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Abstract

To determine the association of a hypoxia-
induced, vascular endothelial cell selective growth
factor : vascular endothelial growth factor (VEGF)
on proliferative diabetic retinopathy (PDR), un-
diluted vitreous fluids were collected from 10 eyes
with PDR at the time of vitrectomy. Vitreous fluids
from 10 eyes without PDR were used as control. All
samples were electrophoresed with a 14% sodium
dodesyl sulfatepolyacrylamide gel, and electrically
transferred to a Durapore membrane. Immunoblot
detection of VEGF was done by standard western
blotting using rabbit polyclonal anti-human VEGF
antibody. Positive immunoreaction bands were ob-

served on lanes of 7 samples from PDR, and they
were comigrated with recombinant human VEGF.
No reactions were observed on lanes of all samples
without PDR. The presence of VEGF within the
vitreous fluids of eyes with PDR was determined,
and suggesting the association of VEGF with PDR.
(J Jpn Ophthalmol Soc 100 : 208—212, 1996)
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MMM A 4= 1, EBCEMME R OZE L, T OFRE
U2MEERMmIc L DFEHREID Z LBERIICED R
Twa, Lzt T, RN HT 4 2 555 2 M L
HER T 1, S O (EREFRAE I B L TR A L, I
WEMEO S, EEEG ST LFI6ATY
ZU ARG T 5 L, MEFELZFISREIIHTFEL
TR E AR A T (basic-fibroblast  grow-
th factor, basic-FGF) %z ¥ Ok 4 LHIEE TR s h T
VB, E S D% X O FEERAY R MR I
LA EERZIT LI LIk, 2 MENEMBELN O
MR S L T b EBEEEFERE b D Z
O, BN ERETTHI EEZLNT WS,

Bl 12 78 o T, IUE Y R 88 38 BR T (vascular endoth-
elial growth factor, VEGF) 2MEEE #1180 X 2 fE4,
OB A 5 B HE— O M HAERER T L L TH
BB L DITR D, F e, MBI O IEHE 4 BRI
T 22 eo, HEDOE ZARANMEFECEWT
RLULVFELEHEZRLEZLTWRLEEZGNLDDDH
&% 9.

Miller &3 MEHE 2EH LB 7L (3 0V) T
IR ®D VEGF OREHSIMEFEORE, ¥4 3> 7 L4
B4 2 Z &, VEGF 0 WAL E TREL S L, IR
Zabhah s ERELTW 3, 27z, Adamis & 'O/3 B4
MHERRRABUE (PDR) OEF4ENIC B 3 VEGF 0
&% sandwich enzyme-linked immunosorbent assay

(ELISA) THIE L, JEEAaMERS RS RAIBUERE & D & &l

il
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ThHHIEERE LR SHH L bEERIC, VEGF @ PDR
DIHFHENIZ BT 3 VEGF OFETEIC 2 W T HRE¥IIC
WERToTOTI ZICHET S,

I xR ek

L % %

1994 4 4 H#» 5 19954 1 H £ To» 10 » H o Mic &
fif Kb iR R 5 & OV R 3ERR DR BEIR B CHETT & 7z
BT B PR M IRUE O B 1T B0 4 10 451 10 BR (58
3 %, L 7 4, FHIER B2 55,445 8 %) &
T e U, iR e U CRRF M B AR T
34 3 HR, UTEBEBE T AL 2 ] 2 AR, B MRS TR E 3
1 3 IR, ZFFLEARAME 2 B 2 IRDFE 10 1 10 BR (B4 5
$, 20tk 5 44, FEER SRR 50.8123.1 1K) 2R
L L7 BIEFIOFRERE 1 wRT.

2, B K

1) TR O EEHL, HHE

W FARFMEFIC 3 K— MERE, Iml D7 4 AR—Y
TNVDERBEOT 27—V ER— LSRR
AL, /LTI 0.5~1.0 ml ORSTFEZ IR L 72, B
UL A2 R TFAR I3 00 10 —20°CTHRRFE L 72, RS, Btk
PEMET AEHNT, 100 ]l ¥2% 8/32 B F2—7 (=
HehlZE) T—MeFEdT U B, Freeze Dryer DC 41
A(Yamato f8) TSR 2T 12,

2) Western blotting

B % 10 pl OFE A ER L, Laemmli'“ D F
W fiE-> T SDS-PAGE(14% 7 v, ¥ 4 X 80x80x 1
mm) 2{Tofk, £, MEELTOE YV aryEF ¥ b

