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B % glycoxidation &4 A4 > DR

=% EEY,#H ERY
DR BRI B IR, DB R BRI, O
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C N

B B VERBHEEE (DR) ORE, EENVER &2
A BN TUL3 advanced glycation end products (AGE-
SSN1DI2THEZRV Py, BENHZ YA FHA
Td % vascular endothelial growth factor (VEGF),
transforming growth factor (TGF)-8,, monocyte
chemotactic protein (MCP) -1, & & OEMEEZNIEF
FREEAAEL, thXhoBRERETT 5.

FE L ETEFm AT U SRR EEEERE (DRE,
43 BR) E 2 HERBOVLVEE CHERRE, 210R) ST, &5
IZ DR Z#IIMTRIOFMERICISC TREL . b
OO U IFERINK 2 R LEE £ high performance liquid
chromatography (HPLC), %4 k #4 > |4 enzyme-
link immunosorbent assay (ELISA)%k, & E (LK %
(H,0,) I¥F% >~ SETHRIE L 1=,

= R DRBOWFHICEITEZXR P, VE-

GF, total TGF-B8,, MCP-1{&|3XRBREICH~RTHES
(p<0.01) ICEIETH 1. Fiz, RSP EVE-
GF, R> o & H,0,, H,0, & VEGF, #&U total
TGF-8,& MCP-1 DfEIZIZ*¥h¥h, r=0.62, 0.58,
0.65, 0.59 DIENHERG (p<0.01)HH > 7=,

# 5 DR OBEFHIZEWT, glycoxidation M
Th%H V) VEGF D&, FIWAREL TUL S AIEEMED
WEENht=. 1=, total TGF-B8,& MCP-1 NZENIRE
EHEAH DA EZ b, DR DREDRE, HERE

IZRZET 5 L= L. (HIRSES 105 - 435—441, 2001)
F—TJ—F Ry P2, Glycoxidation, T X
7 #— 3 OREREATF, MENIEHEEF,
& PR BRI
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Abstract

Purpose : To investigate the correlations among
pentosidine, an advanced glycation end product, and
related cytokines (vascular endothelial growth fac-
tor (VEGF), transforming growth factor (TGF)-g,,
and monocyte chemotactic protein (MCP)-1), and
active oxygen in the vitreous of patients with dia-
betic retinopathy (DR).

Methods : Vitreous samples from 43 eyes under-
going vitrectomy to treat DR were divided into four
subgroups and analyzed. Vitreous samples from 21
eyes of patients with no systemic conditions were
age- and sex-matched controls. The vitreous levels
of pentosidine, cytokines, and hydrogen peroxide
(H,0,) were determined by high performance liquid
chromatography, enzyme-linked immunosorbent as-
say, and titanium-hydrogen peroxide colorimetric
method respectively.

Results : The levels of pentosidine, VEGF, total
TGF-B,, and MCP-1 in the vitreous samples of eyes

with DR were significantly higher than in the
controls(p<0.01). Significant correlation(p<0.01)
was found between pentosidine and VEGF, pento-
sidine and H,0,, H,0, and VEGF, and total TGF-g,
and MCP-1(r=0.62, 0.58, 0.65, and 0.59, respective-
ly).

Conclusions : These results suggest that the ele-
vated levels of the glycoxidation product pentosidine
may have caused increased levels of VEGF in the
vitreous of DR patients. Increased levels of total
TGF-B, and MCP-1 together may also play an im-
portant role in the development of DR.(J Jpn Oph-
thalmol Soc 105 : 435—441, 2001)

Key words : Pentosidine, Glycoxidation, Transform-
ing growth factor-g3,, Vascular endothe-
lial growth factor, Diabetic retinopa-
thy
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7V —va YiZEAEOIERRENLIELRIGYT,
glycoxidation 137"V 7 — ¥ 3 > OBIAR G, EEE
FOEE L TEIARIGAERYE (advanced glycation end
products, AGEs) Ik S 3 K TH %2, AGEs I
R MY DI HIRFY XF VY Y (carbox-
ymethyllysine, CML)"®, ©Z V) > 7 wax1) 9%
EWD B, glycoxidation F2> ¥ ¥ > & CML ©
ARERICES T2 LN T B, TRy b
VY UE, BRSO T St & wE:, FUERK
2ETLHECEELIYET, FERFEEOIREBRTO
HEMAEEDPIOIN TS,

