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Development of a new mouse model of diabetic retinopathy and establishment of
novel concepts for drug discovery
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In diabetic retinopathy (DR), dropout of pericytes from capillary walls is
assumed to initiate various vascular dysfunctions, including blood-retina barrier breakdown.
However, hyperglycemic mice fail to reproduce retinal pathology characteristic of DR. In this
research project, we established a new mouse model of DR in adult mice, by transiently inhibiting
pericyte recruitment to developing retinal vessels during neonatal periods following single
intraperitoneal injections of an anti-PDGFRB antibody. Furthermore, we uncovered that endothelial
cells and macrophages formed a cycle of vessel damage via VEGF-A, PIGF, and angiopoietin-2 in
pericyte-deficient retinal vessels.

VEGF-A PIGF Angiopoietin-2



B X C—19, F—19—1, Z—19.

1. WFZEBRAG 2RO 5

AN D B2 72 B IR R C do 2 B R P i I
TIE. B A BE DY A MY KD i i
HAREREFI DR HEIZ LD | REREVFRE DS A= AR ) 23
K T35, LU @ bEE 7 L 8 Clrafane
U A NDW KA FFBICEZRU N2 | FE R HENR
SEDFEIE - R BE 53 DM Aa - 5 T o
WTIHKIREL TR 3 2, — 5, 4
EAZNOILE I AN IET D~ AHEFETIL,
PN RZ B 203 40 W69 B I /N AR ke B B IR T
(PDGF)-B 23, PDGF 544 (PDGFR) B 81
T oYY A NG - W E A RAET DD
PDGF-B/PDGFRBY 7 F VAL ETHZ LI L
AR I BE DAY A RIS BRI
TRE &[RRI E B A BT 52 LN TED
(Uemura et al. J Clin Invest. 2002)

2. e B

FSCASHE RS Z TR R T EISE D T BB & PR B3 %
BT T N~ RERESLL , EHITAERTT X
MAREA A— o T H A R T HZ L1280 B
PRIFGAENEIE 63 28Tl AIE 2 v 7 R 2 Al
AR

3. WFIED J5 ik

(1)~ A

FPER <7 2 (C57BL/6 BELVICR) BLOER
T HLH %~ A (Tie2-GFP, CX3CR1-GFP,
DSCR1-lacZ ., VEGFR2-GFP, VEGFR1-DsRed
FIt1-TK”") &z, A% 1 A~T ADIEREN
(2Pt PDGFRBHLIAR (72— APB5) % Hi[a| & 5-
L7ze ¥V ARNA~DO I G- TIIH T A
FN—TEEB LT~ A a2 —5 T,
~ 7 A RE O CIIMEIEE X A H Yz,

(2) AEA PR AT

TR B 15 (R — L~ U MEAR B X
OBFETI R EEAR) | ~~v b md v g
ik (XT7 4 A HEAR) | in situ hybridization
B (R—= =T MER) | EEM S IO R

CK—19 (Jm)

