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Abstract

Purpose : To investigate the role of cytokines and were not significantly associated. The aqueous levels
advanced glycation end products (AGEs)in the path- of VEGF and IL-6 were higher than the plasma
ogenesis of diabetic retinopathy, we measured vas- levels (VEGF p=0.02, IL-6 p<0.001).
cular endothelial growth factor (VEGF), interleu- Conclusion . Within the intraocular area VEGF
kin-6 (IL-6), tumor necrosis factor-« (TNF-«), trans- and IL-6 are produced and participate in the path-
forming growth factor-g, (TGF-4,), and pentosi- ogenesis of hyperpermeability of retinal vessels in
dine (an AGE) levels in aqueous, vitreous, and pair- preproliferative diabetic retinopathy. (J Jpn Oph-
ed plasma obtained from diabetic patients. thalmol Soc 105 : 213—217, 2001)

Results : The aqueous levels of VEGF and IL-6
were positively correlated with the grade of clinical Key words : Diabetic retinopathy, Cytokine, VEGF,
severity of diabetic retinopathy (both VEGF and IL- IL-6, Pentosidine

6, p<0.001). Other cytokines and pentosidine levels
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b Y Y (AGE OFSED—D) EEB DY A M4 > D
PR HE L, HEBEDR & OBEEMIZ DWW THRET L
7D THET 5.

I &R & J5 %k

SRIE, 1998 9 H o 1999 4 H F Tlz, HEL
FERRFHEIRE € >~ 7 —IREICHNETFR B L 0T
PRFAT % FefT L 72 83 1 100 AR T, WERIZHEME 49 B, %«
1 34 B, kR 61.7+13.1 CEE R FEE) &K,
PR RERSIARTIE 16. 3184 CHME L BR¥EIR ) 47, FEfb
~NEZ bty (HbA1lc) i 7.1941.16 CEIYE AR
E)NTH .

AL, BENEFROBIZRTEA (61 iR, BRHE 0.1~
0.3ml) ZmAEYIBHO® I, ETFEFM OB %
W% (39 R, $FHE 0.3~0.6 ml) % core vitrectomy D%4
DIz, MENCEEDORIEZF THRNL, MREHESL I
—80°CTHWHRF LTz, 7z, Ttk 3 HUAPIZ EHESIH
SRAEEZETME AL, HS IO T % 57
B, P I—80C°CTH MR L 2. HIEEHE I,
AGE O—>2>Th B> b v, VEGF, interleukin-6
(IL-6), tumor necrosis factor-a (TNF-«), trans-
forming growth factior-8, (TGF-8,) £ L, IM#EicB W
TE£EE %2, BRI TRAPEROIDINSD
T SHIEEREATS., RV MY Y OEE L Izuhara
SIDHIFEIWC X > THIEL, 1 M4 VREIXZEhZE
#1 Quantikine Human VEGF Immunoassay (R & D
Systems, Minniapolis, [E), Quantikine HS Human
IL-6 Immunoassay (R & D Systems, Minniapolis, 2K
E), Quantikine HS Human TNF-« Immunoassay (R
& D Systems, Minniapolis, ), Quantikine Hu-
man TGF-£, Immunoassay (R & D Systems, Minnia-
polis, k[E) % F\»T enzyme-linked immunosorbent
assay (ELISA)®ETHIE L7z, 8B, Fkksts L TR
W & F W TERERIRRE 21T > 7223, BTG IS EGE
ZRL, HEEREITEHN, B L b ICEZEREBUE 10%
DNTH o7z, £z, wMNEPGEERIZHK 90%THY,
o OFER» SIRAW TOE AT 4 =—5 OREICRE
BRI EBRINT.

FERR A O EAERE 13, Early Treatment Diabetic
Retinopathy Study Research Group DfEREK L 72K HIS
JH(ETDRS £342~)) 2 FwC, fifAis & Ol o ERJE
Pt 5, 2 B A 2 E L 7z,

BEEHE, BRRBEOSY F Y g A M oA i
B & BREEAEE & OFERE, B & UIRFIRO~R > by
YEFA MAA VBEEZRS OMBTEE L OB &
L, fEF22R98E 13 Spearman O EAHEEA4R $k % F v
T, MAEEEREICS T 2 BEAEE 0.05 L L, HE
L7z
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VEGF i 8\ CIFHTBE/KEE & fRESER & DM
WZIEOHHBEINH > 72 (p=0.66, p=0.0003). —Jf, W+
PRI IFAHB X 2 2 o 72 (B 1), TL-6 & [FERRICHTEAK
TERE L HERsE R & ORI IEOHIBEN S - 72 (0 =0.66,
p=0.0005) 2%, FEFEEEICIIHEEIZ Lr -7z (K 2).
~2v b Y, TNF-a, TGF-812 B\ TR HIEARKELE,
THTFEREED S 5128\ T b MBEREGER & 3B
inotz(3~5), DlEEFRI1ICE DT,

BBNEORY Fy Y ey A b4 VRBEEZNSD
MEEFERE OB DWW T, $XTOHEFICBWTHE
Bix otz (82).

%72, VEGF & IL-6 122w CR—EHTOHIEAR
BE L MAECREE 2 LUK T % &, Wi & b HIEARKEERSE
BHIZEME %R L7 (VEGF p=0.02, IL-6 p<0.001)., %
OIZDOWTIE, R by Yk TGF-LIBWTHIE
KB L BTS2 OEE L MAEE » ORICHETER
BEEND -7 (F 1%, p<0.05).

