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Prospects and Challenges of Anti-VEGF Drug Treatment for Pathological Angiogenesis of the Retina
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The number of patients with exudative age-related macular degeneration, diabetic retinopathy and retinal vein oc-
clusion is expected to rise in proportion with the aging of the population and increasing diabetes patients. Also, they are
the most common diseases caused by intraocular neovascularization and are often difficult to treat. Currently, anti-vas-
cular endothelial growth factor (VEGF) therapy has been developed and has demonstrated excellent results in treating
macular edema, and many patients have avoided blindness. Unfortunately, there are problems with cases that do not
respond to the anti-VEGF drugs and complications of administration. It is necessary to deepen the understanding of the
physiological and pathological retinal roles of VEGF and to optimize the anti-VEGF therapy. There are also no drugs in-
dicated for the regression of neovascularization itself. The solution to this problem is to develop novel therapies target-
ing other than VEGF. In this symposium review, we introduce the roles of VEGF in the ischemic retina and anti-angio-

genic factors as promising therapeutic targets.
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HAEMNHEBET 220D REZGF TS ELE
Folkman DR MHE A & 72D, Ferrara and Henzel
DIME N BE5EK T (vascular endothelial growth
factor; VEGF) DO¥RICDEMN -2 ZNETIZ
MEFRENDOEENRE SN LK T & L T basic
FGF R W ENTWan, mERRNSIERZ
RTRTFOFEAICITE->TH ST, VEGF OFEH
I EF EREOF I8 HEH T Eis>7z. ZDdh&
%, Folkman MM LN IEL N> I & ZGE
HTDKDIT, 1994 FEICY > PF XY F 2,9 1997
BT RAETF 29 & IMEF EREERF NS
Niz. TOXIIT, MEHEZHRE T DHERES T
FEIN, “WOMEFE" DRIEMCERICEHFS
I DS Z RO & DEBITH U TREE DR
HED BNz, FRIMENHIFET 2 mMEHRAEITBN
T, ZOEZRZHES ONMENLMETHD, —iF
DIMEFEDT O X (DEERD T, QMEN
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FERKIT W < D Dfit VEGF EERRISH ST
=

RANTYRAME T E" NFEINDIHEELLT,
B TRIINEREE BE A, W PRI ARSI <o I 8T AR Ak N
iR EMdH D, RNMEFEREBIINTNHEL WL
A REREECHE RIEZE[ERE L, QOL O T
CEET S Z LMD, IBRMEEICB W TIRNME
A FREBITH T 2 TR 15 T DA EETE D RENT 23 ER R B3R
BH L 72> TW3%, VEGF I vascular permeability
factor L L CTRWHINAZREDH D, MEEHE
MR ZRT. IRFHEENIC BT % 51 VEGF #
IR EOEEEZ HICHER I, fhdkE -
HRICEMTH D ZEDNHS MRS TINDS, )
BiTE, RBMEIR CTHRRISH SN T %$i VEGF 3
i, W BB TmAEF ENHERIRKSNT
WRWRIIIA TBRERELBRNETH S, T7x
D5, IEEHST VEGF IR N O 7% JE 5968 2 5 /Y
ELRBEETH S, Eiz, BHANEEEZ li%
60 IR N I AR R I BT 5 VEGF D& #IIC
WTIEEWEEARHBRBZ S, mmmaﬁir%@
WIGHHE DN ICITE > TWirlh, FZTART
1%, FEZIERA VEGF HEE R Z OBEIZD
WTTHERR U, VEGF DS O Blia EEERIZ /R 0 15
HERTFZAENTT 5.

2. IREIA VEGF[AEZEAZEY & KR

iRFLH VEGF fHEHR & L ThMNETRREI N
AN, HEEEEHK D pegaptanib sodium (Macugen®,
2020 4 2 Aiclrsed k), & MME$L VEGF €/ 2
O —F )Lk Fab ¥ F @ ranibizumab (Lucentis®),
t b VEGF &K 1 &281K 2 Offifigst B A1 >
DO—#fZEE N IgGl ® Fc RAA > LGS E/iE
BT ARG S > )\ 78O aflibercept (Eylea®)
IZhn A, 2020 4E1Z brolucizumab (Beovu®) 737K EE
N7z (Fig. 1). ERECIIBHFENEICRCHE U /=23,
BREW Z & 12, pegaptanib 72 & aflibercept &£ Tl
N 7T S RFORREIS R INCBTE S Nz EE
mlE E SV, Pegaptanib 13 VEGF,¢s, ranibizumab
I% VEGF-A, aflibercept |& VEGF Z7&k 1 KU 212
ERTAH Ty I U9 XRTEEMICHATFEI N, 4
¥), pegaptanib 7% VEGFss & WD iisd TRREM 7S
KT DA ZEMICHFESINZDIF, B ImE A
PMEANDOBEG RGN WS =T EF > 26 H)
HzEO5HNEMRERERFOIDTHH D