AGEs &R THRE LA —S—F F ¥ FIX, T
BRI & D @ EAE (H,0,) &7 D, Y by Y
CVOFEBEILIKEERITEFEzZONDS, —FH, AG-
Es ¥, ¥ 7 1o 77— (macrophage, M®) < [l & ## 5k
M SWRET A2RERERIGL, VY FELTR
S HEPICER D A F AR S W 582 T, A1 b2
A RBIERNTFOSMERT 2 LA ERI L TY
2908 TS DY A A v, HWIERTIRME R 4E
RBEAEFEICELSEDL S Z B TwS, LirL,
S 7208 PRI MAIEEE (diabetic retinopathy, DR) ®[d—t
MEFERICB T 5 AGEs LIEHRES LU I s Y 4
A CEEOBGREES M LG IR, 22
T, DR OFE—WETFE»5, ¥ by Yy, H,0,, HEBRK/
M® #E/EH %243 % monocyte chemotactic protein
(MCP)-1 8 & O transforming growth factor (TGF)-
[, vascular endothelial growth factor (VEGF) 1917 %
HWEL, Zhos&YEMETOBRR%Z1MHEIO DR OfERE
BN URRES L 7z,

I SEENRE & NSk

1.8 =%

A ORENS, BHERKF SRR T DR OIETF
EFEMOBRICH > T 4311, 57.7+11.3CF
B £ HEHEfRZE) 7%, DR ] % M7z, DR #iL, firaio
HABE DFRREIZ L D & 51, G| HENEEAE (tractional
retinal detachment, TRD) i i§-F&H I (vitreous hem-
orrhage, VH) Z#fF L 72 (TRD+VH ) 121R, VH
2372 { TRD @ & CFAr#s & - 728 (TRD #) 6 iR,
VH OAOF(VHE) 18R, VH & TRD b fFER 75
IR BEHE (diabetic macular edema, DME) Tt
o FE(OME #) 7RO 4 BRI 4E L 7-, TRD #EB
X ' DME #£i%, firal 6 » B LEEEZE L, 2o
VH R FER T, » O TREEZIFLETIC B W T
b VH BFEEE L o Tz EHEE S UEBNC FRE L 7z,
SHHRFEE L CiE, IRERE, £8ERD K Ww age-, sex-
match & ¥ 72 B o8 FI AL B S M 2 2RI oD Al

I

HIR&3E 105% 75

THRONTHEFECLERE, 61.2+11.87%) & L7z, B
EHETRERIZRY DY Y UBRERICERSNE Z N
WEVSNTWE®, MFE7 V7 F = EIIEEEU
W(1.3mg/dl IF) OF %5 L L7z, DREOMKE 2
¥ b u—ViRAE X HbA e fE 7.53£1.79 CEEIfE =45 #E
R % T, HEEREREARIX 10.50+17. 84 (CE#{E + 24k
RE)FTHo Tz,

HFEERNS, ETFHRFRETOE, BREREE
3AR— b BIEBL -1, IRPIETR 21T O AT v
F—ZRNICHEA L, IRNMEREOERA %8 UL
7z, YIRS ARG TN E D, H B I35
(2,260 xg, 4°C, 3043) L, IMBRZ S IZYIBR L 7284
TEMER R BRE L, 2L T, Ny R BREL T—40°C
TRELz. TXTOMBHERIUCERL TiE, ABFEDE
BExBECHHADS 2 AELXETTo 72,

2, EBR H &

1) WFHfrr by Y rOER

Takahashi 59D/ & [T 7. YIRS Fk &
F&EOD 12mol/l1 R = RAEL, Y— VT T AF a—
TEBAWTHS®E, NoW ARE I X 2 EBRRRET T
110°C, 20 Rl DA 21T > 72, K5 f#Y) % pore
size 0.45um D ¥ ) > ¥ 7 4 v ¥ —(DIS-MIC-25 cs,
FPEEAR) TR L, PR S 200 11 ZELYD 20 ml O
A& B EKTHEIRL T 0.8X10 cm SP-Sephadex C-
25 #7 7 & (Pharmacia LKB #, Uppsala, A7V =z —7 )
WEMLTz., &5 2% 0.1 mol/l 3 20 ml THE L 72
#%, 1.0mol/l Gl 5 ml THH L7z, W% TC-8 con-
centrator (Taitec #) Z W CIHE T CHKF - EE X &
7z, BEIYI% 1.0% n-heptafluorobutyric acid (HFBA)
200 ul THRREL, T O 160 1] % Fw T high per-
formance liquid chromatography (HPLC) 23 A L X
YRy YUERRHIELR,

