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B & MEERFEEEREICE T AHEFERPO
&K R E5EEF (vascular endothelial growth factor,
VEGF) B, /| ¥R 5EEF (platlet-derived growth
factor, PDGF)BEDEEZ &1L 7.

IR EFiE L HEEERFBEAESE 30 # 31 IR, JE4E
R 22 B 22,5t 53 RICHF VT, FHFHEEFR
L, F & &+ O VEGF i B, PDGF i E % enzyme-
linked immunosorbent assay (ELISA)ETHEIZE L, ¥R
REECIEERRBEE DR, 841 bhA > EBE
TBH (&, 473, 5E EEIRE, HbA ., FERFRERLARE)
EDRBEICDVTIREL £. )

B R IBEFHFEAPVEGFEBELPDGFRER, T

NFhiEEERFRARBECEEICLSMEETL 2(p<
0.01). %7/, VEGF BRELRIEERRELDEICIETH
FhEOHEBED & - 7= (p<0.01). B 1 b AA A EF
W8, 1431, HbA . & ORBICIZHEEIE &b - 7=,

i RHEEERAREEEICSVT VEGFICMA
PDGF & EEHERFBEOREICESE L TWA L EVHETE
Ehi. (AIR£5E 104 : 711716, 2000)
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Cytokines in the Vitreous Fluid of Patients with Proliferative Diabetic Retinopathy
—Vascular Endothelial Growth Factor and Platlet-derived
Growth Factor Are Elevated in Proliferative

Diabetic Retinopathy—

Hiroko Endo, Takeshi Naito, Takashi Asahara, Makoto Kajima and Hiroshi Shiota
Department of Ophthalmology, School of Medicine The University of Tokushima

Abstract

Purpose : To determine the relation between vas-
cular endothelial growth factor (VEGF) and platlet-
derived growth factor (PDGF) in the vitreous fluids
from patients with proliferative diabetic retinopathy
(PDR).

Subjects and Method : Concentrations of VEGF
and PDGF in the vitreous fluids from 53 eyes, 31
eyes in 30 PDR patients and 22 eyes in 22 non diabe-
tes mellitus (DM) patients serving as controls, were
measured by enzyme-linked immunosolvent assay.
The levels of VEGF and PDGF were compared be-
tween PDR and non DM patients. The relationship
between these factors and clinical characteristics
such as age, sex, protein concentration in the aque-
ous humor, HbA . and duration of diabetes were in-
vestigated.

Results : Levels of both VEGF and PDGF in the
PDR group were significantly higher than in non
DM group (p<0.01). A positive correlation was ob-
served between the levels of VEGF and protein con-
centration in the aqueous humor (p<0.01). However,
levels of both VEGF and PDGF did not correlate
with age, sex, or HbA ..

Conclusion : Both VEGF and PDGF were shown
to be correlated with the pathogenesis of PDR.

(J Jpn Ophthalmol Soc 104 : 711716, 2000)

