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Abstract

Retinal ischemia promotes retinal neovasculariza-
tion. Vascular endothelial growth factor (VEGF)
and fibroblast growth factor (FGF) are important
growth factors for neovascularization. We did
experimental retinal vein occlusion (RVO) and
examined the expression of basic FGF and FGF
receptor l(one of the basic FGF receptors) by in
situ hybridization. We used adult pigmented rats
(Brown-Norway strain). Dye laser photocoagula-
tion (577 nm) was applied to the retinal arteries and
veins within two disc diameters of the optic nerve

head to injure the retinal vessels. After one week,
laser photocoagulation was applied to only the
retinal veins to occlude them (RVO model). As a
control, laser photocoagulation was applied to the
posterior retina avoiding the retinal vessels. After
treatment, the eyes were removed and 10 gm thick
cryostat-cut chorioretinal section were used for in
situ hybridization with probes as mentioned above.
In the RVO model, expression of messenger RN A of
basic FGF (b-FGF) and FGF receptor 1 increased in
the inner nuclear layer and the inner segment of the
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photoreceptors, and appeared in the retinal vessel
wall in the early stage. This shows that b-FGF and
FGF receptor 1 increased in the ischemic retina, and
were produced on the retinal vessel wall. This sug-
gests that b-FGF may be involved in protection,
regeneration, and proliferation of the retinal vascu-
lar endothelial cells in retinal circulatory disturh-

565
ance. (J Jpn Ophthalmol Soc 101 : 564—570, 1997)
Key words: Basic fibroblast growth factor, FGF
receptor 1, Retinal vein occlusion,

Retinal ischemia, Retinal circulatory
disturbance

I ¥

Wl RIS , MR IRPAZERE, AP RMIEE 72 & Ml
DREM %R FTHERBICB W T, UiE LIS EmEniet
T35, IN6OEBICENT, MEFESIEZ 1213T5
DOMEFENTHEE L Twv3 LA s 20, 1585
B U i - 7o NS S BT AR TS EE HE & v, & Auasif

P’\]&Tﬁlﬁlt BT L C it i 3 46, ALEE b 4 1

il

L UMLREMER LS EONENCcHEMEE2E s a0
TWh32, \Ilchaelsun“bl‘% -, B bR A ﬁ“hFdHﬁ;ﬂ*
FEHT 5D B EER T O 2D TRIEL T
Vw3

MEH B D 3 MEFHERT & LT, mE MW
#4 % A T~ (vascular endothelial growth factor,
VEGF) ¥, #iE G fusEfEAl 1 (fibroblast  growth fac-
tor, FGF)®%, Z O fiffi 2z O MFER TV S LT W
5. FEH S I EEBRNCIER L - S IREAZEE I D » T,
o B AUHE 2 M Fa i Bl A 7 (basic-FGF, b-FGF) £ #
LV 7Y — @ — D TRE AR HE I B 5l P (acidic-
FGF,a-FGF) t i@ v+ 79 —ThH A FGF v 7
¥ — 19D FEW % in situ hybridization #1c X D 8L
lDTHET 5,

II K B 5k

1. EEREN & EBRETIILOIFRY
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3. In situ hybridization

SHMBYI %2 70 7 +—+¥ K10 wg/ml, 20 43),0.2
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# & U nitroblue tetrazoliumchloride(NBT) # A \» T
FEE G 21TV, YE RS (LU F, i) THZE L,
T, MR BL LT AFALT ) — > EHu,

ZHARE Y] R % antisense RNA # Hi9® mRNA # ¥
HT 2720070 —712,sense RNA 25 & LT A
ZNNA LA,

INATNIAE—va DB, TLHAY T3+ AV —F
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WRDZE L WIRGRIETT & MBI % 4 %, 4 3 3R O



568
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dization, b-FGF @ mRNA OTELE %~ 3 de ik N
BIRE (A, TN (2D, SEREMAETEE (R U0 ) 1053
{HHhD,

E11b &% 3 ESRINBIRPASEIEE T L.
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2. HEARESEYE £ U antisense probe AF U - in situ
hybridization M#EER

EH#EE T, b-FGF,FGF L2 7% —1 L L b 124
R FTAE L 35 & Y ELRLIE O Fe NI mRNA O 5
Bamd R h A ot o8, IR i3 % Al
o, BM8IEFGF v 7% — 1 ® mRNA #{+pr7- %
DTH5,

RS HIRBAZSSE T T M > W T4 3 L, FGF L &
7F— 1%, HLiE e 3 BFREI T mRNA OFHR %54 i
o113 PNERLTE, SUHIR AT 38 < 2 5 4L, & 512, Y8l
EROHE L P I TV (H9),

WLEH 2 HiZixX 10 0 2k £, #EsEEE 7Tt
PRI, BRI PY B, AR A EE O M SR et & 2
foALE SR 4 H DR (P E O MR S 13 7 T BR
BEEDLDEIFITHD, AF LT ) —VIC L BB ET
HIREAERMAZ AT, FGF L 7% — 1 O mRNA i
MR EbIFEAYAONE DT,

b-FGF @ mRNA OFH % 73 Hefrid, YLE % 3 B
W, BIREASEEEE 70Tl 11 a @ 2 & <, PNERE,
AT P T, MR I BE 15  tadimr itz & 72,
WIBERREE I L D BHIIME OHEER % & 7243, % O F4lif
EREOMC b REE AT (H11D),