)|
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Fig. 1. Therapeutic Strategies Targeting VEGF
Anti-VEGEF drugs in the field of ophthalmology in Japan include afliber-
cept (Eylea®), ranibizumab (Lucentis®), and brolucizumab (Beovu®).

VEGF"? Z[H#ET S5 Z LIk 5 M KEd
B ZF/NRICHASHOM A ZERE LI &N
HZ®XN5., LrL, ranibizumab = aflibercept 7%
18 D 55T pegaptanib 125 & &1 & EEE IR
B DO IRENS BEAMOERERTH
%, 3D MAT, BHAMRERZ SFHRITL72%<
DEERHENS, KOLHLZRFENT v T T 5
aflibercept @ 75 74° ranibizumab & D H&hMENEH W &
DERBWHINDD, ZOMITOVNTIIERICT—
BLUEAMIBEONTEST, EmORMND 5.
B IR B O IR EETE AL N BT IC DN T,
WEZFMIIMHASINTH ST, VEGF 7 7
J—2X0DE bTy T TUTHEENE LS 25 &
WO ZHHIZARH DTN EFEEERICL T
W5, E7z, BEAOHEIZNT Y TITHRTOE
WESMZ B IR AN OZBREMER I S M SN2
TNEFNOEFITHT 2HIMEDENDEDEFIT
ERTDONZHBTEHIENMDTHL L,
R, IRFEHAH VEGF [HEZEOENT S T, %5
M E<, HENBRAENMEZRT aflibercept 73K
D LZE DD, T LR OFT, 2020 i
Fﬁ%ﬁ?\ S 7= brolucizumab 21 ED K D iR Y
CEEESEITAIMNEHIN TNV S,
Brolucizumab 1%, 7 FEN/NS < HEEDOKRG N
REETH D, FMKIZ, ME T ANOREMES SN
ZEMms, WRFROH VEGF 3 & [ THE MR
DR EAMEOM EBNHFEI N TWS (Table
1). 19 Ranibizumab (48 kDa), aflibercept (115 kDa),
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Table 1. Properties of Anti-VEGF Agents

Ranibizumab (Lucentis®)

Aflibercept (Eylea®) Brolucizumab (Beovu®)

Molecular weight 48 kDa 115 kDa 26 kDa
Monoclonal antibody Recombinant fusion protein Single-chain antibody
Molecular structure fragment of VEGF receptors 1 and 2 fragment
Clinical dose 0.5 mg 2mg 6 mg
Equivalent molar dose Reference 1.7 22
Systemic elimination D16 417 18)
half-life (t;/,) 2h 4-5d 103 h
Target molecules VEGF-A VEGF-A, VEGF-B, PIGF efc. VEGF-A

Initial 3 monthly injections,
followed by pro re nata
(PRN) retreatments

Dosage and Adminis-
tration for wet AMD

Initial 3 monthly injections,

Initial 3 monthly injections,
followed by every 3 month
injections

followed by bimonthly
injections

PRN means according to need.

brolucizumab (26 kDa) DR E13Z41Z41 0.5 mg,
2mg, 6mg THH T N6, BIVHICHEL =
brolucizumab @ [l &3 ranibizumab (48 kDa) D]
22 f%, aflibercept (115kDa) DO 13 fF B H T
E, MO TEHEICHRESN TNWD I ENTN5.
¥ /=, ranibizumab, aflibercept, brolucizumab @ %
NZNDENTOFRINE 2 FILIN, 4-5 HIH,
103 IKffd] & S8, 1019 N S I3 R FFR IR 1T 2 2
T5EEZONS. EEOEKABRICBNT, K
TDEEIZX LT, brolucizumab 3 aflibercept &
DHENZWENREFME LD L LS,
MM RCMEHEE2ZORNLORE D H
D, 20 WK aflibercept DRI T 3 > &2 FEMNTITIE
%5 TW/zly, Brolucizumab TH 5N % RN A%
DRIVEHOERFICDWTIIHKIZ/Z>THBS
T, BEREVLELROD, HDHWIHEYREEL
DA 2 DRESLMLBEIS DMNEEIT D WTIE S DERR
MEEFEA S, ARHTIE, HEFH VEGF HEHKO
RELREGEZK > TE OMEZFLIE L 720
ranibizumab, aflibercept, brolucizumab ® Z #1 % 1
Frn 872 % 3 FE O FT VEGF S5 R TR T
EBE DI e T EIIBE D FEIRENEA - 7o i
TR T 1 T T RETH 5.

