T — 2 s BRI L
7o

221 Y AK Ty MET
THTRUDBEBEA L AZIE Lo RET S0l vAY T ey
N Z & Y 4-hydroxy-2-nonenal (4-HNE) &6 % > /X7 B OFREL L7 L7z, L —%
—HRHB O~ U 22N IS X 0 2350 S &, IRERZ i U7z, 100 HiTR
. Lo X, WA EEICBEL . SRR B R R SR A iR R R
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TH bW 72, #MIEIZRIPA buffer (1% protease inhibitor cocktail, 1% phosphate
inhibitor cocktail I, 1% phosphate inhibitor cocktail Il 5 H) WTHRE A XL,
12,000 x gC20571 L& D B % & X 7 EtiR E Lz, L —F—HEHT LD
RIS H L U 725 o 7V BRsh L=,

KA R R IX,. BSA L BCA protein assay kit VW CHIE L7z, Z&ED X
YR BEEEGLY T MR E VW TE-20% R Y T 7 VAT I RSVERUKE
(SDS-PAGE) #1T-7-, VKEith D% > /37 EITIPVDFIEIZELZSE L, Blocking One-
PEZHWTIR=IRTT vy F 7 Lic, —kHUAL LT, ¥ ZH4-HNEE /
7 v —JF LHLR (1:500 dilution; JalCA, Shizuoka, Japan) & U8~ 7 A Hip-actinbi{
(1:10,000 dilution; Merck KGaA) & & 4 124°C C—Be i 7=, A CTHW =
~ U AH4-HNEE / 7 v —F AHLiRIE, 4-HNEtE A F 3 4-HNEV ¥ 4-HNE
VAT A RIS T B D, 2T HA-HNERE A F 2 02kt L Tl b | VB
FEE2HT 5, P E LT, HRPIER ¥ P~ 7 AHLA (1:2,000; Thermo
Fisher Scientific) & 1RO S W72, & > 237 B30 RiZImmunoStar®LD T Al
{fE. L. LAS-4000 mini (Fujifilm, Tokyo, Japan) Tz L. /& Lumino Imaging

Analyzer CE&E L 7=,

2-2-8 Mk

WA B I R A I8 Y BRI (HRMECS) 12DS Pharma Biomedical (Osaka,
Japan) 72 HEEA L. 10% FBSZ G He NARLE L LPIAEYNE, 7=/ —V L v R%
& & 72\ Cell Systems Corporation (CSC) complete recombinant mediumi(Z., f% & [K+
culture boost growth factor (DS Pharma Biomedical), 100 U/mL ~=3VU > (Meiji
Seika, Tokyo, Japan), 100 pg/mL A kL7 k<~ > (Meiji Seika) % ¥shl L TS
LTI, BEEMMIT, R x M K1 (Attachment factor, DS Pharma
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Biomedical) % B < BIYE T oM H Lz, MilaiX37°C, 5% COEREE THZE L |
3~4H Z L trypsinfLiElZ L 0 MR E AT o T2, f# 3 ~8DHRMECs % S5k 12 A
776

b MR LRI (ARPE-19) (%, 10% FBS, 100 U/mL~=U > 100
pug/mLA kL7 k<A v &G TeDMEM/Ham's F-125%#1% v C. 37°C. 5.0%
COZREE F T L7z, 3~4H Z & (ZtrypsinfLi&E (2 X 0 #k 21T >7-, ARPE-19
HIAE I XA E220~300D & D % FEBRICHE A L 7=,

2-2-9 Al NROSHIE
B A b VAT D=2 T R OIEM Z 7l 5 72 ARPE-197l/l 2 F v
TH202% JE ML N ROS & ('HRMECs % iV T VEGF# JE Ml Il NROS A Il E L 7=,
10% FBS A H5#i A4 T, AERPE-19#i % L < IZHRMECs%2.0 x 10° #fifi
[V = VOFEETIOY = /L7 L — MM LEEE Lo, TO%. 1%FBSE AR5
ICACHE L & 522405 Uiz, =& 7R U ITKIREL0~100 yM & 72 b K 9 i
WL, =& Z R PR 12 H202 (RRIEELS mM) & L < IZVEGF (f& 8
F£10 ng/mL) Z¥FIL72, H0:% L < IZVEGFIRINAREE %, 10 uLo5-(and-6)-
chloromethyl-2’, 7°-dichlorodihydrofluorescein diacetate, acetyl ester (CMH2DCFDA)
ZUWSHL., 37°CCIRME:#E%, ~( 7 v 7L — U —%— (Varioskan Flash 2.4,
ThermoFisher Scientific,Waltham, MA, USA) % f\ T &485 nm & 1535 nm % i
E LTz, ZOREITRMRLAKSE, & R I U0 LA X Uik L o
7ZROSZMH T2 Z LS ABETH 5, HOLIRE 2 MIaETHIET 2720, il

% Hoechst33342, SEAMNE % propidium iodide (P1) (2 & - THaH LEHAIL 7=,

2-2-10 FHBHTEFBR
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HRMECs %96 ¥ = /L 77 L— ~Z2.0 x 103ffifial/ 7 = /L 0O %5 FE CHEFE L | 37°C, 5%
COBREE T24MsfHIE 28 LT, £ D%, iR R 2 BRY 1 7210% FBST A CSC medium
ZHEHIAR A L, S BIZ24FRIRE R LTz, ZD%, =& TR VA KIREL~100 uM
EMRDEDITHIM LTz, =& TR EINIREREI% IZVEGF & #& R FE10 ng/mL & 7¢
% X DU LTz, VEGF & O 4LEEFR 2415 % #7 L\ 110% FBSE 4 CSC medium
[CEE AR L, =& TR R OWVEGF A R L7z,

AEHIRE I IWST-87 &1 (Cell Counting Kit-8) {2 & VW ikE L7-, WST-8/L#M
RIAMZEE £ 0 MRS AT D FLIEMK R R OMiEEE Tdh 2NADH & B
EWE (1-methoxy PMS) ZJr L CEF A% ITID 2 & TEIITL I 4L, KEHED
WST-845 /L~ (W RKIRULE 450 nm) & AR LB E 3%, i gl ai#
3HE I D450 K 650 nm DWW JE A~ A 7 v 7 L— kU — & — (Varioskan Flash
2.4; Thermo Fisher Scientific, Waltham, MA, USA) ZHWCHIE L., ZDOZ&{LE%

AR L 7R LT,

2-3 R AT

T ZITY) + ARHERRAE TR Lo, MEHFRYMENT IS the Statistical Package for
the Social Sciences 15.0J for Windows software (SPSS Japan Inc., Tokyo, Japan) 7% H
UNTC, Student’s t-test, Dunnett's test % 7z /& Mann-Whitney U-test with Bonferroni

correctionz 17> 7=, PEA0.05KE D & &, MetFHAEE L A7 LT,
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Fig. 13 Intraperitoneal administration of edaravone reduced CNV size in mice

(A) Bright-field photograph and fluorescein angiogram of eye fundus were obtained at Day 1 and Day
15, respectively. Numbers in fundus fluorescein angiogram are the grade of vascular leakage. (B) The
graph represents FFA grade scores of each laser spot (black dots) and average FFA grade score (red
line) (vehicle, n = 13, 79 laser spots; 0.3 mg/kg, n = 15, 77 laser spots; 1.0 mg/kg, n = 11, 66 laser
spots; 3.0 mg/kg, n = 13, 75 laser spots). TP < 0.01 vs. vehicle-treated group (Mann-Whitney U test).
(C) Representative confocal microscopy images of CNV. Scale bar represents 100 um. (D)
Quantification of CNV area. Data are presented as means £ SEM (n = 12 eyes, 72 laser spots in each

group). "P < 0.05, ™P < 0.01 vs. vehicle-treated group (Dunnett’s test).
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34



Edaravone

B
10 mg/ke, iv.
4 lllll
2
=
2
2 3 i i L L
= -
a -
2 e BN e ¥
=
[#9
1 i Wi
Vehicle 3 10
Edaravone (mg'kg, 1.v.
C Edaravone D vone (nghg i.v.)
Vehicle 3 10 mg/ke, iv. "E 35
- . ’: 3.0
- 25 * -
X 20
§ 15
= 1.0
% 0.5
) 0
Vehicle 3 10 mg/kg, iv.
E F Edaravone
3.0 3.0
T 25 T 25
g H
T 20 N T 20 N
x o ** X .
g 15 E L5
2 10 S L0
>
g os $ s
0 0
Vehicle 1] 3 24h Vehicle 24 48 72h
Edaravone (3 mg/kg, 1.v)) Edaravone (3 mg/kg, iv.)