HPLC ToOHIEX, B HPLC ¥ X7 A (SCL-6 A sys-
tem controller, LC-6 A pump, SIL-10 auto injector,
RF-535 fluorescence HPLC monitor) % F\»T1T- 7z,
HPLC O %&A1E, W 1 ml/min, BHjE 21X 100% 7
£ b=} Y& 40 mmol/l HFBA DIREW (27 : 73 by
vol) 2HEM L, KIGEE2EREE LT 8mmX10cm co-
lumn prepacked with Radial-Pack C 18(10-ym parti-
cle size, type 8 C 1810 x : Waters 1, Milford, MA,
KE) &2 AW, HOLRMEE (B R 335 nm, HOGE
£ 385 nm) THEIE L7z, FURHELE IR (CEEEME 2 A
L CRBRICHIE L, Z0DE—27 oz ER L7,

2) TR VEGF, MCP-1, TGF-8,DE=R

VEGF 3A 724 Y7 oFEwc k% 4 FEH 021, 165,
189, 2060 D7 A Y 74 —LD S5 b, EENTERICHELE
&b VEGF 165 2#IE L7z, TGF-g 1%, MIEREKE
HaEE (PDR) ORANRICFAET 5 DI, TGF-BMEAL
EEINTWS 209, #(total) TGF-B, & 1 M (ma-
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ture form) TGF-8, ZHIE L 72,

Total TGF-g, HIZE D7z 2, k125 112 1 mol/l
W 25 ul ZhNZ, I/ T10408E L, 1.2 mol/l K
it bV 7 A & 0.5mol/l N-2-hydroxyethylpiperazi-
ne-N’-2-ethanesulfonic acid (HEPES) DiE&W 25 ul &
protein base ¥&EW 800 xl TRIGE ¥, TGF-8, OIFE Mt
M AT o 7z, ML U 72500 2 R DA R L
7z.

Bkl D TGF-£,, VEGF, MCP-1 &R OHIE i3,
Quantikine ® (R&D Systems ft:, Minneapolis, ¥ )
PHWT, BERERAEHE (enzyme-link immuno-
sorbent assay, ELISA) TfT-7:. #hFhdit b TG-
F-B,, VEGF, MCP-1 murine &/ 7 10— )V Hifk % [#
HibL7zz D~4 7 a v — D&Y =iz, TGF-
S 1% protein base #ZE ¥ & 100 x1 3 DA L, total
TGF-g, HIZE D7z  OFFEHAL & ¥ 72530k & mature TGF-
B I D7z OIEHEMIE 21T > T Wikl e Zh T
100 w1 A L7z, VEGF 13 % 1 Z 11 protein base #& iy
Wx 50 ul T OHAL, kA 200 xl FEA L. MCP-
1REEZZNZN 200 Wl A LTz, EZ L TGE-4,
VEGF, MCP-1 0fEf b EA Lz, HEEE, EWR T2
FFEHE L CHIRTHSRIG 21T 1, EH Y
7y —T3MmE¥EE L . it b TGF-B, VEGF,
MCP-1 €/ 7u—F bk KL T 7 Vv — MCETRF
L 7z ¥l o TGF-B,, VEGF, MCP-1icxf L, &%
bE VA F v 5 —¥ B L 2Pt TGF-5,, VEG-
F, MCP-1 %) 27 0 —J L iifk 200 ] %A U CThE
L, FiET2RlEER, 4CT 12 RFEEE LIURPUE
RIG%{To7z, B v— b 2¥EEHANNY 7 7 —T 3 [H
L, VA FY Y-V RIGEBER 200 £l ZHEAL
FRTHOI LT, 20 0%, KIGEILETH % 2mol/l
PR 50wl ZEAL, 2650 KIGX ¥R, {70
L'— kY —%—(model MPR-A 4, RFEZEM) =2{#H
LT, WE450nm TE 7 = VORNKE 2 HE (W h
LTEME) L., ZHUEOFHEEZESL, [FRIC
EMOREM» SHERZER L, &FEO total TG-
F-8,, mature TGF-8,, VEGF, MCP-1 i1} % it L
7z. TGF-p,, VEGF, MCP-1 O#x/INHIE BRFE I3 & %
7.0, 5.0, 5.0pg/ml ThH -7z,

3) H,0,0EHR

F 5 RBALARREAEYTHE Lz, HE80ul &
[F=® 10 mmol/1 V »EEEE® (pH 7.00) 2 #H#LE, 80
plDF 5 v BEOEeEA, HEEL, 25°CT 90 47 HiE
L, ¥47ua7v—1 ) —%—%2HWnT, #HE410nm
TS R PIE LIz (Wb Z8EHE). —EHEDW
BEEEML, FARCEROREIE LT, MRERR % TEK
L, &30 H,O0,BE 2z L7z,

4) MEHFHRIRET

HE Lz by Yy, TGF-8, VEGF, MCP-1 B
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TRD+VH TRD VH DME POy
n=12 n=6 n=18 n=7 n=21
X 1 FERFHEELE (DR) BOMRIREEREFiEhR >~
b EDIE.