AT, ranibizumab O/)NA F 3 3 5 —EHFES
12021 FO EfinEAEN TS, ZHUIIRRA
VEGF [HEEKYDONAFT T 27 —TH 50,
aflibercept DN F 2 2 T —DHFEHEDH SNTH
D, HEFHH VEGF [HEZ O AL L D EMEL T
W%, B A VEGF [H2 3%, ranibizumab %
aflibercept ZH[h & L72% < DEREFIZEO T EF >

AR 7 INT =)V RZLEF > A& > T, R
HEMENEFEESNTNS., Lil, BHEEES
OFEBIIMMAZ D RENWZ &G, EFHLERED L
BN TWSH, i VEGF EDBEL »
A DF|EFZVT T, VEGF LIS ZEHEL -
BEREDHNL RO 5NT WS, Thbb, HixD
BFITXK > T, VEGF LIS DK T A5 e BRI
<FEbo> TWAHAEEENER SN TW S, FEIE,
2021 421X ¥ VEGF / Angiopoietin2 /N Z X
7 1 v 7 PR faricimab 28 EHiFETH D, FOH)
MAVEH SN TWS., BHEREEOREL, 1%
H VEGF [HEEN P L& ERZT ZENTH
ENDN, B S QAU R ODFRARICREEL,
VEGF DSV 2 % —74 v MZ LU 720 TRERYEE O B 56
EHEDDNEND S,

3. HMEEM(CETS VEGF O&E|

3-1. HREBIREAEEETIL~ 7 XOMIE(C T
% VEGF O®I  [RFIH VEGF [HE AR K IR
AZXINDEHITRD 10ELENRER/L . B
VEGF #iEICB T R4 REIR AN S %51 2
A2 DA, IRFHH VEGF [HESE Z H W
TR HANE B, WS PR o B A o e A
PASEIE /S & QIRNIME R B OB HIERZR, & 5%
Ea2hO—)VTEHLIITR>TER. LML
Aamms, BUROH VEGF k37 Tldk<,
ZIUIBWEE (D LVARIY =) OREOERE
ERRORTEENERGFMET S.202 —F, #i
VEGF BiEMEHL TH, ¥n AlCbi0H
VEGF R OG5 INHEBIIEF DA SN, M5
IZ& DGR - RFHEFES, IRNA R EED
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BIEA OfEBMEOEMAEEINTNS, D 2501
EHERERNS, ESO¥RTRE TP VEGF O
BEYAI T OWTHEmNFNT WD, HEEFIE
%, BRICIEFENEAT DER S A SN, FAEYIY
I3RREZ R UBRIIITORVWENRI N E NS &
RNk 2—7%, BREMRTLEEOREINETDH
51=%, BHICH] VEGF BiEkZ2 AT NE LD E
Bbdb5.2% 5L kEmE, BNIZHITS VEGF
ORBRWNAHTH O, NOEKFT R EBEFED
VEGF I DHI R DA TERE I 22BN &
MHAEL S, MRS BEREIR OB RS E,
RIRREZ I U =B €5 )LV 2 HWwT, VEGFIZ
BI9 2 AR S B HI AL E BRI A2 RGS 8
8T AL— 3 FIVIESRRERRR D 1 DI
BOEDEEZSD.
WIFRBITHWT, MEMEIENE, M i,
VEGF D&z T I H 7x & Ml & IR B 22 5E O & R P
HERMY LR ZAETIINEERLEZ. 20 2Oy
AETIVE AW IREMRIAL, HE5REEICHE R
BHRZEGZ, XURME VEGE DG ¥# s
FHORRICEHM TE 2 0[REMN D 5. v AR
IRPAZERE £ T )L ZERL L, HITIE MR O
I BV D VEGF > 7 F )V RER T O FH &
VRITEDOZEALZRA Lz, <7 A IS IR 28 T
F)L ORI BWT, VEGF ORI Mm% 1
HEBICE — 7T U IERH S AR 2 51T mL
7.2 £7-, U 2Bt AKT, ERK1/2 K Tf eNOS &
Wo 724 VEGF > 7 F )V REK ¥ 73 VEGF O FEH]
WCRIFAL TIHMAET 2 2 &N B MNITR D /2.2
VEGF 34—~ 27 U > HH§7/n 5 VEGF O 7B i
FIC/2 5 &, MEMAREAM OFICE 592 ik
{t. AKT, ERK1/2 K 0X eNOS D FE # Nz L
MEFEEIEZTTES D 2 ENAISN, 830 KEF
INORRIZ BN THIERE 3T 2 Z LAVRINZ
DOWT, EIMEEIZBITS VEGF D&% E|IZE
THHAZHED D01, <7 A IS IREH 2E5E T
TV OB REEA 2 (E8 U, M I AE 8B oD Hh o
BB, R UER K VAL BRI BV D VEGF @ FEIZD
WTHR U7z, ImERZE 1 AT, EWEE & ik
L CHAME 4304 T VEGF O J{E & 288, MR HE
o LEE D B EIENICH N T VEGF OFEHN
WL 7z (Fig.2).?" BB ICHB T2
VEGF OFHIE, ~ v ZH KNSR ZEE 5 )V