Key words : Proliferative diabetic retinopathy (PD-
R), Vascular endothelial growth factor
(VEGF), Platlet-derived growth factor
(PDGF), Protein concentration in the
aqueous humor
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ALAE, W RORE PR R BAE (2 350 A AT B A 2 B
1 bH A DOWMENEATTDI, fisDH A4 FH 1>
D9 b, ML 1A HE 35 5 14 - (va%cular endothelial growth
factor, VEGF) AR PY L 3 42 02 de b %l 2 fRGHE I 1
—O&%i%hfwg”ﬂitmdmmkWMMF
(platlet-derived growth factor, PDGF) (& IfiL7)s #6012 £f
L, & L CHIBSRMBIT R Ll - 59 ml ) 6 o %
AT AHHETE LTHHRT A5, S48, /s Bk 12
Bi¥ % PDGF OB G-ASW & A1 S A0, B BR A 4 I i
& PDGF OB ANEH S Twa ",
el & 4 13 VEGF & PDGF (2 H L, 54 R0HE bR 9 #
ISLhE B Ol TR VEGF 4 X OF PDGF @il 1 %l
EL, MHEOMBRERG L. S50, FhEFRDd 1 b
H A 2 BEDR A RENSEAE (2 P -9 A ERR IE B (4 i, P,
il g 4 B EE, Hb A, BER A RERS WD) & o B iz o v
THEETS % )i, PDGF T3, il o 4 16 & f-1-k
h PDGF i1 & OBz 2 W T L0 THEE T 4.
I HHRBICHE
1.3 =®
b G2 & L 7z A 0, B AR D o e e R B (LR,
PDR #£)30 1 31 &, JERE IR 85 B (LA, 9 DM #§) 17
17T TdH - 72 FH4E R 1L, PDR 8 T3 57.7£10.0
(R4l = B e G ) i, JEREBRAGHE T ik 60.4£14.0 & T
o 72 HEHNE, PDR B T2 U3 9 #1 9 IR, 2otk 21 ) 22
WL, JEDM BETIEUPESPIS IR, Lk 1260 12I0TH -
72.PDRBE O N IE, 4 » A ) ¥ 4K A7 B BE IR 9%
(NIDDM) J& # 29 ] 30 IR T 1, IDDM 4 1 11}
Tdh - 72, 3 DM FEO PRI, BEBEF AL 5 51 5 [, % BE %
L7 E 9 2SR IR B 3 o 3 R, e LR 4 ) 4 R,
T #HI 5 R TH - 7. VEGF i B X 1° PDGF s
& DM % MR L 22 B, A e, PR, 555 8% i,
HbA e, BRI HE 05 I ] T 2 1753 4 1 i BE L, Bk dR
WA B RW " - —F L TN A — ¥
(Kowa #H#) 2 H v Tl L 72. PDR BF 12517 5 HbA
13, 7. 74+ 1. 73 CF B fifi £ B 3 4 75) % T, B bR 95 HE 4%
WM, 17,027, 2CF Ml L el ) i H T - 72, F
7 PDR BHIZBWTIE, BRI A2 B W TOM A i
DAL, PDGF L ORI >WTHHE Lz, & B
FHRRELZBCT,ARTHM AR DH - 726 DI
i AR MIma D & L7z PDR #4028 v T, Abrni L2 a1k
HiMEHE->TWZbDR17IRTH O, TR mo %
Dot DX 14 B TH - 72,
2. % F 5 W
MR, B AT, Al AR TR S R
W EETHRRILL 72 B2 12, 3 port “f’["@:fl?ﬂl ‘QEHE
B = a— L R REAT R, ETHL A O S 3, BAMAR T

il

HERZEE 104 % 10 %

223G EE2IF A 1ml yR 2 ) ) PN
TR % 0.4~0. 6 ml FRIL L 7= BRI L 726l 714K
L, W OREE T—80T THRIFL:. B, w8 & L
eBEBTRATICBVWT, A ¥ 74— F -2k %
3729 2 TRIARINE 175 7.

3. 1 bha BEAE

filf - fr VEGF i B2 @ il %2 14, Quantikin® human V-
EGF ELISA & » b Gr/bill € B4 9.0 pg/mL R & D
SYSTEMS #, MN, # [#) % Hv» T enzyme linked im-
munosorbent assay (ELISA) ik T17 » 7z. ¥ & I VEGF
/70— F bk EEMEL v A 207 L — B
protein base i % 50 ul F2HEA L, & 612, k%
100 pl 9729 A L 7z, S5l 2 W L < PuIsPi ik i
AT o 2812, SISy 7 7 — T 3 MR L7z ik
FE Z70—FNHRE IS LTT L— MIBAE LR
PO VEGF 128 L, R F 3 ¥ — ¥ 2L
VEGF £Y 7 o —F L ik 200 ul %A L, HOVEHELIC
2 IER) i LSRR IS 2 T - 72 2Dk, 7L — b %&
Wi Ny 7 7 = T3 MKHL, I+ F ¥ ¥ — ¥ RIE
JEPUH 200 ul THM S 72,25 5 R RS 2 4 72 8, S
Ik T S 2 N Wl 50 ul 27 A L, ¥ 5 450 nm Tl
JCEE 2 W L7z, IR LS, BRERE RS I & e 3 B 7z v
etk o Bl 17 - 7o 6 7k rh PDGF #21E o Jl 5 &,
Quantikin® human PDGF-AB ELISA # » b (g /il &
PRSI 8. 4pg/ml) (R & D SYSTEMS #k, MN, #[%) %
WT ELISA 3 T{ro 7-. 4kt } PDGF-AA €/ 2 u—
FudikE M L L 72~ 4 # 0 7 L — I 2 protein base
W2 S0 T2 AL, SSICHKE 200 ul § 0
A L7z sl 2 W U CHUSPIR IS 2 1T - -
W, RNy 7 s — T3 Mgk L7z, 7L — MZEREL
oML, vt F 2y —¥EE#RL -5 PDGF-
BBARY 70— F LHA200pl 2 A L, FEOFEHLIC 2