5| MK+ i TR I (TRD+ V) &%, TRD
i, VH B, FERREEEE ODME) O W T hicBW» T
b, MEERICHK L CERICEETH - 7.

* 1 p<0.01

£ U H,O,ffi %, DR B & SHRFECHLEMES L 72, DR
B, S 5WCHIRO 4 BSOS L, #aHENTIL,
Mann-Whitney U test % B\ TiTo 72, %2 OFEIE
%13 Pearson OFHEERED 53K D 72, HEHALHERE R,
r=HIRARE L L, p<0.05 2HEE=EHD £ L1

11 *

1. BEFFEHRRV PO UE

1) DR #f & oHHaRE & O M

TRy by Y X, DREE29.6£18.9((Fy
& + ¥R 25) pmol/ml %3, XHIEEE 10.2+7.5 pmol/ml
WHE L CERICEEZR L (p<0.01).

2) DR FOAMTRPRREDE 2 & 5 bl (K] 1)

TRD+VH #13 20.5+11.2 pmol/ml, TRD £t 29.6
+14.5 pmol/ml, VH #f 1% 34.7+£24.6 pmol/ml, DM-
E#1327.9412.9pmol/ml TH Y, 4FwTFHIZB W
ThH, MEFICHR L CERCHEETH > 72 (p<0.01).
4HEIE L TOHB TR EREZ I L o720, VHET
ROEMETHY, SNEREFICHKL CRICEETH- 72
(p<0.0001).

3) DR#EOHFRF~Y by U E & MiE HbA,c

EDBER

MFDRIZIEr=0.01, p=0.93 CTHBERER I = <,
firET i VH BFAE U728 (TRD+VH #8 X O VH &,
n=30) T TFRFR >~ ¥ ¥ EDS 30.2420.7 pmol
/ml, I HbAc B 7.77+1.97% T, W& ORI
r=—0.09, p=0.66 ThH-7z. £/, VHRELEL X
o7 BE(TRD # 8 £ ' DME £, n=13) TR T
Ry by Y ED 28.71£13.1 pmol/ml, 3% HbA,c
B 237.17+1.46% T, r=0.43, p=0.19 TH-o7z.
FRf~R > b vy fE L HbA,c fEl VH OF T
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%k
I * 1
I %]
r * —1
7000 | *% :
E 6000 -
g
~ 5000 1
o
1 4000
g
: 3000 - T
2000 - T
o
1000 A
TRD+VH TRD VH DME  #iHBE¥
n=12 n=6 n=18 n=7 n=21
2 DR BEOIRIARAESIRSF theh monocyte chemo-
tactic protein (MCP-1) {ENILER,
TRD+VH #, TRD £, VH EECITBEAC Hik L ¢
BRCEMETH -, 4HHFRELoE X, TRD+
VH B4 VH B, DME BElc i L CEB CEE T
bHoTe.
* 1 p<0.05, ** :p<0.01
ZNEWEREE R Do T,

2. 4346 TGF-5, VEGF, MCP-11&

1) DR # & HEAE & O Hg

i 74 d VEGF i, DR# @ 43 B 42 iR, x IR #
D21 RT 4 IR TERE Sz, VEGF f#iZ, DR #D 836
+687 (1 ¥ fil £ 1 4E 4 72) pg/ml 2356 B @ 2152107
pg/ml & LR TCHEIWE -7 (p<0.01). Total
TGF-p, i 1%, DR # 0 3488+2526 pg/ml 3 X} I ¥ o
14734908 pg/ml L HEE L CTHEREICE» > 72 (p<0.01).
Mature TGF-g,{ 1%, DR #? 369+305 pg/ml & 318
FED 340179 pg/ml TEREZ X % o7z, MCP-11#
%, DR # D 29792085 pg/ml 3 it B #E D 12144994
pg/ml IZHIE L CTHEICE» > 72 (p<0.01).