Fig. 14 Intravenously administration of edaravone reduced CNV size in mice

(A) Bright-field photograph and fluorescein angiogram of eye fundus were obtained at Day 1 and Day
15, respectively. Numbers in fundus fluorescein angiogram are the grade of vascular leakage. (B) The
graph represents FFA grade scores of each laser spot (black dots) and average FFA grade score (red
line) (vehicle, n =9, 46 laser spots; 3.0 mg/kg, n =9, 48 laser spots; 10 mg/kg, n = 10, 52 laser spots).
P < 0.05 vs. vehicle-treated group (Mann-Whitney U test). (C) Representative confocal microscopy
images of CNV. Scale bar represents 100 um. (D) Quantification of CNV area. Data are presented as
means £ SEM (vehicle, n = 9, 54 laser spots; 3.0 mg/kg, n = 7, 42 laser spots; 10 mg/kg, n = 9, 54
laser spots). “P < 0.05, P < 0.01 vs. vehicle-treated group (Dunnett’s test). Quantification of CNV
area in mice receiving edaravone (E) 0-24 h after laser photocoagulation and (F) 24-72 h after laser
photocoagulation. Experiments shown in (E) and (F) were performed separately. (E) Data are
presented as means + SEM (vehicle, n = 9 eyes, 50 laser spots; 0 h, n = 9 eyes, 49 laser spots; 3 h, n =
9 eyes, 51 laser spots; 24 h, n =9 eyes, 52 laser spots). (F) Data are presented as means + SEM (Vehicle,
n =9 eyes, 53 laser spots; 24 h, n = 10 eyes, 59 laser spots; 48 h, n = 10 eyes, 56 laser spots; 72 h, n =
8 eyes, 43 laser spots). P < 0.05, “P < 0.01 vs. vehicle-treated group (Dunnett’s test).
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Fig. 15 Edaravone reduced laser-induced oxidative stress in the mouse choroid

(A) Western blot images of 4-HNE modified protein expression in the mouse choroid 1, 3, 6 and 12 h
after laser photocoagulation. N, normal (without laser photocoagulation). (B) Quantitative analysis of
western blot bands. Data are presented as means + SEM (n = 9-10 at each time point). *P < 0.05 vs.
normal group (Student’s t-test). (C) Western blot images of 4-HNE modified protein expression in the
mouse choroid 3 h after laser photocoagulation. N, normal (without laser photocoagulation), V, vehicle,
E, edaravone. (D) Quantitative analysis of western blot bands. Data are presented as means = SEM (n

=5 or 8). #P < 0.01 vs. normal group, "P < 0.05 vs. vehicle-treated group (Student’s t-test).
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(Fig. 16A).
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Fig. 16 Edaravone inhibited H,Oz-induced and VEGF-induced ROS production

(A) The graph shows intracellular ROS in ARPE-19 cells. Data are presented as means + SEM (n =
6) and each value was corrected by viable cell number. #P < 0.01 vs. control group (Student’s t-test).
P < 0.01 vs. vehicle-treated group (Dunnett’s test). (B) The graph shows intracellular ROS in
HRMECs. Data are presented as means + SEM (n = 5, 6). #P < 0.01 vs. control group, *P < 0.05 vs.
vehicle-treated group (Student’s t-test).
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LERETIL, controlfELZ Fb A~ CHEFREEAE AN 14558 N L 7= (Fig. 17), Z OfAasE
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7> 7= (data not shown),
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Fig. 17 Edaravone inhibited VEGF-induced cell proliferation

The graph shows cell proliferation in HRMECs. Data are presented as means = SEM (n = 6). #P <
0.01, N.S. vs. control group (Student’s t-test). "P < 0.05, ™P < 0.01 vs. vehicle-treated group
(Dunnett’s test).

38



36 2E~v—Fty MREEIMER AT D8 TR EHIRNEGOEH

T TR OHEFRIRNE G, ~ 7 ARSI LA 8T A6 U TR 2
R UTo, ZOMEWERR T o lHEE T Tid/e <. B MTIEW B O BRI &

CHEHRT AL 2N D LT, aEr~—FLy b L —HF—REERZIC

T X7 R 3.0mglkg L RIEF RN 552 1T > 72, ~ 7 R L [FlER, vehiclefE  TN— &
7R AVERED L — P — R SO 2358 0 H 472 (Fig. 18A), Vehicleft
CHE L T ¥ I R AMERIZB N T, AERTFHFFAY L— RO T ROV
PRSI 5 B AL O I A3 ER D 7= (Figs. 18B-D), 7=, v ~—F kv b
FRAE T A 118 O ST 4 (OCT) BHEIZF: W T, L—H — BRAHBAL DM
& RAE I D [ L2 RS e f. A2 BT AR AR DA B b3 e Y S 7= (Fig. 18E),

39



A Edaravone
Vehicle (3 mg/kg, 1.v.)

) Edaravone
Ay Vehicle (3 me/ke, iv)
@
53 | i i
» ..’..
2 —
IR
=11]
E 1 HH oy
=
0 E -
Vehicle  Edaravone . Edarav one
(3 mg/ke, i.v) Vehicle (3 mg/kg, 1.v.)
D (a)
A 18
E *
In=- 15 B T
=12}
X
-~ 09 |
g
= 06
[
% 03 |
/0

Vehicle Edaravone

(3 mg/kg, i.v.)

Continued on the next page

40



Fig. 18 Intravenous administration of edaravone reduced CNV size in common marmosets.

(A) Bright-field photograph and fluorescein angiogram of eye fundus were obtained at Day 1 and Day
21, respectively. Numbers in fundus fluorescein angiogram are the grade of vascular leakage. (B) The
graph represents FFA grade scores of each laser spot (black dots) and average FFA grade score (red
line) (vehicle, n = 5 eyes, 40 laser spots; 3.0 mg/kg, n = 5 eyes, 40 laser spots). TP < 0.01 vs. vehicle-
treated group (Mann-Whitney U test). (C) Representative confocal microscopy images of CNV. Scale
bar represents 100 um. (D) Quantification of CNV area. Data are presented as means £ SEM (vehicle,
n =5 eyes, 40 laser spots; 3.0 mg/kg, n = 5 eyes, 38 laser spots). “P < 0.05 vs. vehicle-treated group
(Student’s t-test). (E) (a, b) 3D and (c, d) 2D optical coherence tomography images at laser spots were
obtained at Day 22.
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Y 7 F — I ApoE2 (g2/€2), ApoE3