THALND I ENS, 3 R DI 3 L
THUZBROUHEMENE Z 5N 5. IR
E BB IT B W T VEGF O RN LR L 2847 T,
1A R BE P D i e e DN VR LR DL K S a8 D ©
NTW2S, 2 EEEEO VEGF B EIFHHICONT
1%, 1994 ££1Z Aiello & 73 HE BB PR 5 A8 N o B8 35 1
B DR VEGF 2 73 th O {5 88T L
L CTEEERT Z e AT THE Lz 3D
AT, MEREBROMEMEE VEGF &2 1E D AHR
ZRTHED DD, Nk, MR MIREEZ &
U S8 2REETIIMERMEEN S VEGF N EE
THEEZONTWSD, HEFHEOBEICTIE, bl
VEGF % iELLRT 0 57N T &E iR IR
BEER 3D 5. HESDHEBICE > THRARL —F—
W D FEFT IR STV DAY, MR CEERE iy
FRED 1 Dic, MR mERAIC L —Y — %/
W9 2HEND S, TSRS ZERENT 22 &
k> THBOEFNEZH S L, KEMRHT
VEGF # R = HWICE I N5 THRRETH
5. SEOMEFIREASEEET LY XIZBIT 5
VEGF D JH7EICB 9 % £ RIT, Bilnihir 3~
TN 53 U H VEGF i@ BpE 4 SR Tld 7z W]
fetEZz /R L CTH 0, TEFEREEN S VEGF
ATDH] EVWIEMEFET S, #BEK INETIK
VEGF JE Il 2 B & U 7= I E REE A 12 B L
T, Z2< DL —Y—l{HENRBEINTE DI,
VEGF PSS R AL SAHBI U 7y & & AV EE
WD 1D L, =720, EH5S5OREITH
—DEBETIVI T A% AW BRI R TH

0, MR MIZ BV 5 VEGF FE A4S O BRI D
W, RIS S CNER RIFSE O BE 75 2 56l 7 Mt
MBETHS. Z5LEMEIZBITS VEGFE WFE
2351 VEGF #5156 5E [E O (ki D7s i %
EEZS.

M EAZE 12 KRR, 1,3 ROV 7 HE O~ 7 A MK
FrARPAZERE £ 7)) O E YU 2 W T, VEGF
DJEERH U, MEHZE 1 HRITS T Xl
Ak BA 289 £ 57 )L D M8 B N 77 i Z N kL 8 (inner
nuclear layer; INL) THREHEFIIED 5N, 20 —K,
VEGF O R B2 E THmL, MEFEzE
DHNERBIZBWTS VEGFIZEFEBH L Tz
[Fig. 3(A)].20 9725, VEGF O RIEN—ET
IR E —B T2 2 ENHE NI /2.
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Fig. 2. Relationship between Retinal Ischemia and VEGF Expression

Representative images of retinal flatmounts of the RVO model mice stained for IB4 (endothelial cell marker) and VEGF. All mice were preperfused with
fluorescein isothiocyanate (FITC)-dextran marker. VEGF expression was higher in the retinal peripheral side than around the optic nerve head in the RVO model
mice. Scale bar: 50 um. Modified from Invest. Ophthalmol. Vis. Sci., 59 (11), 4701-4713 (2018).