JLER 2 HICE 12 © 2k <, RIS, SApa P Ed, 44
JES I 8 D M A 12 5l A e B e e

WUER 4 H LURE I vk $8 I PN 8 oo i1 25 5 0 {2 v, b-
FGF CH 4 2 #EIIFEAEASREL5T2,

HEE TNV T, FGF v £ 7% — 18 L 1U'b-FGF @
mRNA OFEE % /R REFERMEE L IZIZEL D %
< MEBEOMBLIZRE S A r ot 113 1T ALES 3
Rl O E 7 LT, FGF L2 7% — 1 ® mRNA % 3
BlLizbDTH 5,

sense RNA 7o — 7% Huwi-ntl@Tid T D%
WCEWTHAE Bl - 1o, WLER, BREEICHA L7 2
R EORBHIC BT L IZIZRBEOREREF LT,

IV % &

COEETIER L 7o v — W — B 12 & 2 BIREAZEE €
7O OTEREE 2K L, K Ta 5 h 2 HIR
PAZERE & R4 0, WEBRKH CHRBENEBORIMIC L 258
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L L, BEOERESEC L % b-FGF £ L ' FGF v
£ 7% — 1O mRNA OFEH % B fE A HFE I 2 F
TOBHM,BETL L8 TE .,

ZORR, HEOEME LTI, NENES X o
HUFEAETIZ 3 Tl mRNA OFEH % 5+ e O 238 is
5 C EMRA Nz, NEERLE T O RE TN IE o 7581
I+ 5 Kk & F 2 o h, BN TORR TS
H PRI 2 3 9 2 K6 & L T b-FGF 5 X f FGF

HEHARPAZEE 12 35 10 3 basic-FGF v+ 74 — « i3 Eh 569

VT —1 DEEPHMMLEEZ NS, & 72,b-
FGF 58X U'FGF v+ 7% — 1 ® mRNA OXH %51+
Petnld, MR & b F UGB X ORI —BL Ta 5
Nz, 20, I 60BN b-FGF #34 —
M2, BBWIENT 7 ) YIEERAL T WS &%
Z bfLiz,

7, M EE - b b-FGF,FGF v 7% —1 ®
mRNA OFH 2 RTRANE A LGN, 2D Lt
P B ARG % & o C IR AL BE 2 R R 5 2 HE B 1k, TS B e
EZL2BEMICINUDFGF Lt 2Dv 279 —ThH 3
FGF vt 7% — 1 ODEL£2HENE¥LbDLEELN
Al

NS oD ftt/ MG BRI 02 & 0 MR AL 1A A3 984 3 2 1%
KAYEEE & U T HE RS FRBRIEAE 43 6 5 A3, Sivalingam
o 193 I TENE PR P M AE AR D B TR N b-FGF 12 >
W TRRES L, TEEE OB A A S TEHEIEYE T 13 b-FGF
BEWLEHREL,b-FGF BEELZNEHERTFTH2 S
ELTw5, £7, Hanneken &3 TEFEMfic L 0 &
T2 YEARERE R HERELAE OO S REAER P o0 3 A I P R i
B % b-FGF St #icREL ¢, #OFRHRIT
v &85 L, b-FGF O#RHEMEMTEIC B 1T 2 i
BB ET S v, Ko MEHFERTF TR w
THH2IL LT3, IHoDHigEL s, BRICBVWTIE
#72 b-FGF OREIZHE I I 2 AT,

Eh S MFEEIMEIC B 1 % basic-FGF O R %, 7 v
b O —fAl: R KRN EIREAZE £ 70 % T o T i b
HICEE L Twd, 2hic X 3 b, EENOFENED
RN b-FGF oftatkiAaohl L MELTW 3,

BHSWEZ v F KEIIROABIEHRE T L2 W T,
RGN O M FEENE & b-FGF O B#Iz D v THi
L, Bl oM R 3 b-FGF & H o RTE4ila
& b-FGF @ mRNA o F&35 O 580450 e 54 78 o {78 HE B
WE—BL T, Bi#@E%O b-FGF PEAERNIAN MR
OFFE, HECEE 2 %S 2Hs TL 3 TTHEM BB ET
ERVNERNTNS,

INSOWmED T kL, MENEMEOREEC b-FGF
DPEG L T2 AREM: 2R 3 5 Wik A% 0,

ULAF, SRR 0 M8 P TR oD & 2 4E 0 & L 7o I T
AT & LTS PR T (vascular endothelial
growth factor, VEGF) 85 HE A TE D, B k
UEBRE 7NV BT, B O R M e 4 1k
EREBEERLLTWAIEBHMICESRDDH S,
b-FGF (&b D7z D ¥ 7 F VEEFI DS i v 12 8, M4t
O E N AWFEBRIEFRHTH 2 2 L b-FGF @
B EHFE 259 2 THETIZH 5089, L OFFELT,b-
FGF 8 X U'FGF v+ 7% — 1 ® mRNA OFHHBEk
FAZEIC & - Tl C 2 ERESEC L D f@BmEsc 4 o h
72 Z &1, b-FGF 23 EBR IR 2 i ot U R0 P Rl e oo
RED 5 WIIHE, 195l % VEGF L L b iciHoTwaa]
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