(€3/e3) M UNApoE4 (ed/ed) 23R &

nNTng (114), D7 A V7

F—LITRR DT I RS A

L. ZRIEMEES B A A -112/1580%

Fig. 21 HXMRRICISIT 5 F 72 ApoE &K
Cys/Arg. ApoE4lZArg/Arg THERL & (Rebeck GW et al., Mol Neurodegener., 2006)

23, ApoE2{XCys/Cys, ApoE3/x
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Receptor binding Lipid binding

., EnEno ANaichEo . 136 150167 205 244 212 g9
NH, I I I I COOH
6 ilj lj: 8 4 77 9 13 7% Helix 1 Helix 2D lvlelix\’-::—-m Helix 4 Hinge
I |
VC‘\EE) 5 (Flg 22)O gjj#\ ~ ‘7 am'if\gfgz:rirgsdmiricnce freqﬁgﬁlcz (%)
112 158 General AD
. £2 Cys Cys 8. 3.9
A ApoE(Z ZRNIAFAER T, 2:53 Cys Arg 77?9 59.4
Apo-E4 Arg Arg 137 36.7
SREAES N A A -112/158
XA A Fig. 22 ApOE DHEER T A Y 7 4 — b DG
AL B~ ApoE4 & [FIRE (Liu CC et al., Nat Rev Neurol., 2013)

Arg/Arg THERR STV D, 20 53D DRI Z BRAKCHEE # & BRI 2 18 L
TR, B2R5M05%5~7 (115,116), FlAIE, 7 I mA FP(AP) AiBFEHAED
HR5 L ABD Sy X7 A4 Y 74— AW TR-TEBY (117) . TAYNA =
—IRIZ BV TIXAPOEA N EIRIA T & [FE S LT 5 (Fig. 22),

ApoEDFE B, MM DOHLHIRLA N, MR ST IR & OV L 7 IR s
SNTWD (114,118-121), F7-ApoElL., MEMEAE ERMIAN D oW S s 2 &
R0, WERICARF R 27— 7 U 7l TER S IVE RGP IcoiEsn s Z
D (122), ApoERHEREIC X LTI H N0 B L RIF L TWD EHERI S D,
Fob MEe~ T AMRIZIV T, ApoEIZIVEGF R ELE & IEOMHEEZ R3 Z &
N5 (123-125), MARMAEBTAICES G5 L TWD Z ENRBIND, LILRRG,
ZDFEM7R A T = X BEH ST TV,

Z T CARMIFE T, HEFENE IR IR AR O RET & S MR i B2k 12 351 D ApoE
DR SN THRE LTz,

F2fli FERAE R O 5 A

2-1 HERAEL

ARRBRICH WY R OGAEET, LT o\my Th 5,

F1E L OV O 2Fi2-1 Bk BHI N 2 T, Human Apolipoprotein E/ApoE
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Quantikine ELISA Kit (DAPE00), Human VEGF Quantikine ELISA Kit (DVE00) %
R&D Systems, Inc. (Minneapolis, MN, USA), t NI X ¥ 7 7RIV RNEAE
E (ApoE) 2. ApoE3. ApoE4% Perotech, Inc. (Rocky Hill, NJ, USA), eNOSPH 5 #NC-
nitro-L-arginine methyl ester, hydrochloride (L-NAME) % Dojindo laboratories

(Kumamoto, Japan) 2> 5EEA L7,

2-2 Jiik
2-2-1 B

83l fiin D 1A H 20~ 30 HEC57BL/6)~ 7 A (Japan SLC. Hamamatsu, Shizuoka,
Japan) & H\\Wo, ~ U AIX12FRI12I IO ARE Z7 v & BHEKKTIZ
Akl (CE-2: CLEA Japan, Tokyo, Japan) % 5z 7=, EBREIMOE Y N ix
Association for Research in Vision and Ophthalmology Tk b= A KT A %
BAF L CTIT o7z, £, EBRNEIZOW TR, K RER R FEYEBRT B SITH
AR SN BT LT,

2-2-2 T IREY > 7 v D Ui

ARERII~V Y U FEF 2T L, I BRI K OV BOR 2 5% 5258 O fi 2L
BELZE SRR I ETHEME L (PR 7524-84), *IZREEITAMED R
& FEEHBL, 2FRE» OB ZIS L-, 5 [FEBEM4L (macular
hole: MH) 4044 . BEJR G EBEV#E (diabetic macular edema: DME) 844 . HASFHE IR
HEIE (proliferative diabetic retinopathy: PDR) 39441 76 . I FHFERC Y F 14K
AR LTz, AWFZE T, MERICIE IR 2 BRI T & | I H A 2D
RWEBTHOIMHESREEE Lz, £7o, i RUIBRIFZ v K LIT> TV 5
BT TV RO B 23 e AR H LD ¥ o 7 Vid, -l B RS LTz, K
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W5 Clx., PDREF 394 & FLVEGFIRHE (bevacizumabfid AN 5) &V BE (15
4 LIRETL LEE (2440) (2400 TRl U 72, BRER L 728 7R o 7 /L1, 15,000
x g, 4°CTL10%y Bl Ot . BTG DA% —80°C TERIFE L 7=, RFMI7Z2 BB G (0.

PRI, LDLL L HDLLXV) [ITable 112/ R L 7=,

Table 1. Demographics of patients.

PDR PDR «  Post-hoc
MH DME (IVB-) (IVB+) p-value p-value**

Eye sample, number 40 8 24 15

Mean age, yrs (SD)  66.5(10.2) 63.8(5.8) 64.4(10.1) 508(11.9) <001  <0.05"

Male/Female (Male, %)  16/24 (40.0) 5/3 (62.5) 12/12(50.0) 9/6 (60.0) 0.469

Blood LDL 1243 12,1 86.7 116.1 0060
(SD, number) (G13,3) (275,8) (42.0,20) (22.1,12) :
Blood HDL 573 514 297 4.1 ,
$
(SD, number) (172,3)  (110,8) (192,20) (141, 12) 001 <003

*Comparison of three or four groups. ANOVA was performed, and ™for post-hoc comparisons, Tukey
tests were performed. “There is a significant difference between PDR (IVB+) group and other groups.

$There is a significant difference between DME group and PDR (IVB-) groups. SD: standard deviation

2-2-3 BESRAE A RIEWET v A (enzyme-linked immuno sorbent assay: ELISA)
KT v AL 10, 50, 1005 IR L 7o F AR o 770 22 VTR L 7,
ApoEi £ 1XHuman Apolipoprotein E/ApoE Quantikine ELISA Kit (DAPE0O; R&D
Systems, Inc., Boston, MA, USA)., VEGF/ZHuman VEGF Quantikine ELISA Kit
(DVEOO; R&D Systems, Inc.)Z T, #AEICHE S THIE L7z, 1ZUHIT, EIZ
PLAPOER Y 7 v —F AHUAR T OME L TNH T L— FDE T = VT, fHED
AR, R, 2> b r—WR, vz, BIRTIRMEIR & 5 ST,
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ZD%., KUV EARIPEF L, HED IOV AF &4 —E  (horseradish
peroxidase: HRP) ikt / 7 v — 7 /L HLApoEFAIR # I 2., =ik CLRFFIR & 5
X7z, FOPRE L, EIRE N2 IR T300 s Wiz, ik SO Rk %
wmL., 300N~ A 27 e L— kU —%— (Varioskan Flash 2.4; Thermo
Fisher Scientific, Waltham, MA, USA) "T450 K (’540 nmD W ¢ 2| E L=, &9
> T VIFEHR D ApoE K O'VEGFIR 1L, BEYER OFE RN DR EM A ER LB L