7B, DEFDOS B 40 F49 BRI L, MERCFEE
2B, VY —T LTV A—FEHVTCHIE7 L
TEZRIE L1, miEAD VEGF & IL-6 BRI [FE—
FEFNC BT 2HE 7 V7l L &L ICERICIEOHBE %2R
L7z (VEGF p=0.022, IL-6 p=0.006).

v %

BERIEREESEDIRE T Z < OV A U A >, HEHEA
FORELESIN, 2y N7 2L TZORECES
LTWw3EeEZNTWS, BIIFEZL DR 4+ — R
HITTHEL, AGEs PEAINIENICERE T %Y. AGE
E~zru7 7 =YL C, TNF-a, IL-1, IL-6,
TGF-p, platelet-derived growth factor (PDGF),
insulin-like growth factor-I1(IGF-I) 7z ¥ O N+ % Bt
WL, F 72, MR AGS ERE B R 7E
LT VEGF OELZ2RES 299, oDV A Mu A
>, BEFER TSI 0N ) 7 BEBERE A S E
DELTUER ELRRRIGEZEER I L, FEREEM/N
MEEDOREBICEELZRZLES EHF 265, FTH
VEGF (3% P BARE R 227 O i3 W IR HE R 7 T,
R I, KRRRECEENTUET 2720 T, W
RERE > THREADP EF L TBY, FIHARBES X
UHETERTHAE 1 B 1 2 MR E ZE T B 5 L ¢
W5 ZEIZ%E L DOFFFIC I VRS DD H 5917,
SEOFEIZ BT, HiFEAD VEGF $2E 13HEIEYE
HEE EMHBENH Y, ThEEMNTL2DDER ST,

7z, HiEADIL-6 RE b MEEEEFEE & BE M
BB - 7z, IL-6 X & MMEE 12 X D monocyte 2> & D B
EDMBHEI NS0, T HEEARIEIE <o 5 SR T A A
TEDRBICED 2 L S TW» 52272, Z OBEFFIZEE S 2
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1 BEM vascular endothelial growth factor (VE-
GF)REE L EEER (ETDRS 547) D18,
ETDRS : Early Treatment Diabetic Retinopathy
Study Research Group
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2 RBA interleukin-6 (IL-6) ;2R & {HIEEEEE
(ETDRS £48) »18EE.

TS, in vitro DFEERIZ B\ THEEME M i
DOFBRMERTTHES B 2 2 L2, in vivo DEERICE W
CHIARERIE Bt 2 TS 2 Z LB RE I NTEH
D, RKIEICEES$ % chemical mediator & L CHEH &1L
3. SEOHEETHHIEAD IL-6 #E LRiE7 V7 E
BEELSHBEIZRL, & 512 IL-6 5 H HfEIEE 2
S HIERTRIBYEANDHET LT L T b 2 en s, Fik
MAEHRFEAT 2 DI 0, T HEREIMAE 3@ T B
D 2 HEERERRRIC IL-6 BASL Twa Z e HEE S
5.
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4 PR/ tumor necrosis factor-a (TNF-«)BE &
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X2 YA M AAEIURY PO OMBERE 17
FESEEAERE DFERS

MERRE  HBREe pfHE
VEGF (pg/ml) 60.7%53.8 —0.19 0.327
IL-6 (pg/ml) 2.22%+2.25 —0.01 0.982
TNF-a (pg/ml) 2.66+£1.73 —0.06 0.743
TGF- (ng/ml) 6.68+4.29 0.05 0.849

pentosidine (pmol/ml)  285.6+309.7 0.22 0.46

BHEE SN, F/z, NS BIREITEELEINS Z &N
NIz,
iRz 512820, YNV VHED TIEERBY £
U 7e R R R S R AT e T = IS B2 B 3 % L &
BIZ, YA A A VHED B R W& E LI =2
E—y— TV ITFERE, BLUHE®RS T RE 2 W
& ¥ L7z STATZ EHBRIKIC.Lo S BE# W2 LT,
FSC 1L 53 B HARRIRBIZE TG L b OwE T
BOEFIZMZ THERF LI bDTH S, 5B, KFFEIIELE
B A B ERFFEEZE (10060101) DEEB 23217 72,

X
1) WT3E : BERREBEICS T 2914 b A4 v O”%
4| Diabetes Journal 23 : 91—97, 1995,
2) WTFRE - FERRMEIBE DR RE & SER . HARE
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K1 BAYA I UBLURV PO VREL
HEREAE SEE E O 1B RS
HiFEAK e RT3
VEGF
ERE (pg/ml) 407.24636.1 % 1500.5+3426.6
HHBIGRE p 0.66 0.17
p & 0.0003* 0.42
n 25 25
IL-6
¥ (pg/ml) 92.32497.96 X 28.66+27.04
THEAREL p 0.66 —0.16
p fE 0.0005* 0.8
n 24 5
O
I (pg/ml) 27.24+23.34 % 104.75+72.00 %
HHRIREL o 0.4 —0.14
p fE 0.15 0.65
n 14 13
TNF-«
IR (pg/ml) 7.86+18.68 2.13+2.77
THBEIEREL o —0.06 0.08
p fE 0.77 0.8
n 27 12
TGF-5
I (pg/ml) 1.289+1.196 0.75541.008
THEAREL o 0.01 —0.27
p & 0.98 0.42
n 14 11
VEGF : vascular endothelial growth factor, IL-6 :
interleukin-6, TNF-« : tumor necrosis factor-«,
TGF-p, : transforming growth factor-3,
AR @ HTE AR +HIEFARIR IREE | P - R
n : IRE
THBEFREL - Spearman D IELZAHBAGREL  * & MEMEAE B AE
BEEERELHESD D
X IMERE L EEEDY
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