2) DR BEDTHTIREEDEWIC & 5 Hg

VEGF {1, TRD+VH &% 924+665 pg/ml, TRD
BESS 7711714 pg/ml, VH ¥EHS 8371765 pg/ml, DME
B H3 788+616 pg/ml(p<0.01, p<0.01, p<0.05, p
<0.01), MCP-11{& (X 2)1%, TRD+VH #f 2% 4093+
2011 pg/ml, TRD #f »% 3823 +£3054 pg/ml, VH # »°
2378+1806 pg/ml T (p<0.01, p<0.05, p<0.05),
total TGF-g, {8 X, TRD+VH #f »% 4247 +2885 pg/
ml, TRD #f 23 3459+1882 pg/ml, DME £ »% 3121+
1245 pg/ml(p<0.01, p=0.01, p=0.01) &, ZhZFh
SRR IC g L CHERICEE T H 5 7. Mature TGF-
B fElx, TRD+VH, TRD, VH, DME #f & xtiE#EIC
BEEEN Lo T2,

DR # o 4 FER[E L o kg T ix, MCP-11E1%, TRD
+VH #4 VH, DME BCHEE L CEEICEETH >
72 (p<0.05). VEGF, total TGF-g,, mature TGF-g,

HIR&3E 105% 75

AR ICEREE R B » o T,

3. ¥+ H,0.(&

1) DR #f & KHEHE & o Hig

Wbk FEE X, DR EEOD 12.8+8. 4 CEEME + EHE(R
#)nmol/ml HSEEED 8.2+4.6 nmol/ml CHBEED 21
AR 19 IR CER S i) WWHIR L T, mWEm 2R Lz,
2) DR BEOMATPREDE T & 5 g

TRD+VH £ 13.4+8.0 nmol/ml, TRD #d 11.7
+2.5nmol/ml, VH#® 15.8+9.8 nmol/ml I, DM-
E#»5.0+2.5nmol/ml i ik L THEEICEETH -
72 (p<0.05, p<0.01, p<0.01) THH, VHEIZH
PRI L TEBECEETH - 72 (p<0.01).

4, DREDHFEIZEITZR Py, YA bAD

1>, BE{EKENEER (X 3~6)

WFkhey y Y B e VEGF i, =¥ by
& & B bk E(E, VEGF {# & @i bk & o /- ik
HE(r=0.62, 0.58, 0.65, p<0.01) Z<AHRIREIRAH >
Jo. ZOBMRIZENIC VHEET X D RWERE R H o 72 (r
=0.81, 0.63, 0.81, p<0.01). F7z, total TGF-B, &
MCP-1 Oz b EFE (r=0.59, p<0.01) & +HEARI (R 2
Holz. MHFHIE TRD 2H(F L T 2 BT W AHBERIMR
233 - 72 (TRD B£1Z r=0.87, p<0.05, TRD+VH #£iZ
r=0.62, p<0.01). &5, VEGF & mature TGF-5,
T, TRD+VHEETOAEELHE®N b1 (r=
0.68, p<0.01).

B, MEFECEVTE, SWERICIEEE MBI
Rz o7z,

v % %

DR EHEOWTFHART, RV MY UPERICEMEEZRL
7ZERE LT, ORPMoRMECLY 7va—2
7 ¥ OBRICHEDPIETERATRA L, RH B OB WIS TR
AS—F NI r—y a v EZT, FOBMFERNT
O oxidation % ¥ 2/ U TR G HET L 72, @ 1M
W — R E 1 & 2 B ITHE I L D, MEEAE
DHRALZ ) r—yva v 2207, H5wIiMiEd A
GEs-peptide, AGEs-protein??, > b ¥ ¥ V2U3% A
U FHRRIcER L. @QVH I 2MEETE &~
YNV Y OENILE, OWREMESEZ ST &
[H, VH ® 7 v» DR O 74 (TRD & &£ DME #£) © <
VNV fED, VHEES VH+TRD B & R IR
FICHBE L CEETH - 2 b, IS by Y
IEOMHEEN B % M1 HbAc 3%, VH OFHIZ b
5T THRPRY by O BRI e 5,
@ DINEDOHHETHE L VHIZ X 2ER LT TidRw
ZEWEZ SN,

DRED~ > b+ ¥ Y > & VEGF A3, SRR g
LTHERICES, EOMHBERERSH 72 ik, =¥
¥V AGE Z5ME % AL ¢, B A g
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R FRRVEGFE (pg/mi)
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20 40 60 80 100

RN MU fE (pmol/mi)