7"/,
—o

2-2-4 HifakGEE
WA e A PN RIS (HRMECS) (35523, #52802-4 & AR IC s 2%
HEFE L . MEfCE3~8DHRMECs % FEBRIZ AN,

2-2-5 Sl G G AR

AL IE IR B S STV D HIEZSRE L TiT>72, HRMECS% 967 =
VT L— MZ2.0 x 103/ D = L DR THEFRE L, 37°C, 5% CO2BREE T24MKF[H]
BHRLZ, T0%, BERT %KV 7210% FBSE A CSC medium (DS Pharma
Biomedical) (ZEFHIASHA L, & & 224K FE L7, 778 U ARE FEE (ApoE) 2,
ApoE3, ApoE4t ML Z > /N7 'E (Perotech, Inc., Rocky Hill, NJ, USA) % fv»
T ENZNHERRIZ0.03~3 M & 72 5 X 9 ISR L7z, — (b EE A pk# F2eNOS
P HEL-NAME (FXIEEE2 mM) 2 H 0 BB 1%. ApoE MR RTIZ SN L 7=,
ApPOEINLREM B IR AEL0 ng/mL & 72 D X 9 IZVEGF &N L7=, VEGFE @
RS 240 . B L\ 10% FBSE A CSC medium|Z 5514342 L . ApoE & INVEGF
ERE LT,

ARSI IWST-87 & (Cell Counting Kit-8) {2 & ¥ 4l L 7=, WST-8/%

52



RSB £ 0 A 23 A9 2 FLIR I K & I 35 D A% 58 T & 2 NADH» b 15

B (1-methoxy PMS) %/t L CE 2% T A Z & TiEIL I, KEMHED
WST-874 /L~ (MR F450 nm) 2Bk Lstx 25 5, MfaHEGEmi%
3IF[H D450 % V650 nmD W fE#~ A 7 v 'L — K U — 4 — (Varioskan Flash
2.4; Thermo Fisher Scientific, Waltham, MA, USA) ZHWCHIE L., ZDO&{LE%

RIS L A7 LT,

2-2-6 5l e b A R

003% =7 —45 v a— ML L72127 = /L7 L — ~NZHRMECs % 4.0 x 10%Hf
Bl 7 = )V DEEFECRERE L, 37°C, 5 % COBRBE C24MFRILG % L7=, 1% FBS& A
CSC mediumiZ 5 Hizc#a LeHFIEE R L0 b, 1.0 x 103 yLAHF v 72 VT Y
=L O PR EOHRMECSHLE 2 HIBE L7 (MIRA 2 7 v F), TDth, il
el 2 B 0 B < 72 O\ F 1% FBS & 4 CSC medium CHEHI A H L 72, ApoE2, ApoE3,
ApOEA|THEIREE0.03~3 uMIZ 72 5 & D ¥RIN L, 1RFRI# ICVEGF % #&J F£ 10 ng/mL
ERDEDITHIN LTz, 26 DREZ I L T37°C, 5% COBREE T24H7 /5
L7,

WEERIE DA 7 v F Y TIZEBWT, &7 < /V4n 3.6 mm>3-OCCDH A

Z (DP30bW, Olympus, Tokyo, Japan) % N CTHgse L7z, MfdlEdEIL, 24K T

A7 Ty Fx Y TICHEE LTI L, & D = VADET OB A R L
M L7,

2-2-7 ElAFEBFRMEIFYE (oxygen-induced retinopathy: OIR) E7 /L
EA LI~ ARl S, AFENARTHOHEF~U AL~ 2%
75% Ox835: F Co5 AT Lz, MEREIZ= Fr—7— (PRO-OX 110;
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Rerning Bioinstruments Co., Redfield, SD, USA) (Z L -> CTHFRFE=X VU 7 L7,
HE%RRAOHFAF~ T A BHEER FICRE L28% (£%14B71%), 15 uMD

ApoE2 % L < IXApoE3Z 1 Ll AN LT,

2-2-8 AN BRARE A D AR K ORI D st

A%1TH O~ 7 A210 mglkgLy> kv X —LF b U T AJEENE G X
% % . 20.0 mg/mL fluorescein isothiocyanate (FITC)-dextran (MW 2,000 kD) &
APBSIEIE & /2.0 1 mui G Lt Lo, B, IRzt L, 4% /377K
VAT VT B R (PFA) C8HFREEE LTz, Dk, AL 0 X & B b s
FHEBEEL-, HEEL/-#@BEIX 7 v 4 v~ kb (Diagnostic Bio Systems,
Pleasanton, CA, USA) % Tl BIEAR Z /ERL L 7=,

il A AR A O (R 13, SOBBEMEE (BX-50: OLYMPUS) & MetaMorph
Microscopy Automation and Image Analysis Systems (Universal Imaging Corp.,
Downingtown, PA, USA) % FWCHxi L7z, HU&S L 728 & MetaMorph PN
Angiogenesis Tube Formation module % i\ T, MO BH &%k (nodes) & 55
M mAE (nodesarea) ZME L., WM EFEZERE LTz, 7ok, EAERZ &

FEIER D ML D i K & JE & 12 K- Tnode & 7E L=,

2-2-9 SRR

AT H OIEH R O ERA AATHERE~ 7 A DIRZ i L, 4% PFAT4°C, 24
e S L7z, Z D%, O.C.T. compound & iRIAZE R 2 AWV CHliis 7 1 v 7 & {E
BLL-BO°CTIRIF LTz, FRTDT=D, 7 TAF ALy hTvRAa— MIgATA
N Z A 210 pm$ ket i 2 1R L7z,

B/ 1XPBST1045 4 o2[m1¥EE L. M.O.M. IgG blocking reagent C1EEfE 7 1+ ¢
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7 L, ~ 7 AFICD31HLAR (1:500 dilution; AnaSpec, Inc., San Jose, CA, USA) X
4°CT—M R S HTz, TOHBOT 0 v X 7 &7V, 7w MHLAPOEFTIA
(1:100 dilution; Bioworld Technology, St. Louis Park, MN, USA) % 4°C C—# )i &
H7o, PR E L TAlexa Fluor® 5461% 5% ¥ ¥ Hi~ 7 AHi{k (1:2,000; Thermo
Fisher Scientific) } (*Alexa Fluor® 488#%:#% ¥ ¥H1 7 & v~ hHuik (1:2,000; Thermo
Fisher Scientific) % == C1RFHT DS S W7, H % IZHoechst 33342 (1:2,000)
#3053 RIS S RG22 (T o T2,

F IR O N 1T H ISR (BX-50: OLYMPUS) & Metamorph % V> T fi%

L, KX T BORBURE & L7, —IREURZ DI ZIRGURIZT
ISR ER T T 7T ar br—LE L,

2-2-10 VAKX Ty Mg
~ 7 AMENEIZ I T D ApoED B BLE A MRETT A 700 AR (#2120

140, 17H) 2B 2 EF kO miERARMEBE~ 7 A OIRZ A L, Bk L 72
MM A R AR 22 38 THPNT M L7e, M IXRIPA buffer (1% protease inhibitor
cocktail, 1% phosphate inhibitor cocktail I, 1% phosphate inhibitor cocktail III'Z )
NTHRET T A AL, 12,000 x g T2055 fElim .0k D R4 Z o _ 7 itk & L7z,
HRMECsIZ 35T % ApoEZ ZIAAPOER2 DR HL 2 #4572, HRMECs %127 =
VT L— BT4 x 10* MR/ T = L OB ECRERE L, 24K EF R 121% FBSE A
CSC medium|ZEFHIAZHA L, & 5 IZ6FEfE#E L 72 #0i@ %2 RIPA buffer (1% protease
inhibitor cocktail, 1% phosphate inhibitor cocktail II, 1% phosphate inhibitor cocktail
IEA) CiEfiE L=, EaFEEE, 12,000 x g T045 im0 o Bif 4 % o3 7 #if
HRE LT, &% /)7 BT, BSA & BCA protein assay kitz f N CHIE L 7=,