VEGF 13, mImREICBWT, mENLME, 7
<7 U iR, MEEARERIES S 25— ) Yl
a7z &2 < ORI 5 EE SN D, 39 NERE
W7~ 70 SRR 25— 7RISR
L, Z 6 Ofifas VEGF EEAICE S L Twb
AREMEHER I N D, I 51T, X AMEERIRETZE
SETT )L OMEIEIC BV % VEGF O MR 28 E 9
570, IEHEE7Z oY A hOIY—H—TH5
glial fibrillary acidic protein (GFAP) & VEGF D3t
T o 2. IEHREE X vehicle BEDO IR TS,
GFAP [GHEIEMEL 7 2 S 01 A3 g ek i 4
fel J& e NN SRR TEBHICHEBIL TH D, VEGF
D7 F )& GFAP O 7 F IV FIEL Tz
[Fig. 3(B)].27 ZOfERIZ, ~ U AW ERIREH ZE5E
EFIVICBIT S VEGF OFEAMIED 1 DN 2
F—=TIUTHIETHBZEERBLTNS,

32. LVEGF BZEZDHEEGYA IS D&
IZ, $1 VEGF JiURDEE Y A 2 27 D& WS IE
JECIRN MR &I RIT T EEMAEL 2. < X
ISR ZAE T T ILICB W T, MEMEBERICH
VEGF §ifk & # 59 2 & LMK T 2 B
PIHIL 7= [Figs. 4(A) and (B)].2” —F, IMEH%E
7 H#% (MEEICHWT VEGF FH L N)UATIER X
DAL 7-IREE) ICHl VEGF HitkZ2# 59 %
g OIEFAL MR N 25 &k Z L [Figs. 4
(O) and (D)].?" HERLFRAREAZERE B FITHNT,
SEE % O] VEGF $EIC K 0, JERER MEI O i fd
DHE N OEIME T DR 2R L, 3940 —F FEIE
6 1 H#% O Hi VEGF #i% O 5 Jifa 2 fl s 2 1. % i &
I, HANEKTEBES 2R 2R Uz B R
EHNRH D2 NS OFERIL, Bl VEGF EiElZ
VEGF OFH L NV EfE 2 /R BHEITEA TR
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Fig. 3. Localization in the Retinal Layer and Cell Expression of VEGF in the RVO Model Mice

(A) Cross sections were stained with VEGF. These images showing VEGF expression in the retinas at 0.5, 1, 3, and 7 d after retinal vein occlusion. VEGF was
expressed in all retinal layers and was most prominent 1 d after occlusion. (B) Representative images showing the immunostaining of GFAP and VEGF in the reti-
nas of normal and RVO mice. The arrowheads indicate activated astrocytes. VEGF was partially overlapped with GFAP in the RVO mice. GCL, ganglion cell layer;
IPL: inner plexiform layer; INL: inner nuclear layer. Scale bar: 50 um. Modified from Invest. Ophthalmol. Vis. Sci., 59 (11), 4701-4713 (2018).

ETHDHTEZERLTWS, VEGF I RAEMILD
EERTEUTEE, RIEMILOB) B R OIMmE N K
MIRIZ X9 2 SOEM D5 Z R T HRED A L T
%. §7/2HH, VEGFIIJAFEDEK TRIEMEY A
FIAO—EEDBEAD. Lo, HEEIR
PAZEIE D IR R R OV HE R PR 3 2 358 & & 5 5 1
2B WT, $i VEGF LI s % i vk L H il ic
Iz, HEMRRECBAICBVWTHOAEMTHDZ
EAURMENT=. —F, VEGF NI %E O E 5
PEMEFFICEE MR R ERTFO 1D THHD, P
VEGF O FEB NS ERELL I8 % & A G E
BEMET ZENHERIND. U A IREEZE
fEE TV D IMEPAZE 7 HiZI1Z P 2 5l VEGF fifk
D513, WEICB S VEGF OB &2 EH DL
TIE TR 2 IEBNICHBWT VEGF &2V EH
HEMEFFICHEIR B L D B R 28546, HERE M)

HERERTDAREENE Z 5N 5.