RS LSRRG % i T 72, 20, 7L — b+ &2 %
%muz77—fsﬂmﬁLAW¢#/9—tmm&
LI 200 ul THEf 3472, 20 7B BUS S & 72 %, BOG
1L Tdr B 2 N Wi 50 ul % i1 A L, 9% 5 450 nm TWLIE
BE 2 il L7z, W) RE L BR e EE MM 2 e T 2 - 0 O
KDOWE S 17 - 7= BB A LU F I, #ial L, VEGF )%
1 9.0 pg/ml, PDGF #1132 8.4 pg/ml & L 7-.

4. ¥ & 8 R

PDR ¥ 35 £ OF9E DM B2 B 4 6l Tk vh @ VEGF
R HE & PDGF iIE & O#EHHN, B L OWMBIC BT 5%
A bAA B E MY E OMIZ X Mann - Whitney
U test Z H v 7:.PDR #1253 5 VEGF % & & PDGF
W E 35 X OVBE IR L2 B 5 5 R I H (A, Al 8 2 i
BE, HbA e, B b0 e D) & 47 1213 26 25 R AT %
Hvi7z, 72,9 DM #EI2 8115 VEGF #t)¥ 6 L U'PDGF
WERE & ARG 3 X OV R 1 E & O AT 121 Pearson
DM HREE H Wi,
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* [ p<0.01, Mann-Whitney U test
@ : RapRE IR B H O kb VEGF
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VEGF : vascular endothelial growth factor
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2 FEH PDGF OEE.
#* 1 p<0.01, Mann- Whitney U test
@ : HEWRERR A B O 7R PDGF
O @ IR B HE Ol 1k b PDGF
PDGF : platlet-derived growth factor
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1. FF&$ VEGF iRE

il - R VEGF#FE 12, PDR # 4% 1,575.39+1, 061. 11
CF- 4+ B e 0 %) pg/ml (924 108. 00~ 370. 00 pg/
ml), I DM #£4%9. 78 £ 2. 04 pg/ml (Filll fili 9. 00~16. 00
pg/ml) Td »,PDR M THEIZHTH - 72 (p<0.01,
X 1).

2. I§F1& PDGF iBE

i F-f&rh PDGF i) 4, PDR #4° 303. 65+ 131. 89 pg
/ml (FZifif 82.00~650. 00 pg/ml), I DM B A% 112. 34
+106. 88 pg/ml (%l fif 8.40~450.00 pg/ml) Td 1,
PDR BECTHBEIEMBETH - 7= (p<0.01, 1% 2).

& 52, PDR BEIZ B W TR AR Mo A7 48 & 5 T- o
PDGF #EIZ2>WThE LA 25, M FAHMDO & 5
b OTIE 312.05+157. 46 pg/ml TH O, i o 2
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(pg/ml)
F
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@]
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0
.F O
it 400 0
1 o
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L ]
0
3 BT FHIDOBELEEHTES PDGE.
(R Ja s 6 A 1)
* : p=0.91, Mann- Whitney U test
@ W Rihm e L
O & gFRtima 9
(pg/ml)
4
3500 ;
3000 4
v
%_, 2500 A
F 2000
2& 1500
1000 4
500 -
0 : T : ; - 3
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Y= —149.227 + 15437, R*= 0485 (mg/dl)

] 55 SR FEE
4 FIEEHERECHTFEDH VEGE BE.
(CHE el B 3 I )
p<0.01

W DT 267.71+£111.04 pg/ml Tdh o 72. Z DS H,
WA RO M X LW EEE 2D o720
=0.91,14 3).