< U AN T D10 pgm20% 2- AV H 7 X ) — TR LEE LT,
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2w H2Hi2-10 & MR D HIETH VX R, o 7 ViiE BRIKEZ1T
VY, Block One-PZ VT30 EILTT m vy X v 7 L, D%, 7 v FLApoE
AU 7 m—FUHR (1:1,000dilution), 7 &> FHTIApoER2HTIA (1: 1,000, Abcam,
Cambridge, UK), ~ 7 A Hi-actinfi{& (1:10,000 dilution; Merck KGaA) (Zi& L.
4oCT—BpR STz, “kBUkE LT, HRPEER VT FH7 vy MUAS LI
~ 7 AHUK (1:2,000; Thermo Fisher Scientific) % v 7=, # /87BN Rk
ImmunoStar®LD T A/ 4E{k L. LAS-4000 mini (Fujifilm, Tokyo, Japan) CHxi L. fF

J& @ Lumino Imaging Analyzer C/iE & L 7=,

2-2-11 Sl b

APOESZ A D 1-> T & % ApoE receptor 2 (ApoER2) D flfia Ji1E & sy i b 5
BFEICL > TR LIz, T72bb, 7 AF v /X—ZXF A |~ (Laboratory-
Tek; Life Technologies, Gaithersburg, MD, USA) (ZHRMECs#% 1.0 x 10* cells/well®>
FEPECHEML L, 37°C. 5% COBRE T24IF[HIE 2% LTz, £ D1, 10% FBSZ47CSC
medium (DS Pharma Biomedical) (Zi5HIACHA L, 24W5[EEE#E L7-, DX |IZPBST2
[P % 4% PFAICIS3 RIS IEE L7c, 3% V¥ MifZ VT30 7 m v %7
%, —WPUAD T B v FHLApoER2HTIA (ab108208, 1: 250, Abcam) & & #124°C
T—BSUG SH 72, Wifth, ZIRPUKTH 5 Alexa Fluor® 488155 XH17 £
I~ 1gG (Thermo Fisher Scientific) % 1IFf = E T S 724 . Hoechst 33342
(Thermo Fisher Scientific) &304t S H7o, mEIZT7 VA r~D o N TEA

L. L SEAISEE (Olympus) % H\W Tt elmifg 2 s Lz,

2-3 At E
KA RITT N TR £ FHERRE TR L fERERE% AN 2 fit FHIA & &
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72Uz, MEFFAIELERX, SPSSY 7 b (version 16.0J; IBM SPSS Statistics, 1BM
Corporation, Chicago, IL, USA) % f\>»TStudent’s t-test, Dunnett’s test % 7= {ZMann-

Whitney U-test with Bonferroni correction 17 7=,
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3T SRR R
3-1 BT ANIE P D ApoEi i M OV AE N B AIIR -+ (VEGF) iR
BEPRIA o TR, M FIEOHE IR M ISRE M OVBRBRE I FLAE S O RH 14517 0 ApoE KX Y
VEGFIREIZ, ELISAF v F & MW THIE Lo, MBEMFLESH &l BRI
DAE 7 IR R S OV HE G DR 9 e RS Rl - 19 1 D ApoE & VEGFIE A B i@
EE T o7 (Figs. 23A, B), Bevacizumabhij 1A N #5- & O 1K1 T,
VEGFRENAEIZILT LTV, ApoERRE X O 02 B L2358 H AL 7e h
72 (Fig. 23A, B), &EH HOMBINEZF T %5 &, ApoEX O'VEGFRE IZA &
7R IEDOFHBEDNFR® B 4L (Fig. 23C, p = 0.530, P < 0.001; Spearman's rank correlation
coefficient), yifiliZ ApoEJEE (ng/mL) DOx*I%#k. xiiliZ VEGFIEE (pg/mL) %%k
5L, FEEBMARITY = 0.3052x + 2.7132 & e o 7=,
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Fig. 23 Concentrations of ApoE and vascular endothelial growth factor (VEGF) in the vitreous
humor of patients with a macular hole (MH), diabetic macular edema (DME), and proliferative
diabetic retinopathy (PDR).

(A and B) Concentrations of ApoE and VEGF in vitreous humor of patients with MH, DME, and PDR.
The PDR samples for eyes that were treated with or without intravitreal injection of bevacizumab were
analyzed separately. (C) Relationship between VEGF to ApoE in eyes of all patients. The relationship
between ApoE and VEGF can be described by the equation, y = 0.3052x + 2.7132 in which y is the
logarithms level of ApoE in ng/mL and x is the logarithms level of VEGF in pg/mL. Data are shown
as the means + standard error of the means (SEMs) [MH, n = 40; DME, n = 8; PDR (IVB-), n = 24;
PDR (IVB+), n = 15]. *P <0.05, ™P <0.01 vs. MH, #P <0.05 vs. DME, %P <0.01, N.S. vs. PDR (IVB-)
(Mann-Whitney U-test with Bonferroni correction). MH, macular hole; DME, diabetic macular
edema; PDR (1VB-), proliferative diabetic retinopathy without intravitreal injection of bevacizumab
(IVB); PDR (IVB+), proliferative diabetic retinopathy with IVB.
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3-2 VEGF# JE Al ld HEFE L 64 % ApoE D AR H]

ApOE2 &% TMAPOE3I, VEGFAFAE F K OFEFFAE FIZR W T BRI 2 PN Rz
i (HRMECs) DOHEGE %2 A B (e L= (Figs. 24A,B), —J7. ApoE4iL, HhT
HRMECSsH 5l 2 A & 28l L. VEGFIZx L CHH LM ER 2R S 7o 7= (Fig.
24C), ApoE2 % TNApPoE3 TR b L 7= N EGHIRREE R E/E L, — R b = R G Ak
Fendothelial nitric oxide synthase (eNOS) BHZE#L-NAMEIZ L - THER Sy B #1H]

X 7= (Fig. 24D, E),
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Fig. 24 Effects of ApoE on VEGF-induced cell proliferation.

The effects of ApoE2 (A), ApoE3 (B), and ApoE4 (C) on VEGF-induced proliferation of human
retinal microvascular endothelial cells (HRMECs) are shown. Data are the means = SEM (n = 6). ™P
<0.01 vs. control (Student’s t-test); P <0.01 vs. control group (Student’s t-test); #P <0.01 vs. vehicle-
treated group (Dunnett's test); *P <0.05, P <0.01 vs. control group (Dunnett's test). The effects of
eNOS inhibitor L-NAME on (D) ApoE2- and (E) ApoE3-induced proliferation of HRMECs are shown.
Data are the means £ SEM (n = 6). “"P <0.01 vs. control (ApoE-/L-NAME-, Student’s t-test); P <0.05
vs. vehicle-treated group (ApoE+/L-NAME-, Student’s t-test).
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3-3 VEGF#F M laaF A= 12 %9~ % ApoE D/EH]

HEFEIZ 6T A EM & [AEE. ApoE2 K TMApoE3i. VEGFIFELE F R OGEMF(E FIZ
BV THRMECsD i & A = (2 et L7= (Figs. 25A,B), — /7. ApoE4lE. VEGF
F1E F R OFETFAE FIZHB WV THRMECs# £ 2% L TIER 2 /R & 72 o 7= (Fig.