B BMEIBZIEE VT,

(3) @in T FE BT
qRT-PCRIZEB IO~ A7u7 LAtz IV,

(4) ~ 7 AN AR A A= 7
BN AL — Y —RRIREE, T WE &,
A L — Y — B EE H,

(5) v AR E B A A=
A L — Y — B EE H,

(6) 1 ER B FERT
Ta—HANAN —EE A,

(7) Tie2 VB kO H
LSRR IO = 2% 7 oy MEEZ W
7

4. FFFERCR

A 1 B~ AP PDGFRBALIAE B [A] #% 5-
L, MM BE~D YA MEFEZFHE 35
& WEARIRIZ 381 D RIEMES AT A =2 A L
EREEE T OB EHL, 1% 6 HIDHEER
NA~O~ a7y — 2N, ~/r7
7 — VI E N AR B 5E A 7 (VEGF) %43
WL TN MO VEGFR2 Z7EMEAL L, i & B
HiBMEATLESE LI, IR RE R T
(PIGF) &4y WL C~v2/na”7 57— ? VEGFR] %
TEMELL , RIEZ B ESE DML
Too SHIT, XUV A R R LT N BRI
angiopoietin (Angpt) -2 Z43 WAL TN AR D
Tie2 ZREAERNIELL . VEGF OIEHA IR
HIEPHGN IR ST, ZORER RIRIZED
FTMIEICBITA~v T 7y — VIR EIEL |
[ ERE YT BEREASAS ARk AE LT, ZOL
7oKL CVEGF, PIGF, Angpt2 % [RIRFIZBHE 9
DERIED PRI AU, HENE 8 BE O 1 - HE RE
WIEFALLIZ, ERROFERNG, ~ 7 AR L
BTIEA_UYAMEREZ L T, NEHL



~ /17 7—H VEGE, PIGF, Angpt2 /L7
GBI A TR L | I BE ) TS RE Al
SEDTENHLNEIR ST (X)), BUE, B IRIE
VIR )L T TS 41TV 28T VEGE ik
X EHEEOFRES, BRSO RIS
LT > TUND, ARBFFED RS, HL Angpt2
FEEHU VEGE B2 422812k, FsRR
ZIFOND ATREME DS IR S D,

VEGF~ | veGFR1

a N
ANEs -
An gpn ANgPE2 \ear
} VEGFR2
T ' 5 @
F°X°' PC loss

RBC o Monocyt CCL2, VCAM-1, ICAM-1, E-selectin

% ; T ranscytosis @ D Hemorrhage, Edema

. AU A MERIZE DS T E
AU AN (PC) (#7871 B Tl
Angptl 23PNEZHE (EC) @ Tie2 s R ZTEM:
fEL., SHIZEREIR 7- FOXO1 Z AL, I
ERER R EALSE D, YUY A MERITHEONEE
HIREZ 361F 2 RIE SIS B F R S, MR
REL7z~7n77—) VEGF BX O PIGE %
SIWT B, SHIZNEZHIREAY Angpt2 %43 UWAL T
FOXO1 Z1GMALT 2, 2O LT EIE BRI 1Tk
0 T HEREAS AR R TRAE S Do

5. AR CH

(WFFERFEA | AT FE 0 0 R ORISR (2

EN )

(MEsSRR ) GE 1 1)

1. Ogura S, Kurata K, Hattori Y, Takase H,
[shiguro—Oonuma T, Hwang Y, Ahn S, Park
I, Ikeda W, Kusuhara S, Fukushima Y, Nara
H, Sakai H, Fujiwara T, Matsushita J, Ema
M, Hirashima M, Minami T, Shibuya M,
Takakura N, Kim P, Miyata T, Ogura Y,
Uemura A. Sustained inflammation after

induces irreversible

pericyte depletion

blood-retina barrier breakdown. /C/ Insight.

2:e90905, 2017.

(3R] GE 0 1)

(X&) GE 0 1)

(P PERE)

ORI G 0 )

OBAFIRIL GE 0 )

(ZDfth)
R A=V
http://ncu—ganka.jp

FEAR%
(OIFgefR A
/i #H—EB (OGURA, Yuichiro)
T BTN RS R R IR - Hd
W9 7570191963

(B FEsr
AT BAZE (UEMURA, Akiyoshi)
T BTN RS R R IR - Hd
e 5 30373278

EHH FE (YOSHIDA, Munenori)

Al B SE R - R R 2 Je Y - L
%

WFEE TS 60273447

%11 13 (YASUKAWA, Tsutomu)

EAY - I NE RN A Ve I W R
%

e 5 00324632

B 2R (NOZAKI, Miho)
2 BTN R s REFBE [ TE R - 3Bl
WFgeE %5 00295601



SEgF £5 (HIRANO, Yoshio)
&l BTN RS KPR [ A e R - 5 Em
e &S 40405163

() EEEMFTEE
BTN

(DBFZEth 17
Gou Young Koh
Pilhan Kim