K1 HREEER
iR S ] # MTRTGEES ARSI BRI VEGF
1 % 63 RN REE LA B ] &S| L Bt
2 59 EREMHREE PLAREIBENBE ] 2 &L 5163
3 & 56 EREMREREMELE LAY EE LS E &L =315
4 4T HERETERERR R AR LA EE ] 28 zL (=33
5 55 EREMERERREHEE LABGEEE  1/2 SRR zZL Fat:
6 & 51 HEAEMERERFRERE RAABOLEERE 12 %R ZL et
7B 53 EREMEREREREE PIAEBOCEEE  1/2 RIE L g
8 Zr 64 IEREPEREREHEELE L AEIEYERE ] zL HH it
9 48 HYREMERERRASHEILE UL ABRE S ] L HY F
10 Z 58 HEREMHERREHEIEE TLABRS Y SE ] gL L FEt
11 5B 71 Pk seiE LS s L zL ZL etk
12 Zr 67 FRIEMEEEBEERIE O R %L ZL ZL (=363
13 & 57 RN BEERAE EBOE A L L L et
4 73 ULAWBEFTL ZL ZL ml fat
15 5 61 ULEMHEMAAL L Tl ZL =34
16 5 45 BYFEIERY T AREBEE Tl zL HY Fts:
17 o T4 BT ASEBUE L L HY Bt
18 B 26 BT ARRERGE L L bHY =y
19 % 14 FAMHRAME Tl L by etk
20 20 EEFLEERAME L wl b [y

VEGF :© (5 A 40 7
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VEGF 165(Pepro Tech) & [a] B 2 3k B L 7=, 3k B 1%,
Trans-blot SD Transfer Cell(Bio-Rad #:%8) ¢ 7 2 7
R7 A>T vy Millipore)~®O F 7 A 7ay | #
fTo Iz, g %2 LUF O FIETT o 12, — XKk, =
REEDWEE B X U RG], Pei O B8 £ I3 T E
BRIk DREL:, QFEEAY7Tv %7y 7 21— A0
(K H A BLEE) T—Wh 7 o v+ > 7, @ washing buffer
(0.01 M BBS: borate buffered saline, 0.05% NP-40,
pH 8.0) T5 433 > 3 gk, @ —KPitkD ¥ ¥fiik
F VEGF &Y 7 v+ —n$ifk (Pepro Tech) ¥&#E T 2 f
514 #, @ washing buffer T 10 434 > 3 E# i, G
TREiAED A F o EER Y FH Y ¥ 1egG (Vector) I
T 1 B %, © washing buffer T 10 433> 3 [[]
e, DEERIGE L T7 E Y >3 Horse-Raddish-
Peroxydase (Vector) ¥ #§ T 30 4 [ 4& #&, ® washing
buffer T 10 43 f 3" > 3 B, @ FEH & L T33-
Diaminobenzidin, tetrahydrochloride (DAB), 38 = L
T 30% AR A % N2 T 20 43 P R, @ 452 11 #
(A A > ZCHAREMIK) % hn 2 Fetais ik,

I 5 ES

Y ¥Pi e b VEGF Fiitk % FH v 7z e e 1 0 K5 &,
PDR @ #E 1 10 # b 7 #1 iz 50 kDa, 45 kDa, 30 kDa &
3RO FBRED SN, 22,0 O 3#1E 50 kDa,
30kDa @ 2 &0/ FOADBED Sz, K1 icRFEF
DFEREERT 2, 2o D3y FH VEGF p IR Ry
R E2at 3 % 7o, EREY ¥ 1gG 2 v TRED
T oOMBREIEEIT-o . Z OF5HE, 50 kDa, 30 kDa
D 2EDINY EDHHFED SN, 45 kDa D3> F 3G
Ao (E2). EoC,H1 cEAITRL 4
kDa @/3> Fid VEGF TH Y, D 2 A i3 IERr R K
IETH B EFHFZ 6N,

— 75, FEH T B bR P M BE B O & B B TR, 26
VEGF YT 55> Fiz@Eowonkho72(B3). &
EFIORBREHR L ICRT,

E25 1, 2HEOE&EGTFTOE Y a3 EF v+ VEGF
OHRHBAREREO HE TR LTS, 1 V=4
D@ VEGF #31.25ng £ T &z (B 4).

v % i

BRAEMEPEOMEF L2 EL T 2RTFLE LTI, 2
L E THREMERME S MR & A T (basic-FGF), 4 >~
AV EEEEHEE T 1 (insulin like growth factor-1) % &
OHMBAFHHSNTE Y, Th 6 ORELSTHTFEHEP T
ERLTWARZENHSHIZINT NS,

—75, VEGF I3 {EEE RRIB CEL, 7B N+ 5
&, & 50, MENEMIEO 2 CRRNCERT 2220
HE % b OME—DMEFEEER T TH D, BB ME R
ErBnTFELREEER THBERT & U Ok

HiRERE 100 35

1 2 3 4 5§ 6 7 8

kDa

45.0—

31 .0_ = Al & e g‘ S;ri;;

1 BAEMHERAHREE (PDR) O T4 west-

ern blotting Ff R (Y¥i b + MERRIRIIETER
F(VEGF) #i{%).
Lame 1:t  VEGF(20ng),Lane 2:%EMH 3,
Lane 3 : fiEf5 5, Lane 4 © fiEffl 4, Lane 5 © fE# 6,
Lane 6 : $i£ffl 7, Lane 7 : $iEf5 9, Lane 8 : $iEf 10,
Lane 3,5,6,7,8 12 VEGF 120243 % 45 kDa @/
Y @D o5 (RH).,

