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BERABBEEOCRE,G /I MEEICHZI LS, M
BFER K HEHEEF (vascular endothelial growth factor,
VEGF) P REBRAND—DELTEFBEIhTWA. £ 1,
MBERPEBRICETZ TV =2 a HPERBETEITT S
CEHFMEENB. LD > T, VEGF & advanced
glycation end product(AGE) DEEN#BKT HLEH
3. JHFEFD VEGF E AGED—D2THBN MY
TOEDRFRICOWT, BERFBH (DM B, 7R), JFRER
REGEDM #,7R) THB L, &5, VEGF EX 2 b
DT OHEBAFEREROKREIL . VEGF fEEAX> b

T @I, &6 DM B THE(p<0.01, p<0.05) I &
TH>EVEGFEXR NIV TR, EDHEMB(r=
0.770, p<0.001) H* & 5 h f=. B FF F (CH L T, VEGF
ERVINITVVEIEMDOH 2EEE EDEHVHES H
EB-ZEDPS,AGE BPERFRBEICETEY 1 b
DA DFBIEEL, REORE - ERBICHET S &
HEL /. (HIRS5 102: 442—446,1998)

¥—=7—-F:MEARABEERF (VEGF), X b T 2,
VERRERIE, 7 ) r—>a>
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Abstract

The relation between vascular endothelial growth
factor (VEGF) and advanced glycation end product
(AGE) is considered a primary factor in the develop-
ment of diabetic retinopathy. Regarding the relation
between VEGF in the vitreous body and pentosidine,
an AGE, we compared a diabetic (DM) group (7
eyes) with a nondiabetic (nonDM) group (7 eyes), and
investigated the correlation between VEGF and pen-
tosidine by calculating the correlation coefficient.
Levels of both VEGF and pentosidine were signifi-
cantly higher in the DM group (p<0.01, p<0.05), and
a positive correlation was observed between the lev-

els of VEGF and pentosidine (r=0.770, p<0.001). Since
it is clear that there is a relation between VEGF and
pentosidine in the vitreous body, we speculated that
AGE is related to the secretion of cytokines in pa-
tients with diabetic retinopathy, and that it affects
the development and progression of the disease.
(J Jpn Ophthalmol Soc 102 : 442—446, 1998)

Key words : Vascular endothelial growth factors
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vanced glycation end product, AGE)iX,~Z7 a7 7 —
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R, YPETH FARTFHROBICHEONbDEH
e L R FhRz AR T LT 57010, 6
K SR ARHR TR SR YT BRAT &2 17 72 WAERI 2 8 A TERILL
7o, CIBRA A, Fareb ORI SR D T 12 5E 0o
(2,260x g,4C, 30 77) Z 47\, MER 72 & IS EIBR L 72348
B ERE L BICABE L W RoREHE, N,
HA%ZFHEL T—40C TREL .

RO RBHZ, W RRE IR 9% M AE O T4 T 72/ 1
k% DM B (7 ], 50. 79, 6 (- 2 fiti = B {7 ik ), &
B O I VRS R HE R W BE M Lo F4b TR 1
k% JE DM B (7 R, 60.9+11.9 %) & 7% L, B % #F
BLTWAEIZRIL 2. DM B0k, #i7Eo%Es|
PR BEH B C FALEIS & 2o 72 b DA 2 ], 5 | R
FIME A TR 2 P> 72 b DOA5IRTH - 72. DM #f
DOIE T o — v IRE L HbAc fili 8. 64+3. 11 CF1
il = B R 7) % C, RE R 01 )0 11. 426, 32 CF 3 fili =4
HREA)ETH D, 2HMOERMICAEEI Lo 7.

TRTOMBHRIUCE L Tt A RO EF %2 3O
I ZBEOREEZH/TITo 7.

2. B A&

1) VEGF skt

VEGF ®ifll5%E 1%, Quantikine® (R & D SYSTEMS #t,
T /Nl 5 BR Sl 5. 0 pg/ml) % T 1 AH B 3% 50 9% 3 58
#: (ELISA #:) T47 » 72.9t & + VEGF murine € / 7
o —F Wik &EM{L L7~ 4 2 07 L — b protein
base fEMHL % 50 ul T2HEAL, & 512, EZ 200 pl §°
DA L7:.4TC T 24 BpRHHE L THURHUAR RIS %2 17 -
RRIEER NNy 77— T3EHBL.HE b
VEGF €/ 7 u—F k& s LT L — MIZEAF
L72iEH D VEGF I8 L, bE UV A F V¥ —¥ %
BE# LU VEGF R 7 u—F vk 200 ul ZiEA L
T,4C T 12 BFH#E LPURIARIS 21T 2. U7
L—b2EEHRANY 77 —T3EH®HEL, VL F
¥ — ¥ RSB 200 pl THRE S KSEILERTDH
5 2NBERESOul %A L, 25 70 [ RS S 2 72 1%, K &
450 nm TWEEE € L 7=, AR ICEE ol 5E b 17 -
1z,