25C).
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Fig. 25 Effects of ApoE on VEGF-induced cell migration

The effects of ApoE2 (A), ApoE3 (B), and ApoE4 (C) on the VEGF-induced migration of HRMECs.
Representative images are shown in A (a), B (a), C (a). Scale bar represents 100 um. The values are
the means £ SEM (n = 6). ™P <0.01 vs. control (Student’s t-test); P <0.01 vs. control group
(Student’s t-tests); *P <0.05 vs. vehicle-treated group (Dunnett's test); $*P <0.01 vs. control group
(Dunnett's test).
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w

-4 mRFAMMEBAE (OIR) ~ 7 AMMEIZ 51T % ApoE D FE B/ TE K OV Bl &
1t

RS

A%ITH BIZRIT 5 IEE~ 7 AT, ApoElXEIRE IR B L
BY . FO—ITNEMIE~—%5 —CD31& JH1E L Tz (Fig. 26A), £7-.
OIR~ 7 AZBWTIE, MEEEAEDOFHEN DT 57, CD3LE DILJFIEID
ZAITRRD B o7z (Fig. 26A), S HIZ, VZAX Ty MEZLY <Y
Z AN F5 1T D ApoEFE Bl DR IRFAY 72 KA DU THEMT L 72, ApoE DI B &I,
A%12 A% OMEBETIZOIR~Y U ZD G BAAEICHEIN L TR Y | A£%17 A % O
TIXOIR~ 7 A D AR LTz (Fig. 26B),
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Fig. 26 Expression and localization of ApoE in retinas of normal and OIR mice.

(A) Photomicrographs of immunostained retinas of normal and OIR mice groups are shown. Areas
indicated by white arrows are magnified at the bottom right. Hoechst33342, cyan; ApoE, green; CD31,
red. (B) Western blots of retina of ApoE on normal and OIR retinas. Western bands images and the
quantified results are shown; a), b), at P12; c), d), at P14; e), f), at P17. Data are the means + SEM
(P12,n=6; P14, n=6; P17, Normal, n = 8; OIR, n = 9). “P <0.05 vs. normal group (Student’s t-tests).

Scale bar represents 50 um.
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3-5 EEFEAMMBYE (OIR) ~ 7 A DN ML H £ 12% 9 2 ApoED/EH

PN Bz AR EE S K DN 12k U CTIRREIE I 2SR 80 DAV TR EE IR EE & 72 2 &
912, ApoE2% L < IXApoE3% meFEAMMEIE (OIR) ~ 7 ADE#%14H BHIZ
RN 5 L7, ApoE2 K ONAPOE3HE 5-Ff 13 3 (2 F s i A& 5 M OVBL 5 1fn 4% T F
EABEIZHEML (Fig. 27),
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Fig. 27 Effects of ApoE on retinal neovascularization in oxygen-induced retinopathy (OIR) mice.
Photomicrographs of flat-mounted retinas obtained on P17 from vehicle- and ApoE2-treated groups
are shown in A(a) and A(e), respectively. Magnified images are shown in A(c) and A(g) and the
analyzed images are shown in A(b), A(d), A(f) and A(h). The flat-mounted retinas obtained on P17 in
vehicle- and ApoE3-treated groups are shown in B(a) and B(e), respectively. The magnified images
are shown in B(c) and B(g) and the analyzed images are shown in B(b), B(d), B(f) and B(h). Greenish
areas in the analyzed images represent the node regions which are indices of pathological
neovascularization. The quantified results of the number and size of the area of the nodes are shown
in C and D. Data are the means + SEM (C, n = 5; D, n = 8). *P <0.05 vs. vehicle-treated group
(Student’s t-tests). Scale bar = 250 and 500 pm.
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3-6 t MEMEEAIME PN A (HRMECs) (Z351) 5 ApoES A ApoER2D

FEH
HRMECsIZ 3\ T, ApoER2D % > /37 B /X K3100 kDalZ i & (Fig.

28A). ApPOER2D % /37 B I TAMA ARIZHEEL L T 7z (Fig. 28B)

A B

—100 kDa

B-actin  |WE———— — ) KDa

Fig. 28 The expression and localization of ApoER2 in HRMECs

(A) The expression and localization of ApoER2 in HRMECs in the culture are shown. Three western
bands of ApoER2 and B-actin in HRMECs were detected at about 100 kDa and 42 kDa, respectively.
(B) The expression of ApoER2 was detected widely in HRMECs. Scale bar = 10 um, Hoechst33342

(cyan), nucleus; Alexa 488 (green), ApoER2.
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B B

Bl PRIPIAENEAE 1%, MERSHE0 N A5 A A9~ 2 N R IR 3 0 - 235 2 &I &
DERFEMELZHAET L EE2REETORAETH D, AFETIE, JIRHETH D
SHBE M AL & bl UC R IR P S B e R OV AR PR 97 M ISUE FE A D il 11
WRIZEB W T, ApoEX OVEGF A A EAZHIM L TWA Z L2 LM Lz, £,
RHERFEIZB VW CTAPOE & VEGFIZAH E R IEOFBENRD bz, LLEDORE RN
. MM A & 1 D BE R HEIE O IR BEICAPoE S B 5 LT\ D 2 & AVRIE
S,

L BER I S NEE BB RN - R CTHEIN L TV 7= ApoE OO B9 I & 8 A=~ I

FTRELRFT SO, MEF/EICBO CEERBR TH DN H
TE R ONBE T3 24 2 & - ApoERE FVE DO Z et Uiz, BLRTZRWN 2 &1
ApOE2 & ApoE3ILVEGFFATE FIFEAFATE FIC B & 37N ECHE A B4 51 Je DN A& 12 %
U CTIREER Z 73— 75 ApoB4BR CIIHFE I3 L CHIIER 27~ L, &I
5 U CIEHT 6 e 28 (E 3388 B e o 72, ApoEAlE. 7 2 1 KB (AP) HibEE
F'E DG & ABDO WK ULIREMER Z R 2 200 b, T A ~—JHIC
FAERIATE LTRIESNTWD (117), L LS 5, HEIRFMEIIE & Rk
(AR B B AR (WRAS I ML 8T AE) 2 R & 3 2 98 HI BNt 2 B2 MR C U
ApoEed % B a1 & 4 D B X ApoEe2 kI LB s T &2 A1 5 B#E X 0 FIVEGF
BEOTHRNENE STV D (126), F 7=, ApoE3DeNOSTEMEAL M K Afiid
EEAEMEHEVE SR~ % ApoEAD MfIVE 2 Z &4 % & (127). ApoE2 ) (*ApoE3
I, MRS B AR LR U TR ERYIC/E A UBE PRI A IEE DR BT R B 5- L C
W55, ApoE4ALE, MR A T ATk L CHBIRICAER LT B FTREME DS R
SN,

ApoEE HEIE, vV AERIA B OMEBEIZREL L, ZUTAKRTH B2 6%
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PR HIIN U, FE M O IEF M B AR IS B 5 LTV D (121), BEIRIEHEIEDE
DFFHE T o 2R IS Hr A % B9 2 MR AMMEERE T T L~ U 2B
HApoEFRTEIT, EF~TU A LG L T, A%I12BH (W% MEESHME)
ICHBEICHIL, A%17A B (REE FEESA M+ @R FTRESAMAE) 12