3. T FRIEEARE

i B AR T EE L, PDR BEAS111. 72 £47. 87mg/dl, Fk DM
BEAT38.73+£24.78 mg/dl T 0, PDR BT & (2 i fil
THh -7 (p<0.01).

4. HFEHPRVEGF BRELHFHEPRPDGF BE S £
UERFARBECES T 50KER

PDR B2 BT 1 1R VEGF #i2 1% & 61tk b PD-
GF #FE B L OBE IR A I AE (2 B 53 2 R IEE L o
% BT 2 T TG L7z & 25, i | iR
DHHFp<0.01 LAETH Y (K1), tho {1 (PDGF itk
B, PR HE 5 0T 10, 405, HbA ) & O B34 55 7
Ehhol.

F7:, 9 DM BEIZ BT B4 TR0 VEGF 5 & 4E b,
PR & OB &2 MG L7225 p il id & 2 1 9F 5 A
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0.34, YERIAT0.92 TdH 0 MBI % A - 72 FERIZIE DM

BRI BT B0 kb PDGF g RE & 4 i, P51 & oo [ %

Meat L7-2%, p iz R ZNAEHRE AT 0. 91, PERI AT 0.56 T

H N, T PDGF I W T H MEIE - 7.
IV # %

B AR DR R D FE & AT I A A B A A
PHMEGLTEBD, b TLRMIZH - 7oA S A 2
A A FT AR R T AR s A B 2 LT 5.
HRANCAFAE T A A Fr 2B e AE IR - o vp T, 5512 VEGF 1
IEREFINE S EMIL LT o7 4 ¥ %+ —¥ C(PKC),

PEAS I A 2\ F 72 8 B E (advanced glycation end prod-

ucts, AGE) o4, BT 455 8% 5t K -1~ (transforming growth
factor-B, TGF-B), PDGF 7 & g X 0, 1L PN Bl
i 1 5 R I B 0 ML C A m 43 il S A, A ot v T HE A
HI oAt 1055 PR S B oo B g, e e, A5 T MG & {2 A3 %
SR e AT E R A A L2 2 IR A AR D
HEELZMEFERERFLEZZ LTV,

VEGF i, & + @34, VEGF 21, VEGF s, VEGF 6, VE-
GFus O 4 FEI DT 5 4 THILET 205 NI B W
T, COHMTVEGF s EICRIALTEY, 4D

FIEEDL SV, LA T, 4 O fF3E Tid VE-
GFw ZMNETHMEF v M2 L7,

PDGF (/M H A7 AE L, & LTS R (2
Uz - BRI ST 2 AT 3 A T & LT 1979 45 12K
AN PDGF ICIE3HDT A V74— LHAEAEL, F

DIFWEIREIZ IR E REDSDH D, SHOWEIZB W T,
H B HIE O vy PDGF-AB % % L 72, 3L 4E PDGF
&, MAMEOf~ 2 a7 7 — 7, 5 AR, % P 2 A
Moz &, 8 F & F HMlifan o5 S 5H S hlileE L7
PDGF - AB (Z IfiL/IMEEASH A R A 5 & il 3 1
B ENHMSN T A% PDGF (A% HE # K8 © i
ASRGIN L, P mh i, S S, 7)) 7 i, 38 Lk
M 720 &2 003 2 MR L, AR BN Ch b L & b
L2, I PN HZ A R o i s %o 184 ik 02 B 53 2 L R A -
ThdH Y ", BRI AREAE (PVR) % PDR g L @
BLEAGEAEE H ST A2 4u], £ 4 13 PDR @
WEICMT 5 20D 14 MA 4 IZHEH L, BERGRE
DA 5 VEGF & PDGF % [ 123l % L, Wi & &
B (2o TRRET L 72. 4 Il oo 52 T, B P A0
VEGF ffi i PDR B TH E (p<0.0DICHEMETH 0, £
7, @i FHiirh PDGF i 4 PDRECTH ZICRIETH -
72(p<0.01). 72, PDR BB TR TR i oo A7 4 &
fili 7 PDGF fii & O B IZW] S AU IS & o
72 (p=0.91).PDR B Ol i rh o VEGF #EE A% &5 fH
FRLAECERCNEITOMELRABOERTDH
nvEn G L‘Cb*%%ﬂ]ﬂtliﬂi%f’lfﬂi/ﬁ%f%é?ﬁ‘
PDR O F A IC VEGF A IZ S hTwa Z
LA X 72 PDGF 4 PDR B O Ml rh I2H