2) RY b IVERY

YIBRMrA L AR 12N EBZRAL, V-V T T
AF 2 —T % HOTBAE N, 7 AR L 2 EEFER
& T C 110C, 20 W DMK 3% % 4T o 7. K 5358 %
pore size 0.45pum OfE7 1 )V & — (DIS-MIC-25 cs,
EIEAC) TG L, A S 200 ul ZHLH 20ml D1 * ~
ZHKTHRL T0.8X1.0cm SP-Sephadex C-25 7
5 A (Pharmacia LKB, Uppsala, A = — 7 Y) 2 L
72. 77 A% 0.1N HifE 20 ml THEM L 72, 1.ON M
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1 FF{EINKD D high performance liquid
chromatography (HPLC)IC &3 0% hJJ A,
FHNERY P YT YD — T BRT.

5ml Ti#H M L7 i i % TC- 8 concentrator (¥ 4
Ty zHE)FHCTRIEFCTHEESIEL.EZRAY %
1. 0% heptafluorobutyric acid 200 pl Ti#f# L, Z D i##
i 100 pl % F T high performance liquid chromatog-
raphy (HPLO) IZIEAL TR Y ¥ Y Z2MlE L 7.

HPLC T o il % (&, & # HPLC ¥ X2 7 A (SCL-6 A
system controller, LC-6 A pump, SIL-10 auto injector,
RF-535 fluorescence HPLC monitor) % Hl\»THT - 7=.
HPLC @ 414 1%, flow rate 1 ml/min, % B kg (2 1& 100%
7+t b= kY& 40mM heptafluorobutyric acid DiE
FW(27:73 by vo) ZEH L, lUSREZ ZimE LTS8
mm X 10 cm column prepacked with Radial-Pack Cis
(10 um particle size, type 8 C 1810 u, Waters Associ-
ates, MA, K &) % H v T & J& # i 2% (Excitation : 335
nm, Emission : 385 nm) Tl & L 7z (4 1).

3) #atFEmkRE

WELRY YV EVGEF 2ZhZEh DM &
JEDM BETHBL, X 512, W& OMBREZ KD, B
iro7z.

HEH#AT I3, Mann- Whitney U test 2 H W TAT - 7-.
HIBIBAFR X Pearson DA BIFREA & K & 7. At LB A,
ROGLIRIT Ml EERERAE L L.

I *

1. WF&h VEGF & (12 2)

fil 7 & VEGF fii X, DM # 9.00=+7. 64 ng/vit, 3 DM
P13 1.34+0.71 TdH hH,DM B TH 3 (p<0.01) I = il
ThHo7.

2, WFEFhAR P T EN3)

W~ b ¥ Y X, DM B 105.6+56. 1 pmol/
vit, JEDM#Ef 40.4+23.8T & h, DM# T £ & (p<0.05)
WCEETH - 7.

3. #F1& VEGF EHFBEN MY OHEBI (M 4)

71k VEGF L FhRY ¥ T YT, IEOMB (r
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2 FHF&ICH T Bvascular endothelial growth fac-
tor (VEGF) DE&.
DM #f : BEIRIEEE, JE DM B - JEBE IR 7o B
** . p<0.01, Mann-Whitney U test
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DMB 3EDME

3 WHFHICETBIN P TIODOER.
*: p<0.05, Mann- Whitney U test

=0.770, p<0.001) A3 & L7z,

Iv %

VEGF (& 1983 4 (Z i 45 > 53 3 % Il 5% 8 1 7 38 [
+-(vascular permeability factor, VPF) & L T Hijif X h
729 —7,1989 4 Ferrara 5|2 & ) FEAMEMIEL 5
MM Z RIS 23R F2%8 R/ X h VEGF
AT G725, VPF & VEGF i3 1989 4EI2Zh & D
complementary deoxyribonucleic acid (cDNA) A7 o —
=y ran, L l—OBEFICHEKT ZH D&
HTHHI LWL ol 5T RIIWA T, 5 F
W 2HDOHT1=y boFEREE LTEK SR
B EPMDODHBERATIA T TDEICE ) AHE
(VEGF 121, VEGF 165, VEGF 150, VEGFs) D% 7' % 4 7 %%k
HHYENTWS.ZDH b, ERNTIEEIC VEGF . 234
SN, 8 TIE VEGF . S E SN S, SR L 72,
VEGF %€ ¥ v M X VEGFs 2 METHHDTH 5.
VEGF (&, I P B2 Ml K 4 5l & 1 35 % 8 o et (c B 55
LY L P AL Y D—2 L i, cyclic adenosin