4. IRAMEFREZHRICLICAEE

4-1. i VEGF EDQIRAMBEFREINFIZELLTD
AJREME  VEGF ZME#HAMRER & U THA
IN=RKEN D S, E 7=, VEGF FHE 3 bevacizumab
(Avastin®) N KIG AT 2 IME Hi A HEA| &
LTREBEINZZENSED (ZDE, MRAIZHT
5 IMEH EHER OKER S 1572), VEGF [HEHEMN
BAIMEH EZ2BMHIE20TIRARWNEEZ SN
7z. 972bb, IERH VEGF HERKIL, IRANME
FAEBRBITK T S IB L DMENLIT DRI 5 L Wit
ENTWz, —FDEERIFZER T RICH N T

VEGF [HEENENO MEH EZ2BHEIED, &
VIS 5 Z L 2R T SWMEND 5. 44 B
FE 2R i o TR 2 o 5 TR R MBS 22 K I L 72 K
BRI BRIC B W T, $1 VEGF O 51395 1 #H



Vol. 141, No. 12 (2021) YAKUGAKU ZASSHI 1313

A B
%k W Vehicle
250 . § Laser
ant!-VEGF irradiation
= 200 antibody
% e ks
% 150
Normal Vehicle anti-VEGF 5
antibody i 100
3
Laser irradiation 'C% 50
0
500 b i o MV MT MA
2 u
2400t
5300+
[}
2
= 200+
g
500t
0 .
Normal Vehicle antl-.VEGF
antibody
Laser irradiation
C D
250 r L Vel.1icle Laser
INL sk :EELXE;}F irradiation
ONL —_
~ 200
m
\E; 150 st * %
Normal Vehicle anti-VEGF 2 g
antibody f; 100
Laser irradiation §
500 ¢ m 50
g’ 0
= 4007 # fok MV MT MA
2 | [
£ 300
L
= 200
[}
£
o 100+t
[
0

Normal Vehicle anti-VEGF
antibody

Laser irradiation

Fig. 4. Effects of anti-VEGF Neutralizing Antibody in the RVO Model Mice

(A, B) Retinal thickness were measured by using optical coherence tomography (OCT) images and the ocular blood flow were calculated by laser speckle flow-
graphy after the intravitreal injection of anti-VEGF antibody 1 d after retinal vein occlusion. (A) The retinal thickness was increased in the RVO mice, and this
thickening was significantly inhibited by the administration of the anti-VEGF antibody. (B) The graph shows the quantitative data of ocular blood flow analysis
such as the mean blur rate (MBR) of the vessel region (MV), the MBR of the tissue region (MT), and the MBR of the total area (MA) . The ocular blood flow was
reduced in the vehicle group, and this decrease was significantly suppressed by anti-VEGF antibody. (C, D) Retinal thickness and blood flow were measured at 1 d
after the administration of anti-VEGF antibody 7 d after retinal vein occlusion. (C) The retinal thickness was decreased in the vehicle group, and the anti-VEGF an-
tibody led to a decrease in the retinal thickness. (D) The graph shows the quantitative data of ocular blood flow analysis including the MV, MT, and MA. The ocu-
lar blood flow was significantly decreased in the vehicle-treated group, and the administration of anti-VEGF antibody caused a further decrease. Data are the means
+S.E.M. (n=15).*p<0.05, #*p <0.01 versus normal, **p < 0.01 versus vehicle. (Student’s ¢-test) INL: inner nuclear layer; ONL: outer nuclear layer. Modified
from Invest. Ophthalmol. Vis. Sci., 59 (11), 4701-4713 (2018).
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A ME OIEEEZ A D Z ENNLREE NN, #iAE
18 D IEHEE IR IR SN TWan, BFE
SIRBOBEFEIZBNWTHIGHENKRESFET S
EHH0, BRA VEGF HEE DL A, BHIT
DN eE BEZSME, W PR SE BT, AR R AR PA 2 E 7
EBHHEECZEDBEEZHOICHBENED 5N
2. IS ORISR O EEFHMGIE B 1348 ) otE
THY, BIXREBIZBWTSIMEEREMETUHED G
MBIz, IREMEENC BT 2 R R O 32 25T
EE X —RICH T ORERETH O, MEHE
DOMFFEENE N ITEBERR S NN &5,
VEGF [H & 2 RN I E &AM & U THET %
DFESTEEMh>k., LML, 2019 FIiT7 A
U —7 D E T AERNE O RGRE IS I 58, 1%
FEMERRKT L — R OSEREORIRFHGEE &
woon, TOHHEHZZEKRLZ., ZORKRIE, B
VEGF S IRW I EH EHEEE U THIO TRD
SNEHIERRENZ S, 5%, mMEHERN
FELAA DR IMEFT AR BITB W TS, mEFEM
ERLEOAEMNFEFEEI NS Z L2 HRFEL 20,
42. MEFENMFHRFZ2ENE LICEEXRFAR
DFRIREME MAEFAE, BESAERNTIIEER
FEMHIRFRNT > AZ]D, EEICHIE SN T
W5, MEHFEICETSHEIIBEICES X T,
VEGF #Hul & LT, WEMALONE L K i iE
DFEEF 2R SRR F DDV A TON T E .
VEGF LISt o (AR 72 i 8 # B R 112, basic
fibroblast growth factor (bFGF),*» placental growth
factor (PIGF)¥ZENH5. DD, a5 bFGF
%> PIGF O;ZIRAYPHEFII AN & 87 4 A &
LTHMTOHAREMEND S, —F, MEHAZER
FICERT 2GR T W< DhFEREINTNS
s, BUR, BRI H AR 2 X412 L /= Phase 3
DI EDEEREBRICBNT, mEFENHIK T2 4 —
7y MU EmEEHIIEYS =50, NERED
3% L HIRKF (pigment epithelium-derived fac-
tor; PEDF)4)r]iAM: VEGF receptor-1 (soluble
VEGF recepter-1; sVEGFR-1) [ZENTOFREN
D5, 40 N DIFAYILE T AR IRICER T 2 2 &
NS, BIEROBESN DI TFREREE E U TR
T&%. &<ITSsVEGFR-1 [3MAIEICEEICHEET
5RFELUTRHRESN,*® VEGF WL EICHEAFEL T
WBIZHNMD ST, MERICIERENE N