BRI L, EmBAmEEE~ 7 A0E%120 Bix, SARM OISR RE
(2 & 0 VEGFAEHL 23 il & v DR o B A IS A3 iBHE 9~ 2 (% M & SR o0
fR), T O®%AERLE B DBEERSE T CHET S & MRS LW KEER R EE
\ZMa 2 72 DICVEGFFE BLIZEUIRF I T L <IN L, A% 15 BICZ OB EIT Y
—7IZE#ET D, TOMMEE U TR ENEZ Y | mieRanfpE~
U AT A B 3 L SR e R E D LTCIRREETH D (128, 129),
e, FEERAMEEET T VOMBIZIBWN T, v 7 AApoEFR TR DD &
AN S A T A DRI CREICEE & T D, ApoEXRHE~ 7 A, A 4
KO REECIERER 235 Z & v (130, 131), WNIKPED~ 7 A ApoE LI
BrAT LTSI ER 283 2 TREMES R S5, < 7 AAPOED 11217 &
WIS8ALD T X /ElZE NAPoE4AL R L TH DM, v A KUt M TApoED 7
X EELULIET0% U MERIME S BN T2 8 | F A E R BB IS )T L CRERERY 72
ERNEZOND,

R AMMEEE~ Y ADO4A%IAA B, TRD0LEBRE T O@FHRETO
FBICR LIEFAEDEZ 2R TH Y | ApoEDMEIERBLE N EF ~ 7 A & [F
S\ Z 7R B, ApoE2% L < IZAPOE3%E A TP G- L, S H I i 4 7 =
~RAFT B2 Wit L7-, ApoE2 K% (NAPOE3 T3t |2 ik S E i IsHiE £ 7 /L 0 i
MBI ST AR A MR S L invitros B R T 5 732 L 72 ApoE2 K& TRApPoE3 D t
I~ = . A2 PN B AR 53 2 B85 K ONEE R EE R I, in vivoakiR R D H 5
MM I BT A e T DAREE I G- LT D Z &R S v,
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UTAE, ApOE21T 32 R IARAPOER2IZHEA L. PI3F - —F/AktZ A L TN R —fi%
bR GRS (eNOS) ZIGMEb L, v o REIRAN ML Oz & 2 Fg 325
& . eNOSPH #EHENC-nitro-L-arginine methyl ester (L-NAME) 3 ApoE33#% 7 Ml i ifiF 2=
5 2 & ApoE4ITAPOE3IZ X % eNOSTE A< PN Bz Al oD i & (e % FH.
AL Z LR ENT (127), £72. ApoE2K NApPoE3IZ X HNOFEA NI, &
P T i IR LS PN RZ A (human umbilical vein endothelial cells: HUVECS<CEA.
hy926) IZE T HFRD BTV S (132, 133), NOIZMAPK Y % A7 — K72 & %
WL, WEGHIRL O Kk ONEAE, T7Rb b EH AL (EET 5720 (134-137),
AT THA S 73272 o 72 ApoE2° ApoE3 o i fist i 45 357 A= 12 18 1 FH 13 ApoER2 &
eNOSTEMEAL Z I L CW D ATREMIEN B X Hivd, EERIZ, AN TH, 5
F b MEREHAILE PN A (HRMECS) (CApPOER2FEHL L TW\5 Z &, NOS
[ # L-NAME 73 ApoE2 } T*ApoE3 D HRMECSHE S /e #EVE 2 4+ 2 = & %
fewR L. ApoE DM aIE A K ONEAE ML HEAE ] IZeNOSDTEMEAL 2 —FBRE G- L T %
ZEEHOLMNT LT,

t FApPOE2 h 7 U AV == v 7 v U AOMEEETR ERHIIC BT IRE 04
& & VEGF K& UM B e 2 Al pic &= [K 7 (basic fibroblast growth factor: bFGF)
OIBNTLEL TNWD I ERRE SN TS (118), /-, itz ERH

(2%t 3 % ApoE3D IRNNEVEGF D3 Bl % R A X% Z &% (138). b hApoE4
R AY 2=y 7= ATIEVEGF L~ L MEWZ & (123, 139), ApoE4i
ApOE3IZ X %5 eNOSTEMEALCN i Dl R HE A FRET 2 2 L 2VR ST Y
(127). ApoE2X% UNApoE3IEHRINVEGFH 8L 4 H N & - M A #7212 6 L CTHREERIC
TEM Z 79— J7 . ApoEAIX NS E I Z 7R3 vl BEMEDS B 2 D% BRIRIZEB W T H |
B PRI AENGLE & [R)ER D BR N ML BT A (RIS IR ML 8T A42) & Rri & 3 2 3 RN
B PEBE S MEIEIZ 3N T, ApoBed X NLBAR T2 7 5 B M ApoEe2 X LB 5 1 %
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HT25HBF L VHVEGHREO THRAIEBWE SN TS (126), 7725, ApoE2
(€2/62) 7T A V7 4 —L&FHIT HHEFOIRNTIIVEGFOFRH EH- 2/ L TR
FEMEIM AT AEIZ B G- L. HIVEGFIRIE DD R 2 555 L TV 5 AIREMEDN B 2 B il D,

ApoEIIAEE L AR ZTER L, MRS OREE 2 N ~E AT ER D U
K& L THEEET 5. ApoE2 X RAPOE3IZREERICHE G B FES mW Y RE AEIC
HDL2 2413 S5 (140, 141), HDLIEZ, A BN P % —ZHFRSR-BLIZHEA L.
PIBK#RH & /1 L CIKEA R BN T HIF-1a°VEGF O3 Bl A EH &+, M M€
T E B A Z 5 &8 29 (142-144), F7=. HDLIIPISK/AKUNORR I DOIE M
bz U CARAH I A B ER 2 PN B TBRAR AR J0 1k S (145). 4 & PN EZHTBIRHI A
(TR N R~ & b LIE T AEICBE G35 &2 bivd, £D2d, K
AF9E CHA & M2 L 72 ApoE D IR NI & Fr A e EE R I3V T, SR-B1 & Z D it
ITINDOEELEZOND,

AMFFE T, HEFEHE PR REE 8 A A C 381 2 ApoE DN, I TN
A Y 7 4 — LAPOE2 } DN APoE3 D s S i . #T AR E A B & 2T LTz, B
LOFERED S ApoE2 X% TNAPOE3IE. VEGF & I FEM A7\ MBI if A& 37 AE A {Ig
S, HESEAE RIS R IEE R A D AL O —dm A2 o> TV D RIEEMEZ L L7e, £ 72,
R O T D ApoE LR A3 R I3 M EHE O HEA T FR B K OPUVEGFIRIR O T 142125
24 2 AT REMEE TNZ ApoE 23 PRI M NGUIE O BT IR IERAR Y & 72 2 Al et 2 B & 72>
Wz L7z,
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watm K Ot f

o3 75 AR PAY AL 87 87 A RO BBV B A D IR AR RTIR F RO R A& S & 2L
BEDOEFEDEZE LR, ZNOIREBICEHDDHERR LU T, &N
B[R (vascular endothelial growth factor: VEGF) 23 [ E S #v, HUIRIGRIEDHEST
IZ& o T R 27 3B Lic, LovL72ed b, @R BIVEGFHLIAIX
BFEORFHAM L 2D | 72BN RN GIEIYED Y 27 209
I T HERPHAHICH 25, S HIC, FIVEGFEROBEZZ T by
J VAR =DFET DI ERR A IREED R STV D, £ DT, FEIRIE
HANSE >33 HAEUMN R S BT MEIE I B8\ T VEGF & 1572 2 TR FAE ) D% B O
PUVEGFHUA & O H FTRE IR DR BN E E N D, £ 2 T, AT, IR
JoAANETIE <>i2 RN 5 35 BE S MEAE 1S HE R A 24 T S RE DR IR J OV BB R )