HIRZGEE 102% 7%

22.5 1
(e]

VEGF{ili(ng/vit)

® g °o

0 25 50 75 100 125 150 175 200 225
R b2 fll(pmol/vit)

B4 WHFHICHTS VEGF EXZ b T M.
Y = —1.714+0. 094 X (r=0. 770, p<0. 001)

DA RBEE R MRS
Jha-2 - (o I~7£>)1 — (AGE) —
+ Ry boTY
ZIo MYy 5 ;
— azxy>»
EEI — HbA1c —_— i
vy 7EBER zE .
7IEUER &

5 JUr—3 a3 nEITRE.
AGE : advanced glycation endproducts

3',5'-monophosphate (cAMP), T-cell growth factor-p
(TGF-B), tumor necrotizing factor-o.(TNF-o), fkEE#%
KERHRNVE L LICL)VBESNLEAHESA
THY, BB 2 MBI H 4O A 7% 59, DR DHFGHEIC
53550 LEZ5NTWAS 1994 41213 Aiello 5"
\2&X o T DR E#H DO F KR 5K Tld VEGF i A%
WML THY,DR OBKRNEEE L BT 2 & 58
HEh T3,

IV —v a3, EREENICEAE LT 5 b
ThHO, ERNTELEL - BNIETH 5. BRKE T
RSB DOIRED BT A Z L0 5, & DL A
CHEEZONTEY, BRHKD X F ST 2R 2R
CETREEHD DL ENTWE. K51, V) r— 3
YORITEBERLEDDTHE. /Va—R DR
TP EARDY) Vo REERISTAIEICHBED, 7
DIEFEDRREEL T < FVALEW TH 5 4K
YWOr VT IVHBERIND. S SIS HETT S E,
BRI ICIZ AGE AR S 5. 8I7E, AGE & L THE
BEAREINTVEELRDDIIRY P YTV, EF) »,
JURY) YHRBEFONLA, T L iz EE L1
WEEh, £, 7 0R ) VIZHEREIC X B IR i
Ao ENRHMOLATWES, 4, AGEDH b
MRS A BEEATAIRY MYV VOB MAEDL
T WTFHEDPERY P T 250 - ER LT
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Ry MY T 2iE,1989 4 Sell 502 & 0 B REREE 2> & il
MEN, VSV ETAF = VRBRESRY P =2 %L T
G LB EYH L L TR SN, iz fEwv
My 2ZLEBmO—2 L IR TWE. RV MY T VI,
Bk, SRRE O IRTE T 20 BERIEH ST LI 215 5 FFEH IS
RELIZWHTH Y, ihEEH K% 335 nm &£ L T 385nm
DENXERT A>TV D . B as—7 T
IESZAECEIN 32 2 &R, BREOME TRl RT 2
LR ERHEIINTVWAS,

1985 4, Vlassara 512 & ) AGE Z 4Ry 123258+
LML 7% —(AGE LVt 7 ¥ —)d~vra7 7 —
T (Mo) R ICHAEST A 2 LA S 7. AGE &H
HIZAGE L 7% —%ALTMo % EIZHALABA
Y AFN, )V VY —2NTHHEIN TS, 20—k
DO7atZADOHH) 5 ORI X 1, TNF, interleukin-6
(IL-6), insulin like growth factor-1 (IGF-1), Granulocyte
Macrophage colony-stimulating factor (GM-CSF) 7z & @
FA AL DFHE SN, MR EEZF 3R ITLE
AONTWVB® L, ZDXIRAGE LA M4 Y55k
DOBBOMIIZL Y, DROBERKEDO ~-2L LTS
NODOMBPTERSND L) IX ko7 £72, AGE N
AR OBEEREZ FE L, ZOEERKELZREI LS
CEDIERE TSN, MAFH A L AGE o B A3 AR
EENTWAE. KA LB EIZBWTAGE &
AGE Lt 7% — L D& ISEKN T 5 VEGF 5O s
VRV ENSMEDOMMIZIFEHL,AGED—2ThH b
N ¥ ¥ & VEGF % DR BE DG 74 A & Mk (2
HE L, MO R#IC W TGS L 7.