HEHD1DEEZALNTNDS, ZITEESL, ¥
BB PR o e B £ 35 B T RWR &2 W T, sVEGFR-
1, VEGF & U' PEDF O FNZFN D E Z2 Hlw L
To. YEGEBE PR M RE B E M T RIRICB T B
SVEGFR-1 D413 3949.4 + 608.9 pg/mL (n=27)
THO, MBS U CTHAL 2 HILEEM TR
W (1568.8 +£595.0 pg/mL, n=12) EI#kL TH
HICEM D /2.4 51T, BEREkE R & HEIEE O By 1
Kk HicE £ %5 VEGF & sVEGFR-1 fICIZIED
FREMERD 5Nz (r=0.414, p=0.032) . 47 HE%EHE
fRE B89 1% H @ VEGF & & sVEGFR-1 &[] TIE
DHEZRT ZENMEINTHED,® EFHS O
FHERE—HT D, XI5, b MvNLE N
~® VEGF QM sVEGFR-1 D EEAE 17 %558
THIEHRBINTWS. . LD EXD, HEERER
9 M B E £ 35l TR IR I BV D sVEGFR-1 O 78
BT, HBE5 <MEEEEICHT HE#RED 1D
ThadEMREEINS. —J, PEDFREIL, B
PRIGHAE Tl 2.1+ 1.1 pg/mL (n=27) TH 0,
B L (41.6 £17.0ng/mL, n=12) &L T
BEICEMN > 72 (p=0.041) .47 f§ TAK¥E & D
PEDF J2E1E, #HBE M FLIC b~ Gk PR s M OE C
BN ENMENTRO, Y KRFHHERE T
5. ZO#ERIE, TN O PEDF & DA%
HERERE R EIEE DY A7 7y 7 —E 120155
L%&%H3 %, DEIZ VEGF & PEDF DA B %
ZF~N7=& Z A, VEGF & PEDF [IZI3HH 5 vz
FIEEHEIZRE D 5 117802 > /2. 47 sVEGFR-1 & PEDF
FEBITMEFENHIKNFTH 50, EEENZ &
IZENZNOFEHMEREIIIL U T B AlHEEATRE
IN. F72, inviro BREERTT IV EHWT
sVEGFR-1 O Ifil & #4112 KT T E 2 ML /-,
sVEGFR-1 0.1-1000 ng/mL D &l VEGF % %
HUVEC O AR U TR EAKF R HIHIE A
ZRU7. Y £/, 4V sVEGFR-1 0.1-1000
ng/mL OREIZH W THIREZIZED S ish -
72.4 L7 > T, sVEGFR-1 D% DD TIRN
53 %1 id sSVEGFR-1 DFEA 2 (BT (L&Y
DFEIE, BIVER QRS IRu ifn 48 H B H 51
ROBEDLAREMENE A 5N 5.