1234 "5 68 "7 @

2 PDR OREFED western blotting Ff B (GER
Y ¥ 1gG).
Lanel: & b VEGF(20 ng), Lane 2 : fiffl 3, Lane
3 5iEMI 5, Lane 4 © fER 4, Lane 5 fE#] 6, Lane
6 2 4EM 7, Lane 7 : fEH 9, Lane 8 1 fEH] 10,4 1
® Lane 3,5,6,7,8 ICi@H &Nz 45kDa x> F
FFR® s,

kDa

45.0—

31.0—

(3 FEmuE 4R BEHREEER OEF 4D western
blotting FTR..
Lanel: & I VEGF (20 ng), Lane 2 : fiEffi 11 (5
BRI B RE) , Lane 3 ¢ fiEH] 12 (GRES6TE
HBEE AN ISR E) , Lane 4 : fERF] 14 (U1LEBEE
FFL), Lane 5 4iE i 17 (8 %8 P 8 4 48 B2 fiE)
Lane 6 : fEf 19 (ZFLEERAE) . £4) VEGF 124
WE LA FIREDSE D,
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1 2 3 4 5 6
kDa

450—

31.0— |

4 ERYIESF b VEGF @ western blot-
ting AR (FFHk b VEGF #i{F).
Lane 1: &t k VEGF(10ng),Lane 2 : & b VEGF
(5ng),Lane 3: &t b VEGF(2.5ng),Lane 4. &t
F VEGF(1.25ng),Lane 5:t k VEGF(0.68
ng),Lane 6: & + VEGF(0.34ng), Lane 1,2,3,4
iZ VEGF o> P38 o5,

HHINWERPED S T 599,

VEGF D41 Senger & "W [fiIE 3 @ik % it = &
5 HEH AT VPF (vascular permiabilty factor) % i
AEUBESS MR S EBE L 7o I iB L £ D, #F D, Fer-
rara 5'3% £+ FEM D folliculo-stellate Hi i o 82 %
B TEBkDaDKRY X7 F F &2 8L,
VEGF (vascular endothelial growth factor) & #{} 1372
5, E BFA—-OBEETICHET 2 LS hE 2o
78

VEGF X in vitro (2 3 > TILE P IR O 55 2 {8
ETDLEEBILEHDBERTHLIEMB 77 3
=TI FR—F—PyutxF—¥RTITRAE ) —
FrT7 7 FR—F—DEAEMRET 59, & &1, BEM
ENEMEO a7 =7 7 VANORA L EEEREE
L, £ OFRIZ M TIZF <, basic-FGF @ &7 THH
EWICEESIN B, % Iz, VEGF iZ basic-FCF % ¥ &
BRZD, ¥ 77 F 200U EQTHN, w7
07 7 — PR R S EESWB I D Z DS
nTn39

L EIDOF, 2 D western blotting DFEHR, 3 &b/ F
DR & Tz 8%, FEIE Y ¥ 1eG & v o i R EER T
i, 2 KOIERFRRG N FO AR Sz, Lizdio
TR 45 kDa O8> FBRVEGF T°H 3 LiFl &
iz, ke, miia vz VEGEF o> Fos&EFIRTh
ThHEFENELLD, ZhdmEsEiE L CEXKE L
RIERIZEENEFEZONS,

Adamis 5'1% PDR OfFH4RIC BT 5 VEGF O
JEIX PDR OB E I T 29.1pM $E L Tw 3,
Hx OB OBE, VEGF OMIMBRIZ 1 v —ico &
1.25ng THH I o, M TFHEACB T 2EBERH
1.2pM ML EOBEICHREFIREL 8 5, L2 di> T, i
DOBREFZ-HTI2LEFZoNE. SEOHETIE

RERIMERE R REBEERR © VEGF - R 21

PDR 10 #ilvh 7 #iliz VEGF H3H & h, 5% 5 3 #l T i3k
Hahiholk, FOBHAE L TR, HTENO VEGF
D2 O FEOMBBELIT Th -7z 2 L Db, itk
DUHBRC BT 2EBEAOEROTREELF LN S,
% 7z, Adamis & I TR O VEGF O #5314
MO EFET 2 EHEIL T 2485 SEOMRHH &
BN B 7 2T EREMOREE I I3 S i 3R
oY, &5, BEAHMOEED S5 b, PDR OF
REOE W I X 2 VEGF ofet, oz s i
iz,

e TP RS VEGF oIz L T
ik, HE AR & £ 5 HEREERE PRI MEIERE (2 © & VEGF 28
Bita iz 2 &, VEGF 33 7+ Viigd] % b D5 E N
THoHZE, 851, IMPTRED TRBETHLZ LY
Ene, EEHEOREEI RO FZ SIS,

%lal O Tk, PDR O 4N ix VEGF 23JE8Y
FEPERE RIS MR 1 LRI I FE T D 2 £ NEER
& N, VEGF IR I i 2E 0 F 4, #T I B5 L Tw
AAREME SRR S iz, S5, PDR O EEE LIRN O
VEGF % basic-FGF £ OBIfRICDOWT & & 5 ITRETL
TWEiz,

AEIC O E T I, 55 99 B 0 AR R S8 2 (1995 4, A
BlieBnTHRELE.
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