S Ol E T, i 74K VEGF fitiid DM # T# & (p<
0.0DICETH o 2. W F XY b T flib DM &
THE(<0.05)ICHETH > 7-.DMEDOW TR T
VEGF 28Eiftiz " L7-Z &id, 2h F TO#HE L [k
DIERTH Y, 50 L TSI TIEIAHTD
% %%, DR Off F4KH 2 VEGF 23EA IZHINTWw A
CENFHR SN RV YT L DM BEOR KT
WKEBIRSSHFEL.MFRICEIATILIXaT—
TR, BEEER L TH TR Y VHEEZ TR L
TSP a9 rdER sV r—5Sa b 2%
3L, F72, 70 5= a y OB BT 2 245
BWETHERY P I E,a7—=r VIZE IR
TWIENLEMERLEZDOTHAS. £72,DR Tl
AR M 2 iAE T 5 Z L AMONT WA A5,DR TF
MBS & 225 DT EA LM ABMEELE TS
DS, MR ) r—v a yiZikmiEtEiR A G
THEEZONL MBEHPICE T r—2a VICLER
RICHENBEICHFET L7720, DM BOWFHhR TR b
VIUVHAEMERLLEZERYROERELEDNRL.
72,4 X DR OIER > b3 T A DR O EHERE I
WERATAHZE%RL,DR EDOMEHRIZOWTHREY

MR - x> S ¥ - AT 445

LTws. LA L,VEGF TR 205w % fl#+ % 0t
AR T 872 ) Y RICEBDDEEZLNTE
D RYMITDE) BRMEIC L ZEEBIIEZZIT W,

WFAEDVEGF XY ¥ ¥ 2, IEOMM (r=
0.770, p<0.001) 254 &1 7z, il 1k VEGF & DR 0
BEB X O~ > b ¥ Y~ & DR O EMEE I H B A
HHIEFPMLENTEY, SMAETFAH D VEGF &>
YV OBVIEOMBE W) R/ LD, W
FHRO7) r—a b DRELEE#EDSH S Z L AT
MENhz 72, FHLNZE ), thod AGE THH 70 R
1) > & VEGF A BY % % bR 9 #8 B AE O fil§ 1 1R A & B ad
L= b b 225, Wi M 5 BE o 1E o H B (r=0.
698, p<0.01) A LNz L SNTEBY, 5 MO KH % %K
FF2HERTHA. FHSIZZOHMEDOHT,AGE (2 &
DD I 2 —F —HifgA 5 VEGF s s Z &
BIAWLTBY, RY P Y YV U IZBWT S B VEGF
VBRI NTHAEI L TFHEINS,

BIHE 5 Tld AGE 12 X % VEGF 7 BEE A 5 M X
NTWiWni=d, XY b I oMz tE) VEGF O
MW TR E B L 2 vas, 4 13U T DR
PWFE L LTEZL.ORY MY T UA MO EEEAT S
T L2k Y, VEGF Mo 2 HHESWENZED. @ XV
YUMo LEEATHI LIZE D, VEGF b+
£ M H A4 %/ LTHEBENICGH IS, O glyca-
tion ANHEFICITONE I EIZX Y, XY b PV LK
AR END THA )Mo AGE 12 Mo A3Us L, Mo A
SIEHE - MHEEMIZAWER 5T, @ glycation AYE &S
fibhaZ ICE ), MEREBEICRY T 0RED
AGE %iLAF LIS % P S, i (KRE ) RiE % 3k L
THi# OMKaA & VEGF 235 X 52, ® fiicO~@
(2 z, VEGF o I % #& % 7eHE 12 HF 9 glycation @ X
IS E OB~ IZ X 5 positive feedback 7%
ENTH D ERBEMTARTIE, IERREE R AL
~ glycation BNERTHH T L MEPERTVE. R
MY ML) AFRATHEMT 22 EMbH
TV B0, BEAERHIRIG % o 7258 113 L
ZHEOMMBIVZEDICERTEZP. 2 0ol
AGE D% 7 LA DR ORIED—HE Lo TWnDH &
BEbhas.

PR T T X MEBOLEEE A3 2T b Tw A2 2
H ST, WAHTEZIL DO L v DR 2K L vitrectomy % 4T
I LK) WEIENEFILTH T — AR, bW 3
early vitrectomy 179 Z & 12X ) BAIF4MBAE 2 A
TELILELRBTH®.DRICHTHEHRE L TH L
FERSICH FHROUIBR % 1T & L 25%A L7 AGE % bR
ZL, ¥, AGEPERLR T VIT—F Y DREICK
DEROYE LTI LIZO%AY, AGE 25HI3 & %2 %
YA MHAL W ERHTHEHBELTE. FEHLIL
LRIOMEDREREE LT, XY PV v ORIBIZE S
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VEGF r W @ iEW &, WFZE o BRI H & L T early
vitrectomy DA HEIC O W TR T2 LEXH L L E

2T Wb,

BARZIDIIY:), Ry MYV VHIEEOBEE L OV
IR ORIt % L T 75 W iR E R R A R

HEOEEIEE A4, RERELEICERH LT,

KL OE G 36 [ H AP T AP ERRETRRL
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