O, MmAEFHEMFIKTEL T, vasohibin,’?
thrombospondin,’® maspin,’® chondromodulin,’
interferon-y inducible protein 10 (IP-10),%% Ifii/Mi
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% 4 [N (platelet factor 4; PF-4),59 LYPDI1%® £
MERINTBO, WIndmMEHEHERDOBE
ERIZR 0B S, T vasohibin 1 I PN &2 Hll L
IR TH D, VEGF 721 T/ < FGF2 12k -
THHEEEINDIHRTFELTHRESI N Z ENBIRE
ERELTHEHEINTWNS. 4 3512, vasohibin
W~ A DA ZE 72 28R T I g AR H i E R &
BT DI EMNFEHIN, O IRANIME BT ERBEORE
BERELTHHATH SRR IN TN S,

5. &HYIC

JEEE TR A, BT I Nzt VEGF 1%, 3
1, RN B AR EBITHT DB OH — RN &
LTERENTWS, §i VEGF % ik D& &Ik
W, IENMEFAEREOBHMEELZI> bo—)L
T2IEILEST, HEESENRAD D I EHH
S5MIZ/Eo7. UL, IBNOEEABIZHITS
VEGF O 1% &5 @ fil (k2 % 2 LR A 7= i VEGF 3
O FER R EITDNT, KREL TR E
FUAMZ LW, AFZETIE, MIRERIREAZEE T
IR ZEHWRE NS, VEGF [SHEIERE i 68
BOMMNH T HEHRT S ENRBI N,
VEGF D FEAEERAIC DWW TIE AR IR 5 3% <,
ZDOFERIIMBEN D VEGE FEANIRZ B E L
HENSEEEE [ iy D o712 B W T BB 7 B A1 L % 2
3 5. F/z, FEFIVICBWT, MEMmEHZEE
#% D P1 VEGF Hifk O 513 W N o 77 i 2 #0H]
L, B2 7 H12I12Hi VEGF ik 2535 &, I
AR & &b Iz IRE LS B2, 20l
RRAENE, B IR B 2E9E 12 33 W\ T VEGF 2% 7%
%56, PiVEGF BEI A TH 20, —4, BN
@ VEGF Z L FICBH#ET 5 ERICB W THE
R R O E 2 5 Sk Z 9l aEtE 2 R L T
W5, TR E W T, RENRIE
WIS H BB D 1 DT db 5 BakiEk R I B4
T SVEGFR-1 E &2 /R U, $HZE 728 PRI pk 0 i
ERZR U7z, ABEAIZIENICHEET % sVEGFR-1
EEIER 2R rTREMEAME <, AR AT AR R
KT DRBIENE L THETHS. D EOAIRZ M
IS IR EED, IRNIME BT ERERO TR RO
BEEEIEOREZICORIT TNEZNEZZ TN,

FIR U720, HRPN S 3 A 5 R oD F e I ] o
fEE & VEGF OFBEIIN/A 5T L bMHEET,
I 51Z, VEGF OFFEIZDONTH —kETIiEaW.

MAT, BNIMEHFEDOHEF - ERBATZ LI
VEGF LI\ 0 1 % #r A= D e i K7 & #il IK 7 o il
AR S L TH0, BNIMLEHAEREEDWIESE
B3R E U TARBAZR DI, R REAREA K VRIS
ZERBIT 5121, BETOHTOREROHH ST
D PERERTEAM 2 M4 L = AR IT iz, ~o 22X
L—a IR U N—A T AL —2aF
W EZ L, ZAMRIIEY 70 —F PN ETH
%, IRBLEIRIC BT 5 R S OB Wil D 1 4
WHEELL, ERUMREOEEEERICTLE
T, ¥1VEGF BiEDRENERTE D EHFREL
TW5,

MR BRI XSRS,
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