HIRZEE 104 % 10%

L S ;
, .
PRCIGHEL MMM AGES! IEHEME |Crap sy
'

' Qo

MRt o)
B \
1 8

-t
® 5 VEGF, PDGF Q4% iFF.

PKC : protein kinase C

AGEs: advanced glycation end products

TGF-B: transforming growth factor-p

WI2% {AF{EL T3 Y, PDGF #°PDR O 45 & & {30
HDHIEDHEE SN

KIS, W Rih o VEGF /% L PDGF g B L O
BERRIZE T AR A L oMEIZOWT e Lk
A5, AWFZEIC BV T, i & B EE & YT Kb VEGF iRk
fEEDMIZAEEZIEOHBDzD - 72 (K 4). 4 OFH
Ll MEICBWT LT &MBE L VEGF lREEE @
B AT 29900 X T B, B R SR 9 M A T3
VEGF, PDGF % &b 7z 45 B 12 & b nmun
B EDME S A P S L E Rt kR R L, %
O MO de % e, Alnl, §iDs F F1BEEE & A -1k
o VEGF 1 & O IICHIAH - 7: T & 1, VEGF iR
&R PS4 25H B L, i B R & Wi A i R A
Bl LTWBOTIE R WA EEZ iz BRI I o
EALCE, B > PO — AR RELTBY, B
HbA i B EETH % A%, K% Tid HbAi & VEGF 1213
W & H MBI % Ao 72, % 72, VEGF & o [H - (4
W5, PR, BRI & ORI b B X Ao 72 (W)
BRI Rk o PDGF I L S h 6 DT & DI
b o 7 SAE, SRS DR AR VEGF
L PDGF DA ZREL TVWEOTIHAWI EERL
TH Y, BERAHIIE (2 3BV TIdHE & 2 B ATBME I #
GV, A P AL COREFEERIINATWSI L
MEZ LN,

PDREE (2B C, filf T VEGF#R £ 3 X UFPDGF
BEORMHH - 72, BIKE LTI PDR 2B 17 5 VEGF
L PDGF @45 6 iz EhTwiwizd, VEGF
OEEMNZPE S PDGF @8Iz 2> W Tid i o % ik L
s, AU T OS2 2 0ORF & LTEZ 7. K
F#IRRE, PKC if1EL, AGE, foH14 b 7 £ ¥ & &0
BIC XY, R Ba - 72 BA & VEGE A3 & h, i
HNEABOMRAE Z ) MEHEAEL S, 2512, 1
it L 7= L5 P K K A & VEGF, PDGE 254 X h %

(5. LT, ohb—dofEEICL DIRREATIICZE



Fri 12410 H 10 H B gt Rk PR R IBRE DAl - A4 B o A - s fl 715

'} % VEGF 7 5 U812 PDGF @ #EADITH#E L TW B DT
WEhwnwh b # 2 Sz, BLAe, BEREHE Rl e o B 52
BEFLVIEHESA TR W 5%, VEGF & 5 (NIZ
PDGF & EPRANHEIEAE & o Bz 2w T, B 98 €
FNORIEE &I, BER B REE ORI & RN VEGF
% 5 UFIZ PDGF K % 2t S & CTHMET L, 2 o#ilk
LOBEEETERTLLENDH DL EBDbh.
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