3 DREICHITHWEFHEHRRL b P& vascular
endothelial growth factor (VEGF) ®48ES.
VEGF (pg/ml) =22.42 x (2> + ¥ ¥ >, pmol/ml) +
187.1(r=0.62, p<0.01)

50 -
45 o
40

W w
o o
N 1

20 4

WFAHH02E (nmol/mi)
N
[6;]

20 40 60 80 100

HFiERY N U fE (pmol/mi)

4 DREIZBITDHEFEHHRRY P2 E H0.D
1B,
H,0, (nmol/ml) =0.255 x(+* > b ¥ ¥ >/, pmol/ml)
+5.243(r=0.58, p<0.01)

B L7 Mo 5O VEGF 2 uMeEEIcB5 L Twb ]
MDD 2 b D EF 27z, 45lEl, DR OTHTHERER O
5T, DROETE LR by Yy, VEGF EOERE S
Bo—8z A 7a o IR O—212, DR 23R L TR-
D#BEC2 E, AGEs 2035 2 LD WO Bz
& % VEGF 3D ER D Mb > T 3 A HEESFH 2 &
nas,

MCP-1 1%, BBER/M® T U > BRI 4 2 i
HERS, MCP-112 X D EE (LS BER/ MO 2 5 1%
TGF-3, tumor necrosis factor-a 72 EDELENS,
iR RE R o ¥ <, TRD+VH # ' VH #, DME
BB L CEEICEME (p<0.05) Thol 2 b,
DR AT £ OEEN ZBEENSHEE I NLID, ZDAD
ZALEZDW TR S o RS REL b s, SH,
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2500 1

2000 A

1500 A

1000 A

FEFIAFVEGFE (pg/mi)

550 -

0 T T : .

10 20 30 40 50
T FAHH00E (nmol/mi)

5 DREIZHTHFHFAF H,0,.& VEGF D4EES,
VEGF (pg/ml) =52.40x (H,0,, nmol/ml) +171.3
(r=0.65, p<0.01)

12000 - o
10000
8000
6000

4000

R4 Fheh total TGF-B2f& (pg/mi)
S
S
1

o

T T T 1
2000 4000 6000 8000
T4 FAEMCP-11& (pg/mi)

6 DREIZ & T 2 HH F 14 5 total transforming
growth factor-g, (TGF-8,) & monocyte chemotac-
tic protein-1(MCP-1) ®4EES.

Total TGF-g,(pg/ml) =0.705x (MCP-1, pg/ml) +
1386 (r=0.59, p<0.01)

MCP-1 £ R> b ¥ ¥ v, VEGF O HHEIBER 1T 7%
Moleh, =¥ by Y VEGF #3105
v DME # T & LS iE <, VEGF 1% DR F5E DLRT
D OSHEBETHRENITEL TW 2192 L» s, DRYIAT
i, MO #EEEED LF kI PVEGE 2 MCP-1 © X
DI TFIRN AN BER/ MO %ifE S ¥, 20O Mo » 5
AGEs 2B B2 AL CHELZ DY A M A4 V33 En 5
ZrbEZ 6N,

4[d, mature TGF-8 & VEGF O =R 13,
DR OfiiaTIREERNIC A % £, TRD+VH #Tlx VEGF
& mature TGF-8, ODFICEE (=0.68, p<0.01)7%fH
B H -7z, TGF-£, & VEGF FIR ORI 13 HEESHE <
EDRFTELEZ N LI-BEEYDH 2 00 b HLZ W,
TRD+VH BETIX 2 D X 5 7 B8 HEE M 1 BIGER %
MUK L7728, VEGF & mature TGF-8 A& 21
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BaznrlLizeBbhb,

4[d, total TGF-8, & MCP-1 @ DR fifHiREERI D
YIEOZEEEML TE D, Rz TRD 2FF L7128 T
FRWIEDOFHEN H - 72 (r=0.87, p<0.05:r=0.62, p
< 0.01), BEMEZELOE TRD #TiE, MCP-11c &
DREFRICRBE L 72 MO U > SBRRAMND, R
BRAHIRY, TE A 5 O TGF-B, DAL T s
LHEEEEREVWEEbN S,

Lu 52213 AGEs ZIHFHNICEAT 2 L, EFaF
VTV H NI ETEERFE O T T RPE fifdic s 0 %
VEGF O F IR, %72, Kuroki 5223153 RPE f
Ry HyQp R A —28—F F ¥ R ik Y VEGF 2FE4T 3
& L, glycoxidation & VEGF OB EZHE L T 5,
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