DR EIT> T,

BRI, RS I I 7 8 A2 A R (8 & 9 208 R NN il BB 28 PRI 1T R A2 2 T
FRRIS I ZRE LT e 2 KB 9572012, FehFEREaE ~—F Ry M HWT
— P =B IENRAE ML E T LT 7 VAR U T2, AR 4 T8 WL RS s 1l 87 87 2E
CMESMNRIN AT T OV —F— I EMEL ., ZOBRMMETFIE AR LT, £
7o, KT UEEE (OCT) (CLD AR A= 3 DR A R LTz, SHIC, AET
Mz AT B AN i BB A PESE TR IR R CH HHUVEGFHIUADIE I At LTz,
1) L—H—H KL THREEAICEF 2 E D, 71,500 mWOL —3 —Hg
FHBALIZ I T, A SN Y B ONCD3 1 G AR O JR /R 2 e B L 72,
2) L— ¥ —HUR21 H % O RS &K OFF RS HERR I35 C, VEGEIL RS IR
FrEATRFEBLL TR0, U211 B 1% O RS 28 A= BB ICVEGF 23 B G- L

TWAZENREENTZ, — 57 PIGFOF 813 BR SR X OERR S R L 2 ds 0
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THABDRZENHES | FRES21 F 7% 0D JIRAS A5 1L 8587 A2 T3 RE~ D PIGF D B8 513
W EAURIBE T,

3) JEFHWIEE (OCT) ZHWWT, IFy~—F By NET L ONRKEIEET L 5 D
BBz,

4) =EU TRy MRIEIEIE BT AT T AL 8 RN 6 55 BT 28 PEE TR
K CTHLHVEGFHURIZIHNE A 2R LT,

2T TR MRS IR & 8T A kT DAL AR AD B G2 LS 5720 <
AR aErYy—FTky hEHWTREREETVEERL, 7V AEERE
AUMNRER L L TBIZAR SN TV L Z TR OIE e Lic, =47
Ry DREIEH DA = ALz 5t 5720, LA L A<~—I—Th
H4-HNEESfi &7 o /3 7 B OFEL R, {EVERRHRTE (ROS) OfEIEM. XUt
M5 & N BB (HRMECs) HFEIC RT3 D /E 2 et L7z,
1) =X IR G EEN G FI TR BIFIRA R 513, ~ 7 ARSI 28T AE K
O E A 2 LT,
2) THTRAINRAEILO4-HNEESG & > 37 DI BLEZ (KT S¥, 552 HRMECs
DG % 4 L7,
3) FET—ERYMAWEET T L THREERIC, =& TR B EERIRP &5
VFNRAS IR M8 87 A2 fe DML SR HH &2 il L 7=,

UTAF, BE PRI HANEIE OHEATICU AN E A E OB GAVRIRINDZEN D, H3ETILY
REEOWAT TR Y RNEHEE (ApoE) ORI EHAEICxHT 2 1EM 2K

A U720 8D HE PRI A IBE B DR 1R Y > 7" /L D ApoE & VEGF DR FE %
HIE L, HRMECs % M\ 7zin vitroZBRIZE W T, F5ApoET A Y 7+ — A DL
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BRI T DER 2 Lz, D&, U 2 & AW zin vivoFEZERSR Tl
ApoE2 X ' ApoE3 Z IRINICIE R G- L (4 FRINIE), TR RIS I A2 A2 Lokt
5 ApoEDAVEH] & kit L7z,

1) BEPRIFHENRIE g ORY RT3 T, ApoE K INVEGEAME AN L, 1IEDOFHBE N
OB,

2) bMNH#E X ApoE2 K UNApoE31E, VEGFIEKAFHIIZHRMECs D HEFHE J OVl A& 212
L, ZDOMERIT—RILEREREESR (eNOS) ZERTHICITL T,

3) U AMEIZIIT D ApoEFEHLIZ ., L5 NI A4 5 1ok 2 2RI ZFR D B,
ZORBEITEMBBZAMNMEBEETT L OA% 120 BIXAZISEML ., 85
EDREOOLNDLEZRITH B TR LT,

4) N Z ApoE2 X NApoE3 DA TR F G-I, ~ U A sl B A AT M IRE ~ 7 A
DI HIMENR ML BT AR AR LT,

Vb, FONNAT R D% —ThHDHTH TR, NeE R #ii b OV Bl e
HIEIH 2 L T A R Nt~ —T 2y MR LS A2 452 b
PRI HERELIE B B - RPN CHE L TV = ApoEAS, eNOSTEPEAL &1 L T A s i
B AEZREST HZLER LT, ZROORE KRG | IRFS IR A2 5T AR 2 38 1T Dk
AR 2D B 5 K OV MR I B 2B 12381 D ApoED B 5- &2 BBz LT, Fi-
AFFENZ TN T, IRAS IR ML Fr A L2 x L TR DS RSN T = F TR, R ML
LCEOH AMESCARENBEICED DIV TN DT B AN S BEZE MIE O A 1%
IR IR D 1D L7020 FIREMED 0 18H Y | FT- MM ML & HT A A Rl e+ 5
B R I3 HESRE I AE L2 36\ N CApoEDSHT BURIRAR HI & 70 D I REME A LI LT,
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A
ARREAEZ DITHT0 | RIF RO AR | FT AR DUEEE | I EE 1Y
E U7 RS B SE R R 7 AR R R AR ATT 7 K P H N AT AT e B R TR i
IR DEHR OB LR LET,

AR TORUIZWIZETEENICERL | RARTETE S, HEEfEZ Y £ T BAR R
Az R BE REMRAT 27 R B AT ST e B UE . W1 HEGRE L B A
(WA o | A ON N1 T T B A L B N VARV 2 B S

ARG L DTN DHTY . AR DB E 215D LT BAEFL R A HERE 7 15K
ai LA R AR fE EREIE AR R IR AN G EE TR IR A FE
% PR{E DA QNS EIREEA 2GR R R A AT e = e B I ZZfnded:
(CTRBIELFT

AMFFENERL | 1 ) LA B S 2 TH & E L 72 B BB R B AR RE AT 7RG PR
SEENIRNT AP IE 7 IR B L 4, I FEMFIEE LU Tl A TEV o m
B BA R B ERRIEEHELET,

AWFIEDEATIZHTZY | AHBN S W OV /1% 150 E LTl B AT AR
SYEPMERR PR TSR ONCHERER I A5 e I R RO B ARELD
R IE FRSEA, Mk amBEIRE S Mk K& UL, RBMRFER
FEWPIEAT i IR AR RE 0 B Bf. AT e e AR QNS ETTE R — i SERf
(CERBIELET

A2 DO—EIXIPSPEMFE 1611563 D BkIC L » Tz,
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AMD
ApoE
BRB
CNV
CSC
ELISA
eNOS
FFA
FITC
HRMEC
HDL
HIF
HUVEC
LDL
L-NAME
MCP-1
NADPH
NO
OCT
OIR
QOL
ROS

RPE

BEFE—RR
age-related macular degeneration
apolipoprotein E
blood-retinal barrior
choroidal neovascularization
cell systems corporation
enzyme-linked immuno sorbent assay
endothelial nitric oxide synthase
fluorescein fundus angiography
fluorescein isothiocyanate
human microvascular endothelial cell
high-density lipoprotein
hypoxia inducible factor
human umbilical vein endothelial cell
low-density lipoprotein
NC-Nitro-L-arginine methyl ester, hydrochloride
monocyte chemotactic protein-1
nicotinamide adenine dinucleotide phosphate
nitric oxide
optical coherence tomography
oxygen-induced retinopathy
quality of life
reactive oxygen species

retinal pigment epithelium
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SRB1 scavenger receptor class B type 1

PI3K phosphoinositide 3-kinase
VEGF vascular endothelial growth factor
AHNE 4-hydroxy-2